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I. ABSTRACT

Ecological studies conducted in the Nine Mile Point vicinity during
1975 represent the continuing efforts of the Power Authority of the
State of New York and Niagara Mohawk Power Corporation to evaluate
the effects of thermal discharges from Nine Mile Point power stations
on the near-field aquatic ecosystem of Lake Ontario.

The water quality parameters monitored in the lake during 1975 did
not fluctuate significantly from the values recorded during 1973
and 1974. Increased chlorides observed at the site are attributed
to the Oswego River. Temperature effects of the power station were
observed intermittently shoreward of the 60 ft depth contour.

I
The phytoplankton abundance, species composition, biomass, and chloro-
phyll a data indicate spatial variability and temporal seasonal cycles
among which power station impacts are not evident. Similarly, microzoo-
plankton abundance and species composition show no power station
impacts. Cluster analyses of the microzooplankton data indicate
no consistent dissimilarity between the plume area and the site vicinity.

The macrozooplankton community was dominated by Leptodora kindtii,
Hydroida, Gammarus fasciatus, and various Diptera as sampled at the
Nine Mile Point Nuclear Station and James A. FitzPatrick Nuclear
Power Plant intakes. The ichthyoplankton community sampled at the
intakes consisted mainly of rainbow smelt in spring and alewife in
early summer. Fall collections included only a few ichthyoplankters.
The benthic and periphytic community was sampled in alternate months
and the abundance by species is reported.

The nekton community in the Nine Mile Point vicinity showed lower
abundance in 1975 than in 1974. The lake and impingement collections
were dominated by alewife; threespine stickleback were second in
abundance in impingement collections, while spottail shiner were
second in abundance in lake collections.
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II. SUMMARY OF FINDINGS AND CONCLUSIONS

A. WATER QUALITY

Water quality parameters analyzed during 1975 showed similar patterns
to those values recorded in 1973 and 1974. Exceptions were reductions
in the concentrations of copper, iron, potassium, sodium, zinc, silver,
aluminum, chromium, mercury, and lead, and an increased value for
specific conductance, attributed to the influence to the Oswego River.

The effect of the discharges of the Nine Mile Point Nuclear Station
and the James A. FitzPatrick Nuclear Power Plant was evident only
in terms of heat additions shoreward of the 60 ft depth contour.
Biological activity was the major factor influencing the concentration
of the water quality parameters in the Nine Mile Point vicinity.
Thermoclines at the 100 ft depth contour were depicted in 16 of the
35 thermal profiles, occurring primarily during the summer months.
The relative position and stability of t'e thermal gradient fluctuated
with season and, meteorological conditions.

B. PLANKTON

~

~In the Nine Mile
d

Point vicinity during 1975 the phytoplankton community,
efxned by phytoplankton abundance and biomass and chlorophyll a

concentration, was variable in species composition and temporal7spatial
distribution, both of which were dependent upon water temperature,
solar radiation, and circulation patterns. The lack of a definable
spatial pattern in chlorophyll a and phytoplankton biomass over the
sampling period indicates that there is an interaction of a complex
of factors (e.g., hydrodynamic processes, phytoplankton cropping,
phytoplankton species composition, stream discharges, etc.), among
which power plant effects are not evident.

The chlorophyll a data from selected light transmittance levels (50,
25, and 1%) were similar in temporal and spatial patterns to the
composite chlorophyll a data for the same light levels.

2. Microzooplankton

The species composition and abundance of the microzooplankton community
in the Nine Mile Point vicinity varied seasonally during 1975, with
rotifers being consistently the numerically abundant taxon. There
was no consistently recurring spatial distribution pattern for the
cladoceran Bosmina,longirostris, total rotifers, total copepods or
total microzooplankton throughout the 1975 sampling period, suggesting
that the microzooplankton community is affected by a number of factors
among which power plant effects are not discernible.

Lawler, Matusky O'kelly Engineers



3. Macrozooplankton

The entrainment of macrozooplankton at Nine Mile Point Nuclear Station
Unit 1 showed seasonal trends similar to those observed in the lake
and from previous entrainment collections. Four taxa accounted for
the majority of entrained macrozooplankton: L~e todora kindtii, Hydroida

species of the order Dz.ptera.

The same taxa composed the majority of the macrozooplankton collected
from the James A. FitzPatrick Nuclear Power Plant from October to
December. Both Gammarus and Leptodora were collected more frequently
at night than during the day.

4. Ichth o lankton

Seventeen species of ichthyoplankton were present in entrainment
collections at Nine Mile Point Nuclear Station Unit 1 in 1975. Nine
of these species were not collected during 1974. Alewife eggs and
larvae were the species most frequently collected in the Nine Mile
Point entrainment program; rainbow smelt were the second most numerous
ichthyoplankters, repeating the pattern observed in 1974.

Entrainment sampling at the'ames A. FitzPatrick Nuclear Power Plant
began late in the year after the majority of fish had spawned; there-
fore, few eggs and larvae were found in 'the entrainment collections.

C. BENTHOS
e

with the peak period of production in June. The late August/September

decreased rapidly with increasing depth, with the alga prevalent
at the 10 ft depth contour.

The low correlation observed between chlorophyll a and biomass for
both buoy and botom periphyton indicated that factors other than
chlorophyll a were important in the distribution of biomass; these
factors would include detritus and heterotrophic organisms.

D. NEKTON

The alewife remains the most frequently collected species in both
impingement and lake samples. Alewife and „rainbow smelt were the
two most abundant species in lake impingement collections in 1973
and 1974, but during 1975 the threespine stickleback replaced the
rainbow smelt as the second most frequently collected species in

II-2
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impingement, and the spottail shiner was the second most frequently
collected species from the lake. The percent composition represented
by spottail shiners in lake collections increased from 0.05% in 1973
to 5.6% in 1974 and 11.1% in 1975.

Fewer fish were collected from Lake Ontario in the vicinity of Nine
Mile Point during 1975 than during 1974. In all, 10% fewer fish
were collected from the lake in the vicinity of Nine Mile Point during
1975 than during 1974 with approximately the same amount of fishing
effort. Concomitantly 62% fewer fish were estimated to have been
impinged at Nine Mile Point during 1975 than during 1974, attributable
primarily to a decrease in the number of alewives.

The estimated annual number of fish impinged at Nine Mile Point during
1975 was one million fish. Impingement sampling at the James A.
FitzPatrick Nuclear Power Plant began in September 1975; the alewife
accounted for 70% of the FitzPatrick impingement collections. A
significant correlation was found between the number of fish impinged
on a day and the number sampled in the preceding day's gill net collec-
tions.

Fewer white perch were present in impingement collections in 1975
(1571 fish) than in 1974 (6,714 fish), and their percent composition
decreased from 0.5% in 1974 to 0.3% in 1975. On the other hand,
lake collections yielded more white perch in terms of both total
numbers and percent composition in 1975 than in 1974. Yellow perch
were also less abundant in both impingement and lake collections
in 1975 than in 1974. The smallmouth bass was collected from the
lake in greater numbers during 1975 than during 1974 while its abundance
in impingement catches declined over the two years. The number of
salmonids collected from the vicinity of Nine Mile Point has increased
over the past three years and may represent the success of the New
York State stocking program.

II-3
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III. INTRODUCTION

A. OBJECTIVES OF STUDY

Ecological studies in the Nine Mile Point vicinity during 1975 represent
the continuing efforts of the Power Authority of the State of New York
(PASNY) and Niagara Mohawk Power Corporation (NMPC) to evaluate the
impact of existing and proposed power station operations at the site
on the near-field aquatic ecosystem of Lake Ontario. Ecological studies
began at the site in 1963 and have increased in scope and diversity
since that time.

This annual report fulfills the utilities'ommitment to assess aquatic
impacts of power stations, and relevant conclusions from the previous
studies are referred to as appropriate within its chapters. The
studies also fulfillmonitoring requirements imposed by the Nuclear
Regulatory Commission (NRC) in their licenses issued to the Nine Mile
Point Nuclear Station Unit 1 (Docket $50-220) and the James A. Fitz-
Patrick Nuclear Power Plant (Docket /I50-333). Certain aspects of these
studies have been extended beyond the NRC requirements to provide a
fuller understanding of potential impacts.

The program is designed to provide the following information in addi-
tion to fulfilling the requirements noted above:

postoperational data relating to the aquatic ecology
in the vicinity of Nine Mile Point Nuclear Station
Unit 1,

preoperational and postoperational data in the
vicinity of the James A. FitzPatrick Nuclear Power Plant,

analyses of the field data for both stations for use
in regulatory submissions such as NPDES Permit
applications and requests for alternative effluent
limitations,

analyses to support recommended levels at which the
monitoring of the aquatic environment should be
continued in order to assure the protection of the
ecosystem over the life of the stations.-

B. NUCLEAR STATION DESCRIPTION

There are two nuclear electric generating stations located on the Nine
Mile Point promontory on the south shore of Lake Ontario: Nine Mile
Point Nuclear Station Unit 1 which has been operating since December
1969, and James A. FitzPatrick Nuclear Power Plant which underwent
initial testing during 1974 and continued testing during 1975. A
third nuclear station is under construction at this site (Nine Mile
Point Nuclear Station Unit 2). Figure III-1 contains a map of the
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area indicating the generating stations, the intake and discharge
structures of the Nine Mile Point Nuclear Station, and the sampling
transect locations.

The operating station, Nine Mile Point Nuclear Station Unit 1, and
the proposed station, Nine Mile Point Nuclear Station Unit 2, are owned
and operated by Niagara Mohawk Power Corporation. Both stations will
occupy the same 900-acre site in the Town of Scriba, Oswego County,
New York. Immediately adjacent to this site is the 702-acre site
owned by the Power Authority of the State of New York. This is the
site of the James A. FitzPatrick Nuclear Power Plant. Operating, intake,
and discharge characteristics of the Nine Mile Point and FitzPatrick
nuclear stations are presented in Table III-l.
For the purpose of this study, the "vicinity" of Nine Mile Point is
defined as the area within a three-mile radius of the generating
station.

C. ORGANIZATION OF THE REPORT

The studies at Nine Mile Point included an analysis of virtually all
aspects of the aquatic community and have involved the full-time
efforts of approximately 40 aquatic biologists. Table III-2 summarizes
the extent of the program and the intensity of the various sampling
efforts. Table III-3 summarizes the lake and in-plant collections by
date. Data from each sampling program have been evaluated in this
report and used to expand, confirm, or refute the results of the
1974 and earlier studies as to the community composition, diurnal
patterns, seasonal patterns, and spatial distribution of organisms
(offshore, alongshore, or in-depth).

The report chapters are organized according to broad sampling programs
which encompass various aspects of the ecosystem (receiving water body
characteristics and quality, plankton, benthos and nekton) and plant
effects (entrainment and impingement). Each chapter presents the
analysis of data from a specific sampling program, and is organized
according to the following format:

Introduction: Defines organisms or parameters studied;
summarizes pertinent results of the 1974 sampling program.

Materials and Methods: Describes field and laboratory
procedures followed during 1975; details modifications
from the 1974 sampling program procedures. Illustrates
sampling station locations and indicates frequency of
sampling efforts.

III-2
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TABLE III-1

NINE MILE POINT AND JAMES A. FITZPATRICK NUCLEAR STATIONS CHARACTERISTICS

OPERATING CHARACTERISTICS
Nine Mile Point

UNIT 1

James A. FitzPatrick

Generating capacity (MWe)

Cooling water flow (gpm)
Condenser
Sevice water

He a t re jec t ion (BTU/hr)

Cooling water temperature
Rise ('F)

610

250000
18000

4.0 x 10
9

31. 2

821

352300
17900

5.7 x 10
9

31.5

STRUCTURAL CHARACTERISTICS

Length of main tunnel
from existing shoreline

Intake

850 ft

Discharge

335 ft

Intake

900 ft

Discharge

1260 ft
Number of openings

Size of opening

Other dimensions

Velocity through openings

Tunnel velocity

5.5 ft high x 10.3
ft wide

3 ft sill
6 in roof

1.8 fps

8 fps

3.5 ft high x 7.3
ft wide

3 ft sill
6 in roof

4 fps

8 fps

8 ft x 17.7
ft wide

3 ft sill
2 ft roof

1.2 fps

1.4 fps
(maximum)

12

2.5 ft
(inside diameter)

5-6 ft above lake bed
Double ports at 150 ft
spacing

14 fps

4.7 fps

Tunnel cross-section

Water velocity at screens .

Water depth at structuret Water depth to top
of structure

78 ft 78 .ft

0.85 fps

24.5 ft (LWD) 17 ft (LWD)

15.3- ft (LWD) 10.0 ft (LWD)

117 ft
1.4 fps

117 ft

10 ft (LWD) . 23 ft (L
aver

24 ft (LWD) 30 ft (LWD)
(aver.)



TABLE III-2
FRE UENCY OF SAMPLING FOR ECOLOGICAL STUDIES
IN NINE MILE POINT AREA OF LAKE ONTARIO - 1975

STUDY

A. GENERAL ECOLOGICAL SURVEY

~PREOEEOE PERIOD

Fish- Trawls
Seines (transects)

(5 random locations)
Gill nets (general ecol.)
Gut content

(gut content analysis)

Twice monthly (D/N)
Twice monthly
Monthly
Twice monthly (48-hour period:
12-hour retrievals)
Alternate months

April-December
April-December
April-December

April-December-
April-December

Benthos - Community (pump)
Bottom sediment
Substrate elevatron
Bottom quality

Water Quality
Monthly
Bimonthly
Thermal stratification
C-14

Periphyton
P Bottom

Buoy

Phytoplankton

Alternate months

Monthly
Annually

Monthly
Twice monthly
Weekly
Monthly

Monthly
Monthly

April-December

April-December
April-December

April-December
April-December
April-December
April-December

April-December
April-December

Transects
(enumeration/(chlorophyll a)

cWindrow

icrozooplankton

Ichthyoplankton

Macrozooplankton

B ~ NINE MILE POINT NUCLEAR STATION UNIT 1

Ichthyoplankton d,
d

Macrozooplankton
Impingement

C. JAMES A. FITZPATRICK NUCLEAR POWER PLANT

Monthly
Twice monthly
Monthly
Twice monthly

Monthly
Twice monthly

Weekly (D)
Weekly (D/N)

Monthly (D)
Monthly (D/N)

Twice Monthly (D/N)
Monthly (D/N)
Three times/week

April, September December
May-August
April, September December
May-August

\

AprilD September December
May"August

April, May, mid-September-December
June-mid-September

April, May, September December
June-August

April-October
April-October
January-December

Ichthyoplankton
Macrozooplankton

4EImpingement

Twice monthly (D/N)
Monthly (D/N)
Three times/week

15 October December
15 October December
10 September-DecemSer

bRadiological sampling program not includeda

Sampling was not conducted during inclement weather; lake and plant sampling conducted on
same day wherever possiblec

dNo windrows located, therefore, random samples collected
Two intake forebays only, no discharge sample, sampling date the same for Nine Mile Point

P and FitzPatrick Nuclear Stations
fDay: 1100, 1400, 0500, 0800 hours; Night: 1700, 2000, 2300, 0200 hours
Monday and Friday: 24-hr composite sample; Wednesday: 24-hr hourly sample; Frequency
increased during periods of high impingement
Day: 0630, 0930, 1230, 1530 hours; Night: 1830P 2130E 0030 '330 (15 OCT and 5 NOV only-
see footnote e for 19 NOV and 3 DEC)



TABLE III- 3

1975 NINE MILE POINT/FITZPATRICK SAMPLING PROGRAM

During January, February, and March, only impingement sampling was
conducted at the Nine Mile Point Nuclear Station according to the
schedule described in Chapter IX, i.e., Monday, Wednesday, and Friday.

The following terms and abbreviations are used in the calendar which
describes field collections made from March through December 1975:

BIM-WQ
BOTTOM
BUOY
BUOY-S
C-14
F-IMP
F-IMP/ENT
GILL
IMP
IMP/ENT
LARVAE
MACRO-A
M-WQ

PLANK
RANDOM
SED-CH
STOMACH
THERMAI

Bimonthly Water Quality
Bottom periphyton
Buoy periphyton
Buoy periphyton and sediment elevation
Carbon-14
FitzPatrick impingement
FitzPatrick impingement and entrainment
Gill nets (date in parenthesis indicates final collection for
Nine Mile Point impingement
Nine Mile Point impingement and entrainment
Ichthyoplankton
Macrozooplankton analysis from ichthyoplankton collection

'onthlyWater Quality
Microzooplankton, Phytoplankton, and Chlorophyll a
Windrow Phytoplankton program
Sediment (chemical)
Fish for stomach analysis
Thermal profiles

the set)



1975 NINE MILE POINT/FITZPATRICK SAMPLING PROGRAM

APRIL 1

THERMAL
LARVAE

2
IMP

4
IMP

13

20

27
IMP

14
IMP

21
IMP

28
IMP

15
THERMAL
TRAWL
M-WQ

22
IMP
GILL(-27)

29 RANDOM

SEINE
PLANK
C-14

9
ZMP/ENT
MACRO-A

16
IMP

BENTHOS

23
THERMAL
BIM-WQ
IMP/ENT
BENTHOS

30
IMP
LARVAE

10'ARVAE

17
LARVAE
MACRO-A
BENTHOS

24
TRAWL
IMP

MAY 1

11
THERMAL
IMP
B IM-WQ

18
IMP

25
LARVAE
IMP

2
IMP

12

19

26
IMP
TRAWL

18

25

5
THERMAL
IMP
BIM-WQ
SEINE

12
THERMAL
IMP
M-WQ

19
THERMAL
IMP
SEINE

26
IMP

6
PLANK
TRAWL

C-14
13

20
PLANK
TRAWL

C-14
27

7

IMP/ENT
LARVAE

14

LARVAE
BUOY

21
IMP/ENT
LARVAE
GILL (-23)
MACRO-A

28
IMP
LARVAE

8'ILL( 10)

15
BOTTOM

22
BIN-WQ

29
THERMAL
BUOY

9
IMP

16
IMP
RANDOM

23
IMP

30
IMP

10

17

24

31

UNE 1 2
IMP

IMP

3
TRAWL
ZMP/ENT.
M-WQ

THERMAL
10

THERMAL
PLANK
GILL(-12)
C-14

4
IMP/ENT
LARVAE

ll
LARVAE
IMP
SEINE

5
BZM-WQ
LARVAE

1Z
LARVAE

BUOY

6
IMP

13
RANDOM
IMP
BOTTOM

14

15 16
IMP
STOMACH

17
BENTHOS
TRAWL

18 MACRO-A
BENTHOS
IMP/ENT
LARVAE
BIM-W

19
THERMAL

LARVAE

20
IMP

21

23

30

IMP

IMP

24
THERMAL
PLANK
C-14
GILL

25
LARVAE
PLANK
IMP

26
LARVAE
SEINE

27
LARVAE
IMP
BUOY-8
RANDOM

28
LARVAE



1975 NINE MILE POINT/FITZPATRICK SAMPLING PROGRAM

13

20

27

10

17

24
C-14
THERMAL
PLA11K

31

7

THERMAL
IMP
TRAWL

14

IMP
BUOY

21
IMP

28
IMP

PLANK
IMP
BENTHOS
C-14
11

IMP
M-WQ

18
IMP

25
SEINE
IMP
BIM-WQ

IMP

JULY 1

TRAWL'

GILL (-10)
PLANK
C-14

15

RANDOM
BOTTOM
TRAWL

22

29
THERMAL
C-14
PLANK

TRAWL
GILL (-7)
BENTHOS

12
THERMAL
BIM-WQ

19

26
STOMACH

2

IMP/ENT
TRAWL
LARVAE

9

IMP

16

IMP/ENT
OTTOM

LARVAE

23
IMP
GILL(-27)
LARVAE

30
BUOY
IMP
LARVAE (-3I)

IMP/ENT

13
BUOY-S
IMP
LARVAE
MACRO-A

20
IMP/ENT
TRAWL
MACRO-A

27
IMP

IMP/ENT
TRAWL

10
M-WQ
LARVAE

17

THERMAL
SEINE
LARVAE

24

LARVAE

31
BIM-WQ
RANDOM

LARVAE

14 RANDOM

IMP

21
LARVAE
GILL (-23)

28
LARVAE
STOMACH

LARVAE (-6)

4
IMP

11

IMP
LARVAE

18
IMP

25
IMP

AUGUST

IMP
SEINE

8

THERMAL
IMP
LARVAE

15
BOTTOM
SEINE
LARVAE

22
ARVAE

IMP

29 THERMAL
LARVAE
BUOY-S
IMP
RANDOM

THERMAL
IMP

12

19

26

16
BOTTOM

23

30

14

21

28

8
IMP
SEINE

15
IMP
F-IMP
BUOY-S
THERMAL

22
IMP
F-IMP

29 THERMAL
RANDOM

IMP
F-IMP
SED-CH

16
TRAWL
BOTTOM

23
THERMAL
GILL (-25)
BIM-WQ
SEINE

30

10 LARVAE
BIM-WQ
IMP
F-IMP
GILL (-12
7

IMP/ENT
F-IMP
MACRO-A

4
IMP
F-IMP

ll
THERMAL
M-WQ

18 BOTTOM
LARVAE
C-14
PLANK
MACRO-A

25

12
IMP
F-IMP

19
IMP
F-IMP

26
LARVAE
IMP
F-IMP
SEINE

13

20

27



OCTOBER-DECEMBER 1975 NINE MILE POINT/FITZPATRICK SAMPLING PROGRAM

12

19

6

THERHAL
IMP
F-IMP

13
BUOY-S
IMP
F-IMP

20
THERMAL
IMP
F-IMP

OS

7

BIM-WQ
GILL(-9)
TRAWL

14
THERMAL

21

OCT 1

LARVAE
IHP/ENT
P-IMP

8

LARVAE
IMP
P-IMP

15 MACRO-A
LARVAE
IHP/ENT
P-IHP/ENT

22
IMP
F-IMP
GILL(-24)

9

M-WQ

16

23
LARVAE
BIH-WQ
SEINE

3

IMP
P-IMP

10

IMP
F-IHP

17

IMP
F-IMP

24
IMP
F-IMP

18

25
BENTHOS

26

LARVAE

27 RANDOM 28
STOMACH C-1 STOMACH
IMP TllE BENTHOS
F-IMP

3

IMP
F-IHP

10

IMP
F-IMP

29

IMP
P-IMP

5

IMP
F-IHP/ENT
GILL(-7)

12 THERMAL
BIM-WQ
IMP F-IMP
LARVAE

MACR

30

6

THERMAL
M-WQ

13

31

IMP
P-IMP
BENTHOS

7

IMP
LARVAE
P-IMP

14

IMP
F-IMP

NOV

15

16 17F-IHP
C-14
IMP
PLANK

18

THERMAL
BUOY-S
TRAWL
G -20

19

IMP
LARVAE
P-IMP/ENT
MACRO-A

20
BIM-WQ
BOTTOM

21

IMP
F-IMP

22

23
TRAWL

24THERHAL 25
P-IMP IMP
IMP RANDO F-IMP
TRAWL

'S INE

26
BUOY-S
LARVAE

27 28
IMP
F-IHP

29

30 DEC 1

IMP
F-IMP

8

TRAWL
IMP
P-IMP

2

M-WQ IMP
F-IMP/ENT
MACRO A

10
IMP
P-IMP

4

THERMAL
BIM-WQ
LARVAE

IMP
F-IMP

»THERMAL
C-14 RANDOM LARVAE
BOTTOM F-QlP SEINE
BUOY-S IMP MACRO-A

14 15

IMP
P-IMP

16 17

IMP
18 19

IMP
20

21 22
IMP

23

IMP

24 25 26

IMP
F-IMP

27

28 29
IMP
P-IHP

30
IMP
F-IMP/ENT

31



Results and Discussion: Presents a species inventory in taxonomic
order (Pennak)*, and includes all figures and tables, including
summaries of statist'ical analyses, essential to the un'derstanding
of the text.

Data are presented in either graphic or tabular form, but do not
necessarily represent all the data analyzed. The taxonomic level
for data interpretation varied with sampling program (e.g., nekton
at species level, phytoplankton at class level). Species infor-
mation was retrieved from the ranking series by date or from the
original data sheets.

Data were compared within and between sampling programs wherever
such comparisons were biologically meaningful; parameters
monitored in the water quality program were also discussed where
appropriate. Statistical tests (e.g., analysis of variance)
were conducted, using both original and replicate samples in
order to increase the sensitivity of the test, and to determine
levels of significance for spatial/temporal distribution patterns.

Conclusions: Presents a synopsis of the chapter findings and,
where appropriate, estimates the potential effect of the Nine Mile
Point and James A. FitzPatrick nuclear stations on the lake eco-
system.

~A endfx: Presents tables contadndng supplementary data not
contained in the main body of the chapter; e.g., statistical
analyses, ranking of most abundant taxa, and abundance of taxa
by transect and/or depth contour.

D. STATISTICAL ANALYSES

1. Cluster Anal sis

During the study of biological communities, the data often become too
unwieldy for simple visual analysis. Data matrices increase in complexity
so that readily sorting out natural associations which occur in a temporal
or spatial framework becomes impossible. In recent years, powerful new
tools have become available which allow massed data to be rapidly screened,
and often suggest new and rewarding directions for further analysis. One

such tool is called the hierarchical cluster analysis, a technique which
has been put to frequent use in pollution biology.

In a typical cluster analysis, the first step is to decide what type of.
data are to be compared (numbers, weight, presence or absence) since the
same analysis of different data types from the same samples may result'n

different associations (Stephenson, Williams and Cook, 1971). There

*Pennak, R.W. 1953. Freshwater invertebrates of the United States.
The Ronald Press Co., New York. ix + 769 p.
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is, at present, no agreement on the "truest" or best type of data.
Data may then be analyzed as species associations between stations or
station associations between species, depending upon the needs of the
investigator. An appropriate measure of association or dissimilarity
is then chosen, and these associations are then grouped by a- sorting
strategy. A wide variety of these strategies are available, each
with certain characteristics, advantages, and shortcomings. Data are
generally presented by the computer as a dendrogram and are easily
interpreted.

In our particular studies, two measures of association were chosen,
Gower's similarity coefficient (Sneath and Sokal, 1973) for quanti-
tative data:

SS" = Z Sigh = Z 1-
I
(f XS1

— XXR()/RXj wherei~1 i=1

Xij and Xik are the number of individuals of species i in samples
and k, respectively, and Ri is the total number of individuals

of species i
and the Per Cent Similarity (PS) measure given by Haedrich
(1975):

PS = 100+mXe/P1e, PXh/ where

Pia and Pib are t'e proportions of the number of individuals
of species i in samples a and b, respectively. Comparisons
might then be made in the future to distinguish which of these
measures or any others are most suitable to our needs.

The clustering strategy chosen was the group-average, also known as
the unweighted pair-group average (Sneath and Sokal, 1973). This
strategy has proved generally satisfactory in many 'ecological studies
and since it gives only moderately sharp clustering (i.e., it is a
relatively conservative strategy) it has the advantage of being
relatively immune to misclassification and is generally not group-
size dependent (Clifford and Stephenson, 1975).

2. A-Posteriori Multi le Com arisons

A statistically significant result in a multiple degree of freedom F
test leads to the decision that the set of means being compared differ;
however, it does not indicate where the differences lie. A-posteriori
procedures are required to examine this detail.

III-4
Lawler, Matusky O'kelly Engineers



In an a-posteriori procedure, several tests of hypotheses are made.
In order that these remain within the framework of the F test, the
probability of making any Type I errors (rejecting the null hypothesis
falsely) must not exceed the specified significance level a. If these
test statistics are stochastically independent, then an exact test at
the given a is available: to perform each comparison test at a lower
significance level (a+ = 1 — (1 — a) 1/K, where K is the number of
comparisons to be made). In the more frequent situation, these
comparisons are not independent, creating'a more complex situation in
which an exact test criterion is not usually available.

An exact a-level test is available where several means are to be
compared against a control mean, but not against one another. This
test was devised by Dunnett (1955). Several conservative tests (tests
where the true significance level does not exceed a) are available.
Some of these are Scheffe's Method (1953), Tukey's T Method (1953)
and Fisher Significant Difference (also known as Bonferrone t-tests).
As all of these tests are conservative, one would generally choose
the procedure with the least stringent significance criteria. This
will be dependent on the numbers and types of comparisons to be made.
Two excellent references are Miller (1966) and O'eill 6 Wethorill
(1971). Several multiple range procedures, such as the Student-
Newman-Keuls and the Duncan (1955) procedure are in common use.
However, there is some controversy regarding the significance levels
of such procedures. 1
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IV. RECEIVING WATER BODY CHARACTERISTICS AND QUALITY

A. INTRODUCTION

1. Objectives of the 1975 Study

The physical, chemical, and biological characteristics of Lake Ontario
in the vicinity of Ni,ne Mi.le Poi.nt are dependent upon complex interac-
ti,ons between the geomorphological and hydrologi,cal conditions of
the lake, meteorological conditi.ons, and human activity. The objec'-
tives of the water quality studies conducted during 1975 were:

a. to summarize general water body characteristics and water
quality in 1975;

b. to compare 1975 water quality data to data obtained in previous
studies, to New York State water quality standards and to the
proposed water quality criteria of the U.S. Environmental Protection
Agency (EPA);

c. to describe the spatial and temporal relationships between
water characteristics, plant operation, and biological processes.

2. Summary of Trends Noted in Previous Studies

In both the 1973 and 1974 water quali.ty studies it was concluded
that vertical temperature vari.ations and algal growth, which are
i,nfluenced by regular seasonal temperature variations and by irregular
hydrodynamic phenomena, were the primary'actors affecting the water
quality of the Nine Mile Point vicini.ty (QLM, 1974; LMS, 1975).

Thermal gradients observed .during the summers of both 1973 and 1974
were transient and unstable and moved into the deeper portions of
the lake as the summer months proceeded (QLM, 1974; LMS, 1975).
Thermal gradients, possibly attributable to the operation of Nine
Mile Point Nuclear Station Unit 1, were observed at the 20 ft depth
contour depth of the NMPP/FITZ transect when isothermal conditions
were recorded at other shallow water stations and when thermal strat-
i.fication had moved offshore (LMS, 1975) ~
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BE MATERIALS AND METHODS

1. Field Collection

a., Thermal Profiles

Temperature measurements, to determine the movement and timing
of natural lake thermal stratification, were taken weekly from
April through December (Table IV-1) at the 100 ft contour depths
at three transects; NMPW, NMPP/FITZ, and NMPE (see Figure IV-1).
The 50 ft thermal profile stations of the 1974 program were elimjn-
ated in 1975.

b. Water Quality Parameters

Bimonthly surface and bottom water quality samples were taken
along three transects (NMPW, NMPP/FITZ, NMPE) at three depth
contours (20, 40, and 60 ft) from April through December (Table
III-1). In December of 1975 weather conditions limited the usual
bimonthly sampling efforts to only one day (4 December). The
1975 bimonthly water quality sampling program included a 40 ft
depth contour station at each transect; this had not been a part of
the 1974 program.

Monthly surface and bottom water quality sampling was conducted
at the 25 and 45 ft depth contours along the NMPP/FITZ transect
only. Samples were collected approximately thirty days apart
from April through December (Table IV-1).

Temperature and carbon dioxide (CO ) measurements were made jn
the field and samples for dissolvent oxygen measurements were
fixed in the field after collection. Water samples were also
collected for subsequent analyses of additional parameters in
the laboratory.

Figure IV-1 shows the location of both the bimonthly and monthly
water quality sampling stations. Table IV-1 lists the sampling
dates for the monthly and bimonthly water quality sampling programs
and for the thermal stratification measurement program.

c. Sediment Chemical Program

Sediment samples were collected by scuba divers once per year
at the 20 and 40 ft depth contours along NMPW, NMPP, FITZ, and
NMPE transects (Figure IV-1). Two 1-gallon plastic containers
were filled with sediment at each site.
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TABLE IV-1

WATER UALITY SAMPLING PROGRAM*

NINE MILE POINT VICINITY- 1975

1975
SAMPLING DATE

1 APRll APR
15 APR
23 APR
29 APR*

5 MAY
12 MAY*
19 MAY*
22.MAY
29 MAY

3 JUN*
5 JUN

10 JUN
18 JUN
19 JUN*
24 JUN*

7 JUL*
10 JUL
17 JUL*
29 JUL*
31 JUL

8 AUG*
11 AUG
12 AUG*
24 AUG*
25 AUG
29 AUG*

5 SEP*
10 SEPll SEP
15 SEP
23 SEP
.29 SEP*

6 OCT
7 OCT
9 OCT

14 OCT
20 OCT*
23 OCT
27 OCT

6 NOV
12 NOV
18 NOV
20 NOV
24 NOV

2 DEC
4 DEC

10 DEC

MONTHLY
SAMPLING PROCRAM

BIMONTHLY

X

THERMAL

X
X
X
X
X
X
X
X

X
X

X
X

X
X
X
X
X

X
X
X
X

X
X

*Sample dates on which one or more thermal survey stations
'howeda thermocline are indicated with an asterisk

and are shown in Figure IV-5.



WATER QUALITY AND SEDIMENT SAMPLING STATIONS
NINE MILE POINT VICINITY "I975

N

TORONTO
~ LAKE .. OA'TARIO

OSWEGO

~ ROCNESTER

LOCATION MAP

NMPP/FITZ

NMPP

NMPW 60

FITZ
1 00

60

50

40

30

NMPE

30

0
NINE
MILE

POINT
STATION

0 + EO j
JAMES A FITZPATRICK + 0

POWER PLANT l2

~ INTAKE
0 DISCHARGE

30

0

ALCAN ALUMINUM CORP.

THERMAL 0

STRATIFICATION SURVEYS
BW TWICE MONTHLY

WATER SAMPLES
MW MONTHLY WATER SAMPLES
4 SEDIMENT SAMPLES

I/2

STATUTE MILES
C)

m
M

I



Laboratory Analyses

a. Water Quality

Water samples for chemi.cal analyses, includi.ng chlorophyll a
and C determinations, were transported to the Oswego laboratory
immediately after collection. The samples were aliquoted and
either preserved for subsequent analysi.s at the LMS laboratory
facilities in Nyack, New York or analyzed immediately at the
Oswego facilities depending on the parameter in question. The
sample holding times recommended by the EPA were adhered to and
samples were analyzed in strict compliance with the provisions
set forth by the EPA in 40 CFR part 136

'wenty-onewater quality parameters were analyzed from the bimonthly
water quality samples; 47 parameters were analyzed from the monthly
water quality samples. The parameters measured in the 1975 water
quality program were the same as those analyzed in the 1974 water
quality program. Table IV-2 lists the parameters analyzed for
both the monthly and bimonthly water quality

program.'.

Sediment Characteristics

Sediment samples were transported on ice to the Nyack laboratory
facilities for chemical analyses of the soluble fraction of the
sediment.

RESULTS AND DISCUSSION

Temperature Patterns

a. Surface Tem eratures

Surface water temperatures were measured in the Nine Mile Point
vicinity during 1975 for the thermal profile program and as a
part of the monthly and bimonthly water quality programs. Tempera-
tures recorded ranged from 0 ''C, in April at the 100 ft depth
contour of NMPW, to 24.5'C, i,n July at the NMPP/FITZ-20 ft station.
Time series plots of the surface temperatures for the 20, 40,
and 60 ft depth contours of NMPW, NMPP/FITZ and NMPE are shown
in Figures IV-2 through IV-4; these plots were generated based
on surface temperature measurements made in conjuction with the
bimonthly water quality programs. They show a tendency toward
slightly hi.gher temperatures, on the order of 0. 0-2.3'C at the
NMPP/FITZ transect, shoreward of the 60 ft depth contour, especially
during the summer months, Plant discharge effects on surface
water temperatures at the NMPP/FITZ transect are particularly
apparent at the 20 ft depth contour, become minimal by the 60ft depth contour, and are absent at the 100 ft depth contour.
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TABLE IV-2

WATER UALITY PARAMETERS MEASURED
IN THE MONTHLY AND BIMONTHLY SAMPLING PROGRAMS

NINE MILE POINT VICINITY- 1975

PARAMETER
SAMPLING PROGRAM

MONTHLY BIMONTHLY

pH
Temperature
Specific Conductance
Turbidity
Color
Alkalinity
Carbon dioxide
Dissolved oxygen
Biological oxygen demand
Chemical oxygen demand
Chlorophyll a
Total solids
Total dissolved solids
Total suspended solids
Total volatile solids
Settleable solids
Total coliforms
Fecal coliforms
Phenols
Surfactants
Nitrate nitrogen
Ammonia nitrogen
Total Kjeldahl nitrogen
Orthophosphate
Total phosphorus
Silicate
Sulfate
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chloride
Chromium
Copper
Cyanide
Fluoride
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

X
X
X
X
X
X

X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X.
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X
X
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SUR FACE TEMPERATURES* AT 40 FT DEPTH CONTOUR
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b. Thermal Stratification

Of the 35 weeks during which the thermal profiles were monitored
at the 100 ft depth contour stations, vertical thermal gradients,
or thermoclines (i.e., a change of >1'C per meter of depth),
occurred at one or more stations during 16 weeks, and simultaneous-
ly at all three stations during 10 weeks. Figure IV-5 shows
the location of the thermocline in the water column at the three
monitoring stations on those dates when a thermocline was present
at one or more stations.

As in 1973 (QLM, 1974) and 1974 (LMS, 1975), thermal stratification
occurred primarily during the summer months. Early spring thermal
gradients tended to occur within ten meters of the water's surface.
During summer, the thermocline appeared at greater depths of
up to 30 meters and then rose again as the fall season began.

As noted in the 1973 and 1974 thermal profile studies (QLM, 1974;
LMS, 1975), thermal stratification at the 100 ft depth contour
stations was unstable, transient, and entirely dependent upon
meteorological conditions for development as well as for dissipa-
tion. This relationship of meteorological conditions to surface
and bottom water temperatures and thermal stratification is seen
in Figure IV-6, in which the surface and bottom temperatures
recorded at the 100 ft depth 'contour are plotted against time.
Large (i.e., >2'C) differences in temperature between the surface
and bottom waters begin to occur at all three stations in May,
coinciding with the early incidents of thermal stratification.
The largest differences between surface and bottom temperatures
occurred during the summer months, again corresponding to the
major occurrence of thermal stratification periods.

The effects of meteorological conditions upon thermal stratification
are particularly apparent during the period from 10 July to 24
August. As seen in Figure IV-6, on 17 July bottom temperatures
were close to 4'C and thermal gradients were present at all three
stations. By 29 July, a date when bottom temperatures were approx-
imately 11'C at NMPW, 17'C at NMPE, and 23'C at NMPP/FITZ, only
the NMPW and NMPE transects exhibited thermal gradients. On
8 August, however, bottom temperatures at all three stations
were again less than or equal to 4'C and thermal gradients existed
at all stations. Nevertheless, within two weeks, on 24 August,
bottom temperatures at all three stations were at least 16'C
and only the NMPW transect showed some thermal stratification.
Examination of the meteorological conditions (Table IV-3) during
the period from 10 July to 24 August reveals that for the week
pri:or to the two dates with low bottom temperatures (17 July
and 8 August) the majority of recorded wind speeds were less
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TABLE IV-3

SELECTED WIND SPEED DATA&

NINE MILE POINT VICINITY — 1975

10-16 JULY 22-28 JULY 1-7 AUGUST 17-23 AUGUST

Hours with Wind
Speeds (5 mph

Hours with Wind
Speeds 5-10 mph

Hours with Wind
Speeds >10 mph

Hours with No Data
on Wind Speed

Mean Wind Speed
(mph) Per Day

87

62

12

21

72

74

10

97

46

25

14

144

Not calculated
since >75% of
sample dates
had no data

*Based on Smith-Singer Meteorologists, Inc., 1975. Computer print-out
of Nine Mile Point Site Tower meteorological data for 1975. (unpub-
lished); wind speeds measured at a height of 30 ft.
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SURFACE AND BOTTOM TEMPERATURES
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than five miles per hour (mph). On the other hand, the majority
of recorded wind speeds prior to 29 July with high bottom tempera-
tures were greater than 10 mph. Although only a few hours'24
hours on 17 August) wind speed data is available for the week
prior to 24 August, when bottom temperatures were again high,it is probable that the ocurrence of high wind speeds (>10 mph)
influenced bottom temperatures. Apparently, strong winds advected
warm water onshore and depressed the isotherms in the site vicinity
out to the 100 ft depth contour by 29 July and 24 August, creating
an internal seiche.

a. Effects of Oswego River

Storr (1964), noting that the Oswego River had a higher average
chloride concentration than Lake Ontario, used chloride concentra-
tions to trace 'the movement of waters which originated from the
Oswego River and passed the Nine Mile .Point vicinity. A summary
of the chloride concentrations and conductivity, measured by
the NYSDEC on the Oswego River at the City of Oswego, is given
in Table IV-4, where it is compared with the 1975 water quality
data collected in the Nine Mile Point vicinity.

\

Using specific conductance values obtained in the 1975 bimonthly
water quality surveys, a four-way analysis of variance was conducted
to test the hypothesis that the Oswego River did not affect the
specific conductance of the water in the Nine Mile Point vicinity.
The results of the ANOVA and Student-Newman-Keuls tests suggested
that the river did affect the chlorides at the site (Appendix
IV-1). The NMPW transect had significantly higher specific conduc-
tance values than the NMPP/FITZ or NMPE transects. In addition,
these values were significantly higher at the 20 ft depth contour
than at the 40 ft depth contour, which, in turn, had significantly
higher values than the 60 ft depth contour.

b. Com rehensive Water Chemistr

Summaries of the monthly and bimonthly water quality sampling
programs for 1975 are presented'in Table IV-5 and Table IV-6,
respectively, which include the minimum value, maximum value,
mean, and standard deviation of each parameter. The overall
water chemistry data are similar to the results of the 1974 water
quality studies (LMS, 1975), with slightly better water quality
observed in 1975 than in previous years. Such parameters as
copper, iron, potassium, sodium, zinc, silver, aluminum, chromium,
mercury, and 1'ead showed large reductions in overall concentrations
from 1974 to 1975. Specific conductance was the only parameter
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TABLE IV-4

CHLORIDE CONCENTRATIONS AND CONDUCTIVITY

LAKE ONTARIO

HLORIDE CONCENTRATION (mg/1)

Mean
Maximum
Minimum
No. of Samples

ONDUCTIVITY (pmho/cm at 25'C)

OSWEGO RIVER*
1964-1974

236
600

88
79

NINE MILE POINT VICINITY
(1975)

33
59
24
36

Mean
Maximum
Minimum
No. of Samples

1006
1930
437

80

323
440
259
342

*New York State Department of Environmental Conservation> 1976.



TABLE IV-5

MONTHLY MATER QUALITY VALUES AT NMPP/FITZ TRANSECT

NINE MILE POINT VICINITY- 1975

PARAMETER

COMPUTER
ABBREVIATION UNITS

0. OF
AMPLES MAXIMUM MINIMUM

STANDARD
DEVIATION

SILVER
ALUMINUM
ALKALINITY
ARSENIC
BARIUM
BERYLLIUM

'ALCIUM
CADMIUM
CHLORIDE
CYANIDE
COLOR
CHROMIUH
COPPER
DISSOLVED OXYGEN
FLOORIDE
FECAL COLIFORMS
IRON
MERCURY
POTASSIUM,
MAGNESIUM
MANGANESE
SODIUM
AMMONIA NITROGEN
NICKEL
NITRATE NITROGEN
ORTHOPHOSPHATE
LEAD
pH
PHENOLS
SETTLEABLE SOLIDS
SILICATE
SULFATE
SPECIFIC CONDUCTANCE
SURFACTANTS
TEMPERATURE
BIOLOGICAL OXYGEN DEMAND (BOD )
CHEMICAL OXYGEN DEMAND

TOTAL COLIFORMS
TOTAL DISSOLVED SOLIDS
TOTAL KJELDAHL NITROGEN
TOTAL PHOSPHORUS
TOTAL SOLIDS
TOTAL SUSPENDED SOLIDS
TURBIDITY
TOTAL VOLATILE SOLIDS
VANADIUM
ZINC

'LK
BA
BE
CA
CD
CL
CN
COL
CR
CU
DO

F
FCOL
FE
HG

K
MG

MN

NA
NH3N
NI
N03N .

OP
PB
PH
PHL
SETR
SI02
S04
SPC
SURF
T
TBOD
TCOD
TCOL
TDS
TKN
TP
TS
TSS
TUR
TVS
V
ZN

mg/1
mg/1

g/1.CAC03
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

color units
mg/1
mg/1
mg/1
mg/1

cts/100 ml
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1-N
mg/1
mg/1-N
mg/1-P
mg/1
units
mg/1
ml/1
mg/1
mg/1

Umho/cm at 25
mg/1
4C

mg/1
mg/1

cts/100 ml
mg/1
mg/1-N
mg/1-P
mg/1
mg/1
FTU
mg/1
mg/1
m /1

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
32
36
36
36
36
36
36
36,':.

'. 36 .-::
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

<0.002
1.66

106.0
<0.028
<0.50
0.005

111.800
<0.020
59
0.00

20
<0.10
0.05

13.8
0.2

76
0.47
0.006
3.500

11.200
0.08

27.800
0.5
0.05

,. 0:48
0.020

<0 '8
8.7
0.050
0.0
2.0

74
440

0.160
24.5

4
19

121
"

297
0.90
0.070

301
26

8
101
<0. 2
0.091

<0.002
<0.02
78.0
<0 '28
<0 50
<0.005
34.200
<0.020
24
0.00
5

<0. 10
<0.03
8.2

<0.2
0

<0.02
<0.002

1.700
6.690

<0.02
.10.800

0.1
<0.05

0.01
0.000

<0.08
8.0
0.000
0.0

<0.1
22

296
0.001
2.3
1

2
0

179
0.19
0.000

185
1

1

34
<0.2
<0.010

0.000
<0.13
89.1

0.000
0.00
0.000

43.017
0.000

33
0.00
9
0. 00
0.00

10.5
0.0
6

<0.08
0.000
2.313
7.843
0.00

15.815
0.1
0.00
0.17
0.004
0.00
8.3
0.002
0.0

<0.7
30

331
0.023

13.6
2
9

19
209

0.40
0.024

214
5
3

65
0.0

<0.017

0.000
0.29
0.4
0.000
0.00
0.000

12.681 .

0.000
8
0. 00
4
0. 00
0. 00
1.5
0.0

13
0.12
0.000
0.476
1.068
0.00
4.454
0.1
0.
0.
0.
0.00
0.2
0.008
0.0
0.5
8

37
0.027
0.4
1

4
26
28
0. 19
0.016

28
5
1

15
0.0
0.023

*Mean parameter value was not calculated and vas recorded as 0 vhere )752 of sample data vere belov detection limit.



TABLE IV-6
O

BIMONTHLY WATER QUALITY VALUES

NINE MILE POINT VICINITY — 1975

COMPUTER

BBREVIATION UNITS
NO. OF

SAMPLES MAXIMUM MINIMUM MEAN

STANDARD
DEVIATION

CA b
CHLA
C02
CR

0
A

NH3N
03N
P

PH
S I02
S04
SPC

BOD
COD

TKN
P

S

SS

UR

mg/1
ug/1
mg/1
mg/1
mg/1
mg/1
mg/1-N
mg/1-N
mg/1-P
units
mg/1
mg/1

Pmho/cm at 25'C
aC

mg/1
mg/1
mg/1-N
mg/1-P
mg/1
mg/1
FTU

306
306
306
306
304
306
305
306
306
306
306
306
306
306
306
306
306
306
306
306
306

68.500
21.2
3.0
0.10

14.7
41.800

0.9
0. 69
0. 200
8.9
3.3

41
429

24.5
4

48
5. 10
0.440

594d
493d
400

32.100
0.0
0.0

<0.10
7.1
9.200
0.0
0.01
0.000
7.6
0.0

22
259

0.8
0
0
0. 05
0. 000

181
1

0

41. 591
5.0
0.9
0.00

10.6
17.339
0.2
0. 18
0.005
8.4
0.7

29
322

13.5
2

12
0.44
0.024

216
8
6

4.497
3.1
0.8
0. 00
1.5
6. 260
0.1
0. 15
0. OX

0.2
0.5
4

27
6.2
1

7
"0. 34
0.027

33
33
26

Mean parameter value was not calculated and was recorded as 0 where
b>75% of sample data were below detection limit.

CHLA = Chlorophyll a
C02 = Carbon dioxide

d
Maximum value for NMPE-60't bottom sample on 23 Oct was probably
due to sediment entering sample. Two other high values (162 FTU)
recorded in NMPW-60 ft bottom samples on both 18 Jun and 7 Oct may
have been due to settling of surface detrital material. TSS data
follow a similar pattern.



which showed a major increase between the two years. Values
for the remaining water quality parameters during 1975 were approxi-
mately equal to those recorded in previous years. A combined
summary of the concentrations measured in *both the monthly and
bimonthly water quality programs is presented in Appendix IV-2.

Certain water quality parameters, recorded in the Nine Mile Point
vicinity are compared with applicable NYSDEC water quality standards
(State of New York, 1972) proposed EPA water quality criteria
(USEPA, 1973), and values characteristic of mixed offshore condi-
tions in Lake Ontario (LMS, 1974) in Table IV-7.

Except for two parameters, pH and total dissolved solids, the
chemical quality of the lake in the Nine Mile Point vicinity
meets the Class A-Special (International Boundary Waters) standards
of the NYSDEC. Total dissolved solids, however, are slightly
higher than the applicable standard of 200 mg/1, and are probably
reflective of the higher specific conductance in the Nine Mile
Point vicinity resulting from the long term average easterly
flow of the Oswego River. The pH values recorded in the Nine
Mile Point vicinity are also slightly higher than the maximum
allowable of 8.5 units;, this is probably attributable to the
Oswego River's effect on chlorides, specific conductance, and
total dissolved solids in this area.

Although, the EPA proposed criteria are not yet legally effective,
they do provide a second and generally more stringent model with
which to evaluate the observed water quality in the Nine Mile
Point vicinity. Of the 16 parameters examined in Table IV-4
for which there are applicable EPA criteria, the concentration
of eight parameters measured in 1975, including ammonia nitrogen
(NH3N), total suspended solids (TSS), total phosphorus (TP),
phenols (PHL), chromium (Cr), iron (Fe), cadmium (Cd) and zinc
(Zn), exceeded the proposed EPA criteria at some time. Of the
eight parameters which exceeded criteria, five (NH N, TP, PHL,
Cr, Cd) have detection limits above the proposed criteria which
precludes comparison of the data with the criteria.

The most sign'ificant difference between observed water quality
in the Nine Mile Point vicinity and the proposed EPA criteria
is found in the NH3N parameter. The mean NH N value in the
Nine Mile vicinity as measured in 1975 is O.f mg/1 as compared
to the proposed maximum allowable NH N concentration of 0.016
mg/1. The mean total phosphorus concentration of 0.024 mg/1
in the Nine Mile Point vicinity is very close to the proposed
EPA maximum of 0.025 mg/1 (if the range of total phosphorus is
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MATER UALITY CHARACTERISTICS

PARAMETER VNIT

DISSOLVED OXYGEN mg

VALVES CHARAC-
TERISTIC OF MIXED

OFFSHORE CONDITIONS

NYSDEC STANDARDS
CLASS A — SPECIAL

(INTERNATIONAL
b

BOUNDARY HATERS)
.0 C

FM 27.5-36
21
16

1.5-7.7

DO H1n.
5.8
6.2
6.5
6.8

PROPOSED EPA
MATER gUALITY

CRITERIA RANGE
-7

MEAN

10.

1975 NINE MILE POINT VICINITY

pH Un1ts .0 6.7"8.5 FH 6.0"9.0
PS, R 5,0-9.0

8.9-7.6 8.4

AMMONIA-NITROGEN mg 1

NITRATE-NITROGEN mg
TOTAL DISSOLVED

SOLIDS
TOTAL SUSPENDED

SOLIDS
ORTHOPHOSPHATE

mg/1

mg/1
mg 1-P

TOTAL PHOSPHORUS mg/1-P

SULFATE

0.03

.20

200

3.0
0.015

0.025

.0

1.6 at
pH E.O or above)

>>. 200

FW 0.016
PS 7 0.5
PS 10.0

FW f 80

R < 0.025 mg/1 (in lakes where
P is limitin nutrient)

PS 250

0.9-0.0

0. 9-0.01

297-179

493-1
0.20-0.00

0.440-0.000

7 -22

0.

0.1

209

0.01

0.024

CALCIUM
SODIUM
SPECIFIC

CONDUCTANCE

PHENOL

SILICATE
CHROMIUM

IRON
CYANIDE
COPPER
CADHIUH

ZINC
TOTAL KJELDAHL

NITROGEN

mg 1

mg 1

mho
cm at
25 C

mg

mg 1

mg 1

mg 1

mg 1

mg/1

40.0
12.0

300

0.002
0.5

0.001
0.01

0.01
0.0001

.0

0.2

0.
0.1
0.2
0.

0.

PS 0.001

PS 0.05
PS 0.3
PS 0.2
PS S 1.0
PS 0.01

0.03 in hard water
< 0.004 in soft water

PS 5

11 . 00-32.100
41.800-9.200

440-259

0.0 0-0.000
3..3- 0.1

0.10<0.10
0.47- 0.02

0.00
0.05- 0.03

<0.020

0.0 1- 0.010

5.10"0.50

4 .741
17.179

323

0. 02
0.7

0.00
0.08
0.00

<0.020

0.017

0.43
TOTAL COLIFORM cts 100 ml
FECAL COLIFORM cts 100 ml

1000 geometr1c mean
< 200 geometric mean

FW 2000
R < 2000 average
R g 4000 (maxrmum)

121-0
76"0

19

— No applicable data available
bgLM, 1974

NYSDEC> 1974
Environmental Protection Agency, 1973

FN ~ Propagation of freshwater aquatic life
PS Uses of water for public supply after normal treatment



considered, the 0.025 mg/1 criteria is exceeded at some time).
The important relationships between nitrogen and phosphorus in
terms of algal nutrients are discussed in Chapter V.

A comparison of water quality characteristics of the Nine Mile
Point vicinity with mixed offshore conditions (Table IV-4) indicates
that, except for ammonia nitrogen values, the concentrations
of constituents in the Nine Mile Point vicinity closely parallel
the concentrations found in mixed offshore conditions. The concen-
tration of NH N in mixed offshore conditions is approximately
0.03 mg/1 (QLP, 1974) as compared to a mean of 0.2 mg/1 found
in the Nine Mile Point vicinity in 1975.

c. Biologicall Significant Water Qualit Parameters

Since a dynamic relationship exists between water chemistry and
aquatic biology, an analysis of certain chemical patterns in
the Nine Mile Point vicinity is essential to the understanding
of the biological patterns described in the following chapters.
Thirteen water quality parameters [dissolved oxygen (DO), total
solids (TS), total dissolved solids (TDS), total suspended solids
(TSS), chlorophyll a (CHLA), silicate (SiO ), nitrate-nitrogen
(N03N), ammonia-nitrogen (NH3N), sodium (Na), calcium (Ca), sul'fate
(S04), total phosphorus (TP), and orthophosphate (OP)] are discussed
in the following paragraphs. These parameters were selected
for analysis because of their particular relevancy to the various
biological communities, such as phytoplankton, zooplankton, benthos,
and nekton in the Nine Mile Point vicinity.
A time series plot of surface and bottom dissolved oxygen concentra-
tions, averaged over depth contour and transect, is shown in
Figure IV-7. DO concentrations were highest during the spring
and lowest during the summer months when ~ater temperatures and
biological activity were high. However, even the lowest mean
DO concentration, 7.1 mg/1 recorded in the bottom waters, is
well above the minimum EPA criteria for protection of aquaticlife (USEPA, 1973). With the decline of biological activity
and drop in temperature in the fall, the DO concentration increased.

I

The mean percent dissolved oxygen saturation in the Nine Mile
Point vicinity during 1975 was 108% in surface waters and 104%
in bottom waters, it never fell below 74% and was as high as
144% (Appendix IV-3).

Ammonia-nitrogen and nitrate-nitrogen are utilized by phytoplankton
populations as nutrients for growth. Figure IV-8 presents time

IV-7
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series plots of soluble NH3N and NO N. Concentrations of both
N03N and NH N declined from early spring to late spring/early
summer, possibly in relation to increased biological activity
in the late spring. Concentrations of N03N continued to decline
throughout the summer and gradually increased again in the fall.
Nitrate-nitrogen peaks in early spring and early fall generally
correspond to periods of mixing in the Nine Mile Point vicinity;
during these times nitrates in the water column are replenished
from bottom sediments and mixing with offshore lake water. Ammonia-
nitrogen exhibited substantially increased concentrations during
June and July, possibly due to waste excretion of an increased
zooplankton population (Chapter V).

'Phosphorus, particularly soluble orthophosphate, is also an impor-
tant phytoplankton nutrient. The mean total phosphorus and ortho-
phosphate concentrations for Nine Mile Point vicinity in 1975
were approximately 0.02 and 0.01 mg/1, respectively. There were
no discernible seasonal variations in the concentrations of either
TP or OP. The maximum concentrations for TP (0.44 and 0.13 mg/1),
and OP (0.20 and 0.06 mg/1) recorded for bottom samples at the
60-ft depth contour of NMPW and NMPE are not characteristic of
Nine Mile Point waters. These high values for TP and OP are
actually measuring the results of disturbances of the sediment
during sampling of the bottom waters; these also resulted in
uncharacteristically high TS, TSS and TUR values.

Two other water quality parameters, chlorophyll a and soluble
silicate, are also measurements of the extent of phytoplankton
activity (Figure IV-9). Chlorophyll a concentrations showed
three distinct peaks, in late April, June, and late July/early
August, the significance of which is discussed in Chapter V.
Soluble silicate however, is a measure of unincorporated silica
and its concentration peaks during 1975 roughly corresponded
to either a diatom dieoff or a release of silica from bottom
sediments during periods of mixing.

Seasonal variations in surface concentrations of three major
ion forms (Na, Ca, and S04) are graphed in Figure IV-10. Sodium
and calcium showed no distinct seasonal variation and fluctuated
about means of 17.2 and 41.7 mg/1, respectively. Compared with
Na and Ca values characteristic of mixed offshore conditions
(QLM, 1974), these means indicate that the near-shore waters
in the Nine Mile Point vicinity have higher concentrations of
Na and Ca than deeper waters. Sulfate concentrations show greater
variation than Na and Ca, probably due to its utilization as
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a nutrient, although its mean concentration of 29 mg/1 is approxi-
mately equal to concentrations which are characteristic of mixed
offshore conditions (QLM, 1974).

0
Figure IV-11 indicates the seasonal variations in concentrations
of total solids (TS), total dissolved solids (TDS), and total
suspended solids (TSS) measured in the Nine Mile Point vicinity
in 1975. TDS is a measure of dissolved salts and is calculated
by subtraction of measured TSS values from measured TS values.
TDS remained fairly stable during 1975, fluctuating around a
concentration of 210 mg/1. The maximum allowable concentration
under New York State standards is 200 mg/1 (New York, 1974),
even though mixed offshore concentrations are also approximately
200 mg/1 (QLM, 1974). TSS represents the non-filterable solids
in the water column. The high concentrations of suspended solids
occurring in spring (April) and fall (October) a'e probably caused
by the resuspension of sediments during wave mixing periods in
the Nine Mile Point vicinity. Increases in TSS in June, July
and August may be influenced by increasing algal activity during
these months (ILEWPB and ILO-SLRWPB, 1969). TS concentrations
include both the dissolved (filtrable residue) and suspended
(nonfiltrable residue), solids fractions.

'D. CONCLUSIONS

The major effect of the discharge of Nine Mile Point Nuclear Station
Unit 1 on water quality was in terms of heat addition to waters shore-
ward of the 60 ft depth contour. Thermal influences upon near-shore
stratification were most apparent at the 20 ft depth contour, were
minimal at the 60 ft depth contour, and were absent by the 100 ft
depth contour. Meteorological conditions influenced water temperatures
and other water quality characteristics in the Nine Mile Point vicinity.
Water quality parameters in the Nine Mile Point vicinity were also
affected by the Oswego River, with the river's effects being strongest
at the west transect (NMPW) and in near-shore waters, with diminishing
effects at the more eastern transects (NMPP/FITZ and NMPE) and at
greater depths., Such parameters as specific conductance, chlorides,
dissolved solids, pH, sodium, calcium, and sulfate are particularly
affected by the Oswego River flow.

Water quality in the Nine Mile Point vicinity met all New York State
standards except those'for pH and TDS. However, these violations
were not caused by the operation of the Nine Mile Point or FitzPatrick
power plants but were simply reflections of the gene'ral near-shore
water quality of Lake Ontario in the Nine Mile Point area.
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Such biologically important-,water quality parameters as DO, N03N,
OP, SiO , CHLA, and TSS show no trends indicative of power plant
impact and reflect the normal, naturally occurring biological processes
of near-shore waters of Lake Ontario in the Nine Mile Point vicinity..

0
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APPENDIX IV-1

STATISTICAL ANALYIS OF SPECIFIC CONDUCTANCE

NINE MILE POINT VICINITY — 1975

FOUR-WAY ANALYSIS OF VARIANCE

SOURCE DF SS

DATES
TRANSECTS
DEPTH CONTOURS
SAMPLE DEPTHS
DATE X TRANSECT
DATE X DEPTH

CONTOUR
DATE X SAMPLE

DEPTH
TRANSECT X DEPTH

CONTOUR

TRANSECT X SAMPLE
DEPTH

DEPTH CONTOUR X
SAMPLE DEPTH

ERROR

TOTAL

16
2
2
1

32

32

16

2

196

305

129557.56
5056.94
7513.90
469.42

17373.50

21514. 54

7690. 19

2044.98

894.85

456.31
51598.31

244170.50

30. 76 *
9.60 ~

14.27 *
1. 78
2.06 *

2.55 *

1.83 *

1. 94

1. 70

0. 87

* Significant at u = 0.05

STUDENT-NEWMAN-KEULS TEST — TRANSECTS (0 = 0.05)
Largest: NMPW NMPP/FITZ NMPE: Smallest

STUDENT-NEWMAN-KUELS TEST — DEPTH CONTOURS (x = 0.05)
Largest: 20 FT 40 FT 60 FT: Smallest

STUDENT-NEWMAN-KUELS TEST — DATES (a = 0.05)
22 31 23 7 12 18 23 5 20 4 12 10 25 7 23 5 11

Largest: MAY JUL APR OCT NOV JUN SEP MAY NOV DEC AUG SEP AUG JUL OCT JUN APR: Smallest



APPENDIX IV-2
SUMMARY OF MON2'RIY AND RIMON2'HLY IIATRR QUALITY
PARAHRTRRS A2'I'NF.,MI'LR POINT VICINI2'Y -- 2975*

ABRRRV. UNITS
NO. OF

SAHPLRS MAXI'HUH HIIITHUH HFAN
STANDARD

DF. VIA2'ION

AG
AL
AlK
AS'A

BF.

CA
CD
CIILA
Cli
CN
COI.
CO2
CR
CU
DO

FCOL

HCi

X
IIG
Htl
tlA
ili73lt
iitI
NO3N
OP
PR
PH
PIIL
SETR
SIO2
SOu
SPC
SURF
T
2'BOD
2'COD
2'COIi
TDS
2'KN
TP
TS
2'SS
2'UR
2'VS
V

HG/L
HCi/I.
MCi/Ii CACO3
HCi/ li
HCi/I
MCi/L
NGIL
HG/L
U-C(IL
HCi/li
NG/L
COIOVR UNITS
HCi/I,
IICi/Ii
HCi/L
IICi/L
NCi/li
C2'S/100 HL ~

NCi /I.
MC./I
MCi /I,
HCi/I
MG/I
iVCi/L
IIGIL N
HCi/Ti
HCr/L N
NCi/L P
MCi/I
VIIITS
HCi/li
HCi/L
MG/L
HCi/I,
U-IIHO/CH Ai'5~

MOIL
oC

MCi /L
NGIL
CTS/100 HL.
NCi/L
MCi/L N
NGIL P
HCi/Ti
HCi/li
FTU
NCi/I,
MOIL

ZN NCi/I,

"N ametor value was not

C.

36
36
36
36
36
36

342
36

314
36
36
36

314
342

36
340

36
36
36
32
36
36
36

342
341

36
342
342

36
342

36
3fi

342
342
342

3Ci

347.
342
342

36
36

342
342
342
342
342

36
36
36

<0. 002
1.660

106.000
<0.028
<0.500
oinn5

111.800
<0.020
21.200
59.000

0. OOQ

20. 000
3i 000
0 ~ 100
o. nso

14.700
0,200

76.000
0.470
o.nos
F 500

11.200
0.080

41 '00
0.900
o.nso
0. Si90
0. 2.00

< 0. 080
8.900
O.nsn
o.noo
3.300

74.000
uuo.noo

0.160
24.500

u.noo
48.000

121.nnn
297.000

s.ion
0 F 440

seu ~ noo
493 F 000
uoo.noo
101.000

<0.200
0 ~ 091

<0.002
<o.o7n
78.000
<0.028
<0.500
<n.oos
32.100
<0.020
0+000

2u.ono
0.000
s.ono
0.000

<0.100
<0.030

7.100
<0.200
o.ono

<0.020
<0.002
1.700
6 '90

<0.020
9.200
0 ~ ono

<0.050
0 ~ 010
o.noo

<0,080
7.600
0.000
0.000

<o. ino
22.nnn

259+000
0 ~ 001
n.eoo
o.ono
o.onn
0 ~ 000

179.ono
0.050
o.nno

181.000
1;nno
o.ono

34.000
«0.200
«n.nio

o. noo
<0.135
eu.nSS

o.noo
o.nno
o.nno

41i741
0.000
4.888

32 '28
0. 000
9.444
0.855
o.noo
o.nno

10. 5'72.
0, 000
5 '17

<0.077
0 F 000
2.313
7.843
0.000

17.179
0 '87
0 ~ 000
0.176
o.noS
o.nno
8 ~ 386
0.002
o.nno

<n,C6n
29.129

322.515
0 ~ 023

13.485
1.819

11 ~ 974
18.556

208 778
0.434
0.024

215i409
7i512
5.436

64.833
n.nno

<0 '17

0 ~ 000
0 ~ 294
6.446
O.nno
o.oon
0.000
5 934
o.noo
3.143
8 '90
0. 000

213
0.854
0. 000
0. 000
1. 54
0. 000

13 '79
0.121
'0. 000
0 ~ 476

068
0. 000
6. 113
0.130
0. 000
n.ius
0 ~ nco
0. 000
0. 220
o. noe
o. 000
O. 531
4 ~ 423

28.765
0.027
6 '47
0 '73
s.sns

25 '30
27, 586

0 '29
n. 026

32.400
31.016
24.699
14. 932
n. Onn
0 ~ 023

calculated and was recorded as 0 where >75 mple data were below detection limit.



APPENDIX IV-3

BIMONTHLY TEMPERATURE AND DISSOLVED OXYGEN
BY STATION AND SAMPLE DEPTH

NINE MILE POINT VICINITY — 1975

DATE SAMPLE
DEPTH TEMP C

20 FT
NMPW

I SATURATION TEMP - C DO

40 FT
X SATURATION DO

60 PT
X SATURATION

11 APR

3 APR

5 MAY

2 MAY

5 JUN

18 JUN

7 JUL

1 JUL

12 AUG

25 AUG

10 SEP

23 SEP

7 OCT

23 OCT

12 NOV

20 NOV

4 DEC

S

B
S

B

S

B

S

B

S

B

S

B

S
B

S

B

S

B

S

8
8
B

S

B

S

B

S

B

S

B

S

B

8
B

1.1
0.9
6.5
6.5
6.0
6.0

15.0
17. 0
12. 5
13.5
16.0
15. 5
23. 3
21. 9
23.0
22. 0
21.0
21. 5
21. 0
21. 0
17.0
16. 0
17.0
17. 0
15. 1

15. 0
13.7
11.5
10.5
10.5
10.5
10.0
6.0
5.5

13.0
13.7
11.8
12.6
12.4
9.2

13. 1

12. 9
11. 3
11. 6
9.9

10.7
9.3
9.6
9.0
8.2

11. 2
10.4
9.3
7.7
9.7

10. 3
9.5
9.5

10. 1

9.7
10. 1

10. 2
10. 2

10. 2
11. 0
11. 1

11. 8
11.8

92
96
97

103
99
74

128
133
107
112

99
107
107
109
103

93
124
118
103

86
100
103
98
98
99
95
97
94
92
92
99
98
94
94

1.1
1.0
6.0
6.5
6.0
6.0

15.0
10.0
13.5
13.5
16.0
15. 0
23. 9
21.8
23.0
22.0
21.0
21.0
21.0
21.0
17.5
16. 5
16.0
16.0
15.6
14.9
13.7
9.0

10.5
10.5
10.0
10.0
6.0
5.5

13. 1

13. 5
12.5
11.8
12. 8
12. 7
12.0
12.4
11.2
11.3
10.5
11.3
9.6
9.2
9.1
7.7
9.6
9.0
8.8
7.7
9.2
9.8
9.4
8.8
9.8
9.6

10. 1

10. 1

10. 3
10.2
10.5
10.8
11. 5
11.5

92
95

100
97

102
102
118
110
108
109
105ill
113
105
105

88
107
100

98
86
97

101
94
88
98
94
97
87
93
92
93
96
92
92

1.0
0.9
6.0
6.0
5.5
6.0

15.0
6.0

14.0
12.5
16.0
14.5
24.0
13.6
23.0
21. 0
21. 5
21. 0
21.0
20.5
18.0
16. 0
16.0
'6 0
15. 8
13 '
13.5
8.0

10. 5

10. 5
10.3
10.0
6.5
6.0

13. 5
13. 2
12.4
11.8
12.4
12.6
14.7
12.1
12. 2
11. 5
11.4
9.8

10. 0
9.9
8.9
7.6
9.3
9.2
8.8
7.1
9.7

10. 2

9.5
. 9.5
10. 1

9.3
10. 1

10. 1

10. 2
10. 2
10. 6
10. 6

1 l. 6
NA

95
93
99
94
99

101
~ 144

97
117
108
114

96
118

95
102

84
106
102

98
79

100
102

95
95

101
88
97
85
92
92
94
94

.95



APPENDIX IV-3
(Continued)

BIMONTHLY TEMPERATURE AND DISSOLVED OXYGEN

DATE SAMPLE
DEPTH TEMP C

20 FT
SATURATION

NMPP/FITZ

TEMP C

40 FT
mg 1 SATURATION TEHP C

0 FT
SATURATION

11 APR

23 APR

5 MAY

22 MAY

5 JUN

18 JUN

7 JUL

31 JUL

12 AUG

25 AUG

10 SEP

23 SEP

7 OCT

23 OCT

12 NOV

0 NOV

4 DEC

1.3
2.9
6.0
6.0
6.0
6.0

16.0
12.0
14.0
13.5
18.0
16.0
24.2
21.9
24,5
22.0
23,0
21.0
22.5
21.0
19.0
17.0
17. 0
17.0
16. 0
15.0
13.5
11.5
11.0
11.0
10.0
10.0
7.0
6.5

13.8
14. 1

12.1
12.2
12.3
10.1
12.5
12.9

" 11.8
11.8
10.0
11.2
9.4

10.0
9.3
7.9
9.4

10.2
8.7
8.3
9.7
9.2
9.1
9.3

10.1
9.6

10.1
9.1

10. 1

10.6
10.5
10.6
11.4
11.6

97
104

97
98
98
8l

125
119
113
113
105
112ill
114
111

90
108
113
100
92

103
95
94
96

101
94
97
84
91
95
93
94
93
95

1.4
1.9
6.0
6.0
6.0
5.5

14.0
17.0
14.0
13.0
18.0
17.5
23.7
22.2
24.0
22.0
22.0
20.0
22.5
21.5
18.0
16.0
16,0
16.0
16.0
15.0
13.5
9.0

11.0
11.0
10.5
10.0
6.0
7.0

14.1
13.4
12.7
12.2
12.5
12.5
12.8
12.7
11.9
11.9
9.3

10.5
9.5
9.6
9.3
7.4
9.3
9.3
8,7
8,4
9.6
9.7
9.2
NA
9.8
9.7

10.4
10.0
10.6
10.0
10.7
10.6
11.4
11.4

99
97

102
98

100
100
123
131
114
112

98ill
112
109
109
84

106
101
100

95
101

97
92

98
95

100
86
95
90
96
94
91
93

1.3
1.8
7.0
6.5
6.0
5.5

15.0
12.0
13.0
15.0
17.0
16.0
23. 6
9.3

24.0
22.0
21.5
19.5
22.0
20.5
18.0
16.5
17.0
17 '
15.0
14,5
13.5
8.0

11.0
11.0
10.0
10.0
7.0
6.5

14.2
13.1
12.4
11. 6
12.

6'2.

5
13.3
11.7
11.1
11.6
10.6
10.2
9.3 .

10.4
9.3
7.1
9.1
8.7
7.3
8.6
9.8
9.2
9.2
9.2

10.1
9.6
9.9
9.8

10,3
10.1
10.6
10.5
11.5
11 '

100
95

102
95

101
100
130
108
105
114
109
102
109
90

109
81

103
95
83
96

103
95
95
95
99
94
95
82
93
91
94
93
94
93



APPENDIX IV-3
(Continued)

BIMONTHLY TEMPERATURE AND DISSOLVED OXYGEN

DATE SAMPLE
DEPTH EMP C DO

20 PT
SATURATION

NMPE

TEMP C SATURATION DO

0 FT
SATURATION

11 APR

23 APR

5 MAY

22 MAY

5 JUN

18 JUN

7 JUL

31 JUL

12 AUG

25 AUG

10 SEP

23 SEP

7 OCT

23 OCT

12 NOV

20 NOV

4 DEC

S ~ Surface
B ~ Bottom

NA ~ Not available- ~ Not applicable

1.1
1.3
6.0
6.0
7.0
7.0

14.0
14.0
15.0
12.5
17.0
16.0
21.9
21.0
24.0
22.5
21.5
21.5
20.5
20.5
17.5
17.0
17.0
17.0
14.5
13.9
13.5
13.2
10.5
10.5
10.0
10.0
5.0
5.0

13. 5
12. 6
12. 5

12.1
12.4
12.1
13.5
11.9
11.3
12.3
11.1
10.4
9.6
9.5
8.7
7.4
9.6
9.9
9.2
8.3
9 '
9.4
9.1
9.3
9.8
9.8.
9.9

10.0
10.8

, 10.3
10.6
10.5
11.9
12.1

95
89

100
97

102
99

130
114
111
116
114
104
109
106
102
85

109
113
102
92
99
97
94-
96
96
94
95
94

. 97
93
94
93
93
95

1.1
1.3
6.0
6.0
6.0
6.0

14.0
14.0
14.0
12.5
16.5
14.5
22.2
18. 2
23.5
22.0
21.5
21.0
20.5
20.5
17.5
17.0
16.0
16.0
14.9
15.0
13.5
13.2
10.5
10.5
10.0
10.5
6.5
7.0

13 '
13.0
12. 6
12.2
12.5
12.9
14.3
12. 9
11.1
11.7
11.4
10. 1

9.3
9.6
9.1
8.0
9.8
9.1
8.8
8.0
9.6
9.4
9.2.
9.3

10.1
' 9.6

10.0
9.5

10.2
10.2
10.7
10.1
11. 2
11.4

94
92

101
98

100
103
138
124
107
110
118
99

106
101
107

91ill
101

98
89

101
97
92
93
99
94
96
90
92
92
95
91
92
93

0.8
. 1.2.

5.0
5.0
5.5
5.5

15.0
9.0

13.0
12.0
16.5
12.0
22.7
10.8
23. 5
22. 0
21. 0
20. 0
20.5
20.5
18.0
17.5
16.0
16.0
15.0
14.5
13.5
7.0

10.5
10.5
10.0
10.0
6.0
6.0

12.6
14.0
13.0
12.4
12. 6
12.6
13.0
11.8
11.4
11.5
11.3
9.7
9.2
9.9
9.4
8.3
9.5
9.2
8.0
7.3
9.7

~ 9.3
9.5
9.2
.9.9
9.9
9.6

10.3
10.1
10.3
10.6
10.4
11.3
11.3

89
99

102
97

101
101
127
102
108
106
116
90

106
~ 89
111
94

106
.100

89
81

102
98
95
92
97
97
92
84
91
93
94
92
90
90



APPENDZX LV-4

SURFACE PATER QVAI;ITY PARAPIFTERS AT
NePV TRAN"ECT aY DEPTa CONTOUR

NINE NILE POINT VICINITY - 1975

SAMPLE
DATE DEPT'0FT TFEfPERATURE( o C )

4OFT 6nFT
lOOFT'1APR

23A PR
5HA Y

22NA Y
5JUN

18 JUN
7JUL

31 JVL
12A VC
25AUCr
10SEP
23SEP

7OCT
23 OCT
12NOV
20NOV

4DEC

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

ioi
6 '
6 ~ 0

15 '
13 '
16 '
23 '
23 ~ 0
21 0
21 0
17 ~ 0
17 ~ 0
15 F 1
13 '
10 '
10 '

6 ~ 0

1 ~

6 ~ 0
6'0

15 ~ 0
13 '
16 '
23 ~ 9
23 ~ 0
21 ~ 0
21 ~ 0
17 ~ 5
16 '
15 '
13 '
10 '
10 ~ 0

6 ~ 0

1 ~ 0
6 ~ 0
5 5

15. 0
14 ~ 0
16 '
24 '
23 ~ 0
21 ~ 5
21 ~ 0
18 ~ 0
16 ~ 0
15.8
13 ~ 5
10 ~ 5
10 ~ 2

6.5

0.9
3 5
6.4
NA
NA
NA

24. 2
NA

22.[
NA
NAe

15.8.
NAd
NA

10. 3
NA
.6. 8

NA ~ not available
19 JUN 24.2

b24 AUG 21.8

ll SEP 16.9

6 OCT 14



APPENDZX ZV-4 (continued)

BOTTOH VATFR, PVATITY PARAIIFTFRS AT
NHPV TRANSFCT BY 'DFPTH CONTOUR

NINE ICICLE POINT VICIIU'TY - 1975

SAHPl.F.
DATE DEPTH 20FT

TFHPFRATVRF. ( o C)
40FT 60FT 'lOOFT

11A PR
23APR

5HA Y
22HA Y

5JUN
18 JI)N

7JUL
31 JUTi
12AVO
25AVCr
10SEP
23SF P

7OCT
23 OCT
12NOV
20NOV

4DEC

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

0 9
6 '

~ 6 ~ 0
17 ~ 0
13. 5
15 ~ 5
21 ~ 9
22 ~ 0
21~5
21 0
16 ~ 0
17 ~ 0
15 ~ 0
11 5
10. 5
10 ~ 0

5 '

1.n
6 ~ 5
6 ~ 0

10 ~ 0
13. 0
15 0
21 ~ 8
22. 0
21 ~ 0
21 an
16 '
16 ~ 0
14 '
9.n

10 ~ 5
10 ~ 0

5.5

0 ~ 9
6 ~ 0
6 ~ 0
6 ~ 0

12. 5
14.5
13 '
21 0
21. 0
20. 5
16 ~ 0
16 ~ 0
13. 0

8 ~
0'0

5
10 ~ 0

6.0

0.9
4.1
4.6

NA
NA
NA

7.6
NA

8.0
NAb
NAc

15. 8
NAd
NA

10. 3
l)MA
6.1

NA = not available
19 DUN

8.7'24

AUG 16.6

11 SEP 16.0

6 OCT 15. 80



APPEHDZX LV.- 4 (continued)
SURFACE VATER QVAIITY PARAHETERS AT
NttPPIFITZ TRAttSECT BY DEPTF. COttTOUR

NI'PE NIIE POINT VIClttlTY " 1975

SAMPLE
DATE DEPTH 20FT 25FT

TEHPERATURE( 4C )
40FT 45FT 60FT

I
lOOFT

11APR
15APR
23APR

5HAY
12 HAY
22NtAY

3 JUN
5JUN

18 JUN
7JUL

10JV~i
31J'UL
11A VG
12A UG
25A VG
10SEP
11SEP
23SEP

70CT
90CT

230CT
6NOV

12NOV
20NOV

2DF.C
4DEC

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

1 '0
6 ~ 00
6 ~ 00

16 ~ 00

14 F 00
18 F 00
24 '0
24 '0
23 F 00
22 F 50
19, ~ 00

17 ~ 00
16 ~ 00

13 '0
11 F 00
10 F 00

F 00

2+30

15 ~ 50

16 ~ 10

24 '0
23 ~ 00

17 ~ 00

13+40

13 ~ 00

6 ~ 00

1 '0
6 ~ 00
6 ~ 00

14 ~ 00

14 F 00
18 F 00
23+70

24+00

22 ~ 00
22 ~ 50
18 ~ 00

16 ~ 00 .

16 ~ 00

13 F 50

11 ~ 00
10 ~ 50

F 00

2 ~ 30

13ofO

15 ~ 50

24 ~ 50

23 ~ 00

17 '0
14 ~ 00

13 ~ 00

F 00

1 ~ 30

7 ~ 00
6 ~ 00

15 F 00

15 00
17.00
23 '0
24 ~ 00

21 ~ 50
22 ~ 00
18 F 00

17 ~ 00
15 F00

I

13 F 50

11 ~ 00
10 F 00

7 ~ 00

1.2
0.9
6.3
6.4

12.4
NA

14.6.
NA
NA+

23. 4
NA
NA
NA

22.0

NA
NA
NA

13. 1
10. 5

NA
NA

6.9 .

HA ~ not available
'19 JUN 16.4'

24 AUG 21.6



APPENDLX LV- 4 (conti nued)

BOTTOH VATFR PVALITY PARAHE2'FRS AT
IIIZPP/FI TZ TRAIISFCT BY DFP2'R CO.V2'OUR

t

NIIIE Hl LF. POIIIT VICIIIITY - 1975
h

SAHPLE
DATF. DEPT'0F2'5FT TEHPERATVRE( oC)

40FT 45FT 60' OOFT

11APR
15APR
23APR

SHIAY
12HAY
22HA Y

3 JVII
5 JUII

18JUÃ
7JUI

10JVL
31JM
11AUG
12 AVCr

25AUCi
10SEP
11SEP
23SF.P

70CT
90C2'30CT

.

6IIOV
12lIOV
20IIOV

2DFC
4DEC

8 2 ~ 90
8
8 6 ~ 00
8 6e00
8
8 12 00
8
8 13 ~ 50
8 16 ~ 00
8 21 '0
8
8 . 22 00
8
8 21 ~ 00
8 21+ 00
8 17 F 00
8
8 17.00
8 15 F 00
8
8 11 ~ 50
8
8 11 ~ 00
8 10 ~ 00
8
8 6. 50

2 '0
10 ~ 80

12 ~ 60

23 ~ 00

21+ 00

16 ~ 00

13 '0
12e00

6 ~ 50

io 90

6 ~ 00
5 ~ 50

17. 00

13 ~ 00
17 '0
22 ~ 20

22. 00

20 ~ 00
21'0
16 ~ 00

16 F 00
15 F 00

F 00

11.00
10. 00

7 ~ 00

3 50

7 '0
12 '0

22.00

19 F 00

17 ~ 00

12.00

12.00

5,50

1 ~ 80

6 F 50
5,50

12,'00

12.50
16 F 00

9 '0
22. 00

19.50
20 F 50
16.50

17 ~ 00
14. 50

8 F 00

iio 00
10 ~ 00

.6.50

1.7
1.6
4.8
5.3
6.7

NA
6.4

NA
NA

8.8
NA
NA
NA

7.4
NAb
NA

16. 0
15.8

NA'A

NA
11. 2
10. 3

NA
NA

6.2

NIL ~ not available

19 JUN 7 7o

24 AUG 20.7o

6 OCT 13.5o



APPENDZX ZV- 4 (conti nued)

SURFACE VATER PUALZTY PARAMFTERS AT
RMPE TRAIISFCT BY DEPTH COIITOUR

ÃZIIE Ml'LE POZIIT.VZCZIIZTY - 1975

SAMPLE
DATF, DFPT H 20FT

TENPERATVRE( oC )
40FT 60FT

20022'1APR

23APR
5MA Y

22hfAY
5 JVhI

18 JUII
7JVL

31JVL
12AUG
25AUG
10SEP
23SEP

7OCT
23OCT
12ÃOV
20hIOV

4DEC

S
S
S'

S
S
S
S'

S
S
S
S
S
S
S
S

1 ~ 1
6 ~ 0
7 '

14 ~ 0
15 ~ 0
17 ~ 0
21 ~ 9
24 ~ 0
21 '
20 '
17 ~ 5
17 ~ 0
14 '
13 ~ 5
10 ~ 5
10 ~ 0
'

~ 0

1 ~

6 ~ 0
6 ~ 0

14 ~ 0
14 ~ 0
16 ~ 5
22 2
23 5
21 ~ 5
20 ~ 5
17 ~ 5
16 '
14 9
13.5
10 ~ 5
10 ~ 0

6 ~ 5

0 ~ 8
5 ~ 0
5.5

15. 0
13 ~ 0
16.5
22 7
23 ~ 5
21 0
20 ~ 5
18 ~ 0
16 ~ 0
15 '
13 ~ 5
10 ~ 5
10 ~ 0

6 ~ 0

Oi8
5.5
5.0

NA
NA
NA

22.6
NA

21. 8
NAb
NAC

15. 6
NAd
NA

10.5
NA

6.8

NA ~ not available
+19 JUN 16.4o

b24 AUG 22.1

ll SEP 17.2~
d

6 OCT 14.5O



APPENDZX IV-4 (continued)

BOTTOM VATER QVAI'llTY PARAlfFTFRS AT
NIZPE TRANSFCT BY. DEPTH CONTOUR

NZNE Nl'LE POI'IIT VlCZNlTY - 1975.

SAHP1 E
DATE DE PTH. 20FT

TEMPERA URE( oC)
40FT 60FT lOOFT

11APR
23APR

51'
22I/AY

5 JUN
18 JUN

7JVI
31JUL
12AUG
25AUG
10SEP
23SFP

70CT
23 OCT
12NOV
20NOV

4DEC

B
B
B
B
B
B
B
B
B
B
B

~ B
B
B
B
B
B

1 ~ 3
6.0
7 ~ 0

14 ~ 0
12 ~ 5
16 ~ 0
21 ~ 0
22 5
21 5
20 5
17 0
17.0
13 F 9
13 2
10 5
10 ~ 0

5 ~ 0

3
6.0
6 ~ 0

14 ~ 0
12 5
14 '
18 2
22 ~ 0
21 0
20 5
17 ~ 0
16.n
15.0
13 '
10 '
10 5

7 ~ 0

1 ~ 2
5 ~ 0
5 ~ 5
9 '

12 0
12 ~ 0
10. 8
22 ~ 0
20 ~ 0
20 5
17 ~ 5
16. 0
14 ~ 5

7 ~ 0
10 ~ 5
10 ~ 0

6 ~ 0

0.9
4.6
5.0

NA .
NA
NA

8.2
NA

6.0
NAb
NAc

15. 0
NX"
NA.

10.5
«PA
6.9

NA = not available

19 JUN 7.60

24 AUG 19.80

ll SEP 15.0~

d 6 OCT 14.0



ItPPZEDIX ZV-5

.".!I)7PAI.P. l'.r tnt.")6-:7, '.I)! nt,p.r.,r"~ PAPA:t.". ~07 g-
II))P!I "RA!I,".).r~ ltd'PP~'.".ii rt))t.-.,nit7"---"

It)ritr..tlrP ~7l"" v,"."l)y": - <~75

2APx' h P ii r!Ir,A D

r,npg ? AF.".

ii'C)3)i
«AP". GAP ?np."

I,7!37
4 0pp 6))pg

11A P'!
23APR

5 )AZ
'')I!AX

Sat Jit
foetUII

7)tUr)
31 JUi)
12A%7
<GA'tr;

700„-
2 30C1'

..IIOV
20 !ICIV

«nest'.

5 ~ 2
').0
1 ~ '9

3.0
0 ~ 7
Oi2
1.5

fo.n
12. 3
10 ~ 9

2 ~ 2
4.1
4 '
O.n
F 4
3.3
an

4, f)

5.7
1 ~ oi

2.4
9.0
7.6
? ~ 0
0 '

10 ~ 6
5,5
4 ~ G

3 ~ ri
3.5
3 0
« ~ «
3 ~ 0
2 ~ 5

3 ~ C)-
C) ~ 6
2.

9'.0

fn.i
0.7
2 '
5.7
Ci. Ci

c.nt')
2 ~ 7
4 ~ 4

«.6
4 ~ 1

1.4
'2

~ 7

».5
F 1
2 '
2.4
9 '
0.'2
1,0i
3.3
9 ~ 0
7 '
4 ~ 1
3.5
4.1
3 ~ ii
S ~ 3
2.7
2 ~ 7

0 ~ GA
n. 39
0.25
0 '5
n 21
0 ~ f«
n. 02
n.o«
n.- o«
0 ~ 0?
0 ~ 0?
n.no
0 ~ f5
0 ~ f 1

n.ns
n. 1 0
0.20

n. r,2
0,3G
0 AD «5

Ai09
0 '0
0 ~ 13'

~ 17
O.in
0.04
n.. A3
n. n?
n.AG
0,1»
0.10
0,13
n. 1 0
0 '9

0.61
0 ~ 23
O. 36
0 ~ 1')
0. 2n'

~ 13
0 ~ 07
0 ~ 04
A. n»
0 ~ A?
0 ~ 0:)
A.n7
0.13
0 ~

A ~ 12
O.fo.
0.1G

)),r) 1
0.33
n.36
n. 14
n.20
0 ~ 1:)
n. hq
0 ~ f) fj
0 ~ h«
n. n2
A ~ h2
n. nv
n ~ 1»
0 ~ iA
n. 1 n
n. 10
n.fe

n. Sn
n.«n
0.10
n.20
0 fn
h. 3n
n. So
0 ~ 20
A.fn
n.2n
0 10
0 ~ 10

'). 10
n. 30
h. AO
n. 20

h, 50
n. Sn
0 ~ 10
0 ~ 10
O.fo
n,3o
A. 50

.n.fn
n. 1n
0 ~ 1 h
n. 10
0,20
n.fn
A ~ ?A
n. 2n
0 ~ 10
A. 20

n. 40
0. «0
0,20
o,fn
0. 1 0
n. »0
0 ~ SA
n. 10
0,20
0 fh
n.fo
0. 20
0 ~ 1 ')
0.2n
o.? 0
0.1')
0 ~ ?1

0 ~ »7
n. »3
0 ~ 1 3
n

~ 13
n. 1 o
!). 33
0 ~ sn
0.13
n.f3
n. 13
0, fn

o "7
0 ~ 1 l
h ~ 17

A )
A.fn
0 ~ ?0



APPENDIX TV-5 (co(>f:fnued J

P r)f P g ff>( >f 7 // ( tl P >1 J P J P I P ~ ~ 1 t pt

.t '

f>iP

'mr Z t) tt1
;t rn.'p

(tte ('o~" rn lf>(tlat ~

~ ~ r

~.(lan f Oar ~'t
I'rt ~'tat

l(np~ r.A.)'1t

l ttr
~ Pg' ~ ~

d..r't'

~ (
* C

~ !r

1 '

. ~ t ~ ~

g p rt ~

( br p
'7V

2(:
(( t IP

o. ')1
0 ~ On.
n. tq(>

!>. no
0 ~ 0')
0 ~ no
0. nn
n. no
0 ~ O.I'>. Oo
n. on
O. <l'1

, 0.01.
,1 ~ f)1
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APPENVIJC YV-6
Bi)ID)IT)IDY IIATHR quArZTY PARAMFTRRS AT

NEPH -2OFT STA2'YON~

NTNF. I/1'LF. PDINT VYCYNITY - 1975

SAIIPI.F.
DATF. DRPT. PH~ SPC TSS N03N TP SJD2 Sou CA CHLA<

22/IAY

18<~UN

12AV//

12)ID Y

S 8. 80
// 8 ~ 80
X 8. 80
S 8 '0
R 8 '0
X 8 ~ 65
S 8 70
B 8 ~ 60
X 8.65
S 8 '0
B 8 ~ 20
X 8+ 20

429 'o
408,00
418 '0
336 F 00
327 'n
331. 50
355 F 00
339,00
347 F 00
336 F 00
337 F 00
336, 50

3.00
3+00
3 ~ on
4.00
4.00
4.00
3.00
F 00
3.00
F 00
s.nn
4.50

n.1s
0. 14
0 15
0. 14
0.15
0 ~ 15
n.ou
0.04
0.04
n. 05
0.07
0 F 06

0 ~ 03
0 ~ 03
0.03 *

0. 02
0. 02
0. 02
0.02 '

~ 03
0 ~ 03
0 ~ 02.
0.02
0.02

'. 6n
o.un
n.so
3.30
o.»n.
1 '5
0.00
Oooo
0.00
0 40
0. 40
0 ~ 40

33 ~ 00
31 ~ 00
32 F 00
29 F 00
27 00
28.00
32 00
33 F 00
32 F 50
31 F 00
32 00
31 F 50

44 '0
46ouo
45 '0
51 '0
44, 90
48.25
41 20
41 '0
41 '5
40 F 50
44.20
»2.35

3 ~ 00
11 '0

7.35
8 ~ 20
9 '0
8 '0

12 ~ 30
9.60

10 '5
7.40
4 '0
6 ~ 15

BIIIONTHDY HATFR /IUAEYTY PARAH~ETRRS AT
If)/PI/ -40FT .STATZOII

NYNF. /IIIE POYNT VICI]IITY - 1975

SA//PLF,
DATR DFPT. PH SPC TSS N03N TP SI02 iS04 CA CREA ~

220A Y

18 I/UN

12A UCi

1 2NOY

B
X
S
B
X
S
D
X
S
B
X

8 ~ 90
8. 50
8.70
8 '0
8,00
8 ~ 30
8 '0
8,60
8. 65
8. 20
8 ~ 30
8. 25

406 F 00
427.00
416.50
333.00
327 F 00
330.00
333 F 00
364 F 00
348.50
318.00
318.no
318 'o

3. 00
4.00
3.50
u.on
s.nn
4 '0
F 00
3 'n
2 'o
7.nn
u.ao
F 50

0.09
0.27
0.18
0.13
0 ~ 14
0.14
0 F 04
n.nu
n.nu
0.13
0 '2
0.13

n. 03
0 03
0 03
0. 01
0. 01
0 ~ 01
0 ~ 02
0 ~ 02
0 ~ 02
0 02
0,02
0 ~

02'.un

0.40
o.un
o.un
0 ~ un
0 '0
o.on
n.on
o.on
o.un
n.6n
n.sn

30,00
26.00
28.00
27.00
25 F 00
26,00
31 F 00
33,00
32 F 00
30,00
30.00
30 F 00

47 ~ 20
39 ~ 20
43 '04'0
42 '0
ui 60
39 '0
41 '0
40 '5
39. 50
38,40
38 '5

2 ~ 40
4 ~ 10
3. 25 -.

7. 60
9 ~ 60
8. 60

10. 60
8. 20
9 ~ 40
4 ~ 40
4. 10
4 ~ 25



APPEND IV-6 (continued)

BIMONTHLY IIATFR OUALI'TY PARAMFTFRS AT
Nt(P)I -60Pr STATION

NIHR MILR POINT VICINITY - 19/5

SAI(PLR
DATF. nF >T. PR

b c
.,PC. TSS HO3N SJ02 snu CA

22MAY

18i(UH

1 2 AUO

12!IOV

B
X
n
El

B
X
S
B
X
S
B
X

8. 90
8. 20,
8. 55
8.70
8 '0
8. 70
8. Gn
8.60
8 '0
8.30
8 30
8 ~ 30

325.00
309.00
317.00
315.00
302 F 00
308 50
296 F 00
312.00
304.00
318.00
318 F 00
318 F 00

2 arm
1.on
1 '0
4.00

~ 275.00
139;50

2.00
2 00
2 ~ 00
u.no
6.00
s.on

0. 19
n. 38
0 ~ 29
0.13
0.12
0.13
0. 04
0.04
0.04
0.12
0 ~ 13
0 ~ 13

0 ~ 02
0.02
0 ~ 02
0 ~ 01
0 F 05
0.03
0.02

'.02

0.02
0.01
0.02
0 ~ 02

o. un
'o. Gn
o. sn
0 ~ un
o.un
o.un
0,00
o.1n
0 F 05
0 ~ 60
0 ~ 70
0 ~ 65

32 ~ no
23.00
27.50
29 F 00
29 F 00
29 F 00
32 arm
32 arm
32 00
31 00
33 'o
32 F 00

39. 80
38 ~ 90
39 '5
ue.1n
38 ~ 20
42 F 15
36.10
39 '0
38.00
39 ~ 90
38 ~ 30
39 ~ 10

i. 80
1 ~ 90
1 ~ 85
8 ~ 70

21. 20
14 ~ 95

6 ~ 60
7 ~ 60
7 10
4 10
2 ~ 70
3 ~ 40

BIMOHTHL)'IATFR Q(IALITY PARAMF2'RRS
A2'IMPP/PIT?,-2nP2'TArION

'INF

MILR POINT VICINI2'Y - 1975

SAt(PLF,
nnrR nFpr. PII SPC 2'SS NOBN 2'P SI02 Snu CA

d
CI(LA

22MAY

18 c((t N

12A((O

12 IIOV

B
X
S
B
X
S
B
X
S
B
X

8. 90
8. 80
8 '5
8. 70
8. Gn
8. 65
8. 60
8 ~ 70
8. 65
8. 30
8. 20
8. 25

375,00
382 F 00
378.50
339 F 00
335 F 00
337 F 00
322 F 00
322.00
322 F 00
324 F 00
343 arm
333 F 50

F 00
2 '0
2 'n
4 F 00
4 '0
4.00
2 '0
2.nn
F 00
s.nn
7.nn
6.00

0.18
0.31
0.25
n.1e
0 ~ 16
0.16
0.04
0.04
0.04
0+16
0.18
0.17

0 04
0. 02
0 ~ 03
0. 02
0 ~ 01
0. 02
0 02
0 02
0 ~ 02
0. 02
0 03
0. 03

0 ~ 40
o.un
o.un
1 '0
1 '0
1.60
o.on
o.on
0 F 00
0 ~ 80
o.an
0 F 80

30 ~ 00
30 F 00
30 '0
28 F 00
27 no
27 50
33 F 00
32 F 00
32 '0
31.00
31 no
31.00

44 '0
50 30
47 '5
41 '0
42 ~ 80
42. 05
37. 80
37. 70
37 '5
34 '0,
44 F 80
39.55

6. 60
9 '0
7 '5
7.60
8 '0
7 ~ 90
G ~ 00
6 ~ 80
6. 40
3 ~ 50
3 ~ 30
3 '0



APPENDIX IV-6 (conti nued).

BII(ON2((IY VATFR QVAIITY PARAMF2'FRS AT
N!(PP/FI ~ 2 -40P2'TATION

t(INr. '(ILF. PDINT vICINITY - 1975

SA)(PI.R
DATE DRPT. Pl( b SPC 2'Su NO3N SI02 S04 CA CHIA

22.'!A7

1 ei(VN

12A!(O

12(IOV

B
X
S
R
X
rt

B

B
7

8,90
8. 70
8 ~ 80
8.70
8 60
8. 65
8 ~ 7h
8.60
8.65
8.20
8. 20
8.20

381+00
312.00
346.50
337 ~ 00
332 F 00
334. 50
312.00
312 F 00

-312 F 00
3se.nn
353,00
354.50

2. 00
1.00
1.50
4 F 00
u.on
u.nn
2 nn
3o 00
2 50
6,00

13, 00
9 ~ 50

0. 22
0. 11
0 '7
0 ~ 13
n.iu
n. 1u
0 '3
0 ~ 04
o.nu
0.15
0.15
n.is

0. 02
0.02
0 ~ 0'2

0.02
0.03

'0.03
0. 02
0.02
0.02
0 02
0.02
0.02

0.40
o.un
o.un
1 ln
0 '0
i.on
n.on
n.on
o.nn
n.9n
0.90
0 ~ 90

29.00
25 F 00
27 F 00
31,00
28 F 00
29 '0
33.00
33.00
33.00
33 00
32.00
32.50

48 '0
38 '0
43.80
41 '0
44 '0
43 '0
40 F 50
37.50
39.00
us.un
40.00
42.70

4 ~ 30
F 00
5 ~ 15
6,30
7 '0
6 '5
7 ~ 10
6,30
6,70

11. 50
3. 30
7,40

BJMONTHIY ((ATFR (((IAI,ITY PARAMRTI(RS
A2'.

Nt(PP/PJT7. -60PT" STATION ~

NINr. Mrrr ~OINT VICI'NITY - 197s

SAMPIR
DA2'F. DPPT. PH( SPC c TSS NO3(t 2'P S?02 Sou CA CHIAd

22t!AY

18 JU(t

12AUO

12NOV

S
R
X

B
X
S
B
X
S
B
X

8 ~ 90
8. 40
8. 65
8. 10
a. en
8 ~ 35.
8. 60
8. 30
8. 45
8. 20
8 ~ 20
8. 20

383 F 00
309 F 00
3ue.nn
330 F 00
321+00
325 '0
291.00
307.00
299.00
349 F 00
345 F 00
347.00

F 00
F 00
1 '0
3.no

io.nn
e.sn
F 00
2.00
F 00
u.on
F 00
4 F 50

0 ~ 05
0 '1
0.18
0. 14
0.14
0 ~ 14
0.04
n.oe
0.05
0.14
0.09
0.12

0,03
0. 03
0 ~ 03
0 F 01
0 ~ 02
0 ~ 02
0 ~ 02
0 '2
0.02
0 '2
0 ~ 03
0 ~ 03

0. 40
0,40
o.un
0 ~ 40
o. un
o. un
o.on
o. in
0 ~ 05
o.en
0.40
0 F 50

29 F 00
22 F 00
25.50

'29, 00
28.no
28 F 50
34 F 00
33 F 00
33 F 50
32 F 00
31 'o
31.50

43 ~ 90
40 ~ 30

.42 10
40 '0
40 '04'5
38. 00
39. 60
38 ~ 80
41.40
43.60
42 50

4 ~ 90
3 ~ 00
3 ~ 95

10 ~ 60
F 40
F 00
6 F 00
3 '0
4 '0
3 ~ 80
8 ~ 50
6 15



APPENDIX IV-6 (cont.inued)

B)'IIONTHLY ftATFR OUALI?'Y PARA)IFTFRS AT
tt'lPR -20FT STATION

NIIIF. ÃILR POIN1'ICINITY - 1975

SA I(PLR
t)A TF. OF.PT. PH SPC TSS N03N TP Sj02 Sou OA

d
CPLA

22!-lAv

18crUN

17 AUCi

a 2t!OV

~i
B
X

B
X

B
X
S

X

8 80
8.8n
8.80
8.70
8.30
e.sn
8.00
8 '0
8.75
8.20
8.30
8,25

387 F 00
3fi7 ~ 00
377.00
315 00
310.00
312.50
307.00
3n2.no
304 r50

3r!8.00
343.00
355.50

2,00
2,00
2.00
3.00

18.00
10 '0
2.00
2.00
F 00
u.nn
s.nn
u.sn

n.as
0.23
n.19
Oi13
0.18
oi16
n.n9
0.05
0,07
n.19
0.23
n.21

0.03
0 '3
0 '3
0.02
0.02
0 '2
0.02
0.02
0.02
0.03
0 '2
0.03

o.r,n
0.20
0.40
a.an
3 '0
2 '0
0.20
o.on
o.an
n. 80
0. 80
o.8n

31ino
31 F 00
31,00
28 F 00
28.00
28 F 00
31ino
33,00
32 F 00
32 F 00
32 F 00
32.00

46.90
48.40
47.65
40; 30
48 ~ 10
44. 20
32.1n
34.50
33. 30
46. 20
us. sn
45.85

4 ~ 90
9 60
7 ~ 25

11 '0
9. 80

10 ~ 50
5 20
5.20
5 '0
3.50
3,00
3. 25

B?IIONTHLY VATFR QUALITY PARAHFTFRS AT
NIIPR -»OFT STATION

ttrttF. MrLF. POJIIT VIl'INITY - 1975

SAIIPLF.
nn, R nFPT. P!II'PC. c TSS N03N TP SI02 Sou CA OBLA

22! tAY

188VII

12A VCi

12ttOV

S
B
X

B
X
n

~ i
B
X

B
X

8 ~ 90
Bi9n
8.90
8.80
O.an
8.45
8.70
8.70
8.70
8.20
8.20
8 '0

381.00
332.00
356.50
330 F 00
312.00
321.00
296.00
291.00
293. 50
307.00
307.00
nn7.no.

3 ~ on
2. 00
2. 50
s.on
7.00
6.00
2.00
2.nn
F 00
u. no
4.00
4.00

0. 13
0.15
0 ~ 14
0 ~ 12
0 '8
0.15
o.nu
n.nu
0.0»
0 ~ 13
0.12
0.13

0 ~ 03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.

02'.

n1.
0.02

n.un
n.sn
0.45
Oi70
F 00
1.35
o.on
n.on
o.nn
n.7n
n.un
n.ss

34. 00
3n. no
32i 00
3o.no
24.00
27.00
33.00
33. 00
33.00
30ino
29 F 00

~ 29.50

44 ~ 40
41 ~ 40
42. 90
43. 90
40. 80
42. 35
34 F 50
36.70-

r 60
»e.an
40.80
»3.45

7. 30
8.70
8 F 00

12 ~ 30
8 ~ 50

10 ~ 40
5. 20
5. 50
5. 35
3. 00
2 ~ sn
2. 75



APPEIIDZX 1V-6 (continued)

BIHONTHLY )IATPR OVALETY PARAMPTFRS
A2'r(PF.-6OFT STATION

'INF.HILF. POI'NT VICINITY - 1975

SA!IPLF.
DATE DRPT. PRb SPCc TSS I)03 N - TP SI02 804 CA CRLAd

22/PAY

18cIUII

12A(Mr'2NOV

S
1)

X

R

X
S
n
X

R
X

8 ~ 90
8. 40
8. 65
8,70
8 ~ 20
8.45
8.7n
8. 40
8. SS
8.30
8.30
8 '0

375 F 00
309.00
342 F 00
341 F 00
308 00
324.50
302 '0
307.00
304 '0
312.00
315.no
313.50

F 00
1 00
1+50
6 F 00
2.00
4.00
2.nn
2 'n
2.0n
4.00
4 'o
4.on

0. 25
0. 42
0.34
0.13
n.19
n.16
0 F 04
0.06
0. 05
0 ~ 18
0 ~ 13
0 ~ 16

0.04
0 ~ 03
o.04
0 ~ 02
0.01
0 ~ 02
o.n2
0 ~ 01
0.02
n. 01.
0.02
0 ~ 02

o.4n
n.4n
n.4n'.1n

io80
1 '5
o.on
0 ~ 20
o. 1n
0 ~ 80
n.sn
0 65

35,00
23 F 00
29.00
31 '0
27 F 00
29 'o
33 'o
33 F 00
33 F 00
3n.no
30.00
30.00

43 10
38.70
40.90
43 F 80
40 F 10
41. 95
34 ~ 70
36. 30
35. 50
40. 20
39. 90
40 05

7. 40
3. 50
5. 45
8 ~ 20
4+10
6.15
6 '0
4 '0
S. 35
2 ~ 70

.1o 90
,2 ~ 30

X ~ mean

a all units mg/1 unless otherarise statedg selected stations relevant to macrozooplankton
b ~ units
c ~ umho/cm at 25 C
d ~ yy/1



ENDIX IV-7

BIMONTHLY WATER QUALITY PARAMETERS AT
NMPW TRANSECT BY DEPTH CONTOUR AND SAMPLE DEPTH

NINE MILE POINT VICINITY— 1975
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APPENDIX IV-7 (continued)

BIMONTHLY WATER QUALITY PARAMETERS AT
NMPW TRANSECT BY DFPTH CONTOUR AND SAMPLE DEPTH

NINE MILE POINT VICINITY — 1975
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APPENDIX IV-7 (continued)

BIMONTHLY WATER QUALITY PARAMETERS AT
NMPP/FITZ TRANSECT BY DEPTH CONTOUR AND SAMPLE DEPTH

NINE MILE POINT VICINITY — 1975
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V. PLANKTON

A. PHYTOPLANKTON

1. Introduction

Phytoplankton are microscopic plants distributed throughout the water
column. They contain chlorophyll pigments which, through the process
of photosynthesis, convert inorganic to organic matter by utilizing
the sun's energy. This primary production of organic matter provides
a food source for planktonic and benthic invertebrates and constitutes
part of the base of the Lake Ontario food web.

The primary productivity of a lake is a function of the standing
crop of the phytoplankton and its respective growth rate. Major
factors influencing growth rate include temperature, nutrient availabil-
ity, and light. Standing crop at a particular site may be affected
by water circulation phenomena (e.g., upwelling, downwelling, advection)
which dilute or disperse the phytoplankton, by sinking of the phytoplank-
ton, grazing by zooplankton, epibenthic invertebrates, and fish larvae,
and by variations in phytoplankton growth rate. The effects of these
and other factors on Lake Ontario phytoplankton are reviewed in LMS
(1975a).

The present study is part of a continuing program (AS, 1975b; QLM, 1974)
which is examining the ecology of a near-shore area of Lake Ontario.
The specific objective of the program is to evaluate the environmental
impact of the Nine Mile Point Nuclear Station and James A. FitzPatrick
Nuclear Power Plant.

This report dealing with 1975 data will focus on:

a) determining the factors affecting phytoplankton primary produc-
tion (e.g., light, water circulation, nutrients and zooplankton
grazing);

b) examining phytoplankton temporal and spatial distribution
patterns.

2. Materials and Methods

Phytoplankton sampling stations were located at the 10, 20, 40, and
60 ft depth contours on four transects: NMPW, NMPP FITZ'nd NMPE

(Figure VA-1). Table VA-1 describes the sampling program and includes
station, depth, and frequency. In addition, samples were collected
as part of the windrow phytoplankton study. Since no windrows were

" observed, random samples were collected; these were"not analyzed.

V-1
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TAB-I
PHYTOPLANKTON SAMPLING PROGRAM

NINE MILE POINT VICINITY — 1975

STUDY STATION SAMPLE DEPTH FREQUENCY

Chlorophyll a
and Phytoplankton
Identification
and Enumeration

all surface (50X light
transmittance level)

once/month: APR, SEP-DEC
twice/month: MAY-AUG

Chlorophyll a+
and Phytoplankton
Identification
and Enumeration

20 ft depth contour
at all transects

composite from 50X,
25%, and 1% light
transmittance levels

once/month: APR, SEP-DEC
twice/month: MAY-AUG

Chlorophyll a+

Chlorophyll a+
and Phytoplankton
Identification
and Enumeration

20 ft depth contour
at all transects

NMPE-40 ft

separate samples from
25X and 1X light
transmittance levels

separate samples
from 25X and 1X
light levels

once/month: APR-D$$
in

conjunction with C

uptake studies

once/month: APR, SEP-DEC
twice/month: MAY-AUG

14
C Phytoplankton

Production
all surface (50X light

transmittance level)
Lake: once/month: APR-DEC

14
C Phytoplankton

Production+
20 ft depth contour
at all transects

separate samples
from 25 and
1% light levels.

once/month: APR-DEC

14
C Phytoplankton

Production+
NMPE-40 ft separate samples

from 25 and
1% light levels

once/month: APR-DEC

All = NMPW, NMPP, FITZ, NMPE; 10, 20, 40, 60 ft depth contours.* If li ht en'g t penetration at bottom was greater than 1/, then samples were collected 1 m off bottom.a



Two whole water samples were collected with a Van Dorn sampler and
composited. A 1-liter subsample was withdrawn and preserved with
Lugol's solution for phytoplankton species identification and enumera-
tion using the Utermohl (1958) method; 2 liters of the sample, which
were intended for chlorophyll a determinations (measured spectrophotome-
trically according to Golterman, 1971), were withdrawn into a 2-liter
bottle and stored in a black plastic bag in ice water. Phytoplankton
biovolume was estimated by calculating an average cell volume for
the individual species (Findenegg, ]..969). In order to facilitate
these estimates, each species was represented by a specific geometric
shape (e.g., cylinders and spheres). Cell volume was converted to
biomass or fresh weight assuming a specific gravity of 1.

The depths of specific light transmittance levels in the water column
were de(ermined with a Whitney Photometer; incident solar radiation
(cal/cm ) was continually measured with an Eppley Black and White
Pyranometer (Model 8-48).

Phytoplankton primary production was measured by the C method (Vollen-14

weider, 1974). A whole water sample was collected from depths corres-
ponding to specified light transmittance levels and used to fill
two light bottles .and one dark bottle; a 500-ml subsample was withdrawn
for Total Inorganic Carbon anaIgsis. The light and dark bottles
were injected with 1 ml of NaH C03 (activity of approximately
1 P curie/ml), hooked to plexiglass plates designed to hold the
bottles horizontally, and suspended at their respective collection
depths and locations for four hours, usually from 1000 to 1400 hrs.

3. Results and Discussion

a. S ecies Inventor

A list of the species identified during 1975 is presented in
Table VA-2. A total of 254 species were observed, including
34 Myxophyceae (Cyanophyceae), 122 Chlorophyceaey 3 Euglenophyceae,
17 Chrysophyceae, 47 Bacillariophyceae, 18 Cryptophyceae, and
13 Dinophyceae.

Seasonal shifts in the species composition of the phytoplankton
were observed during 1975. Among the Myxophyceae, Oscillatoria
limnetica was numerically important during April and May and

during the summer and fall months. There was an increase in
the number of Cyanophyceae species during the summer.

V-2
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0 TABLE VA-2
OCCURRENCE OF Pt)YI'OPLANKTO DATE,

NlttE HILE PVINT VICINITY — I975
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CHLAttYt)OMONAS SP ~

CHLAMYi)LHLNAS GLOt)OSA
CHLAHYJUM( tiAS PSEUOOPFRTY I
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TABLE VA-2 (Continued)

TAXA
DATES

29APR 05HAY 20ilAY IOJUNE 2vJUrvE 08 JULY 29 JULY 0 tAUG 2'UG I8SEP 27UCT l7NOV I 20EC

LCi5UHONAS AMPLA
ChLUP JGCNIVH SP ~

pCLYtuHA Sp ~

ASrikuLULCVS LIHNEl'ICUS
ELAKurOthRIX CELATINOSA
GLUci CYST IS SP ~

GLuiuCYSI IS GIGAS
GLuE JCY > T IS PL'ANvltu;VICA
GLCtuv Y S I IS VESICULOSA
SPiclLRUCYST IS SCHRUETERI
TETRASI nkvd LACUSTRIS
DISPv RA LRUCIGENIOIOES
UL rhkl x sr .
ULUthvvlx SUOCuNSTRICTA
Gl.u=CrlLA Cukra
4tuJC~:vIUH SP.
MCuuLUT Ivi SP.
CLOS liklUM SP.
CLLb I tilI VH ACICULARE
CLUSTcRIUM HONQLIFERUH
CLUSIcklUH VINUS
CL>MARIUH SPe
StauhaSTRVH SP ~

ACTINASTRVH u<ACILLIHUH
AcllivAsTRVH hANTLscHII
AN~I S TRCDESHuS f ALCAtUS
Arval & I Rt.uESHuS SP IROTAtNI A

AMISTRUbtSMUS FALCAfUS VAk T

alv1v.lbtRUutSMUS NAiVNOSELtNE
Chuuat ELLA SP ~

ChvJ J> IE LLA C I L IATA
CHUJATELLA CltRIFORHIS
ChuJAltLLA SuoSALSA
CHUKKA TcLLA vvUADRISc fA
Chi ds TELLA vvkatl SLAK IENS I 5
CHLOkiLLA SP.
CGELASTRUM CakukICUH
COtLASTRUH HICkuPukUH
CGELASTRVH REIICULATUH
CkuCluENIA CkuCIFERA
LRUC IGENIA ktCTAiVGULAR IS
cku' GENIA LAurckdOiINII
CRUCI GcN la Ti tkaPEOIA
CR JC I GilvI a CVAURATA

CRuCIGENIA APICULATA
u lu fYuSPhatk I JH Ehk ENQERG IANUH
DICT Yua Phat R I VH PuLCHE. LLUH
EChl vOSPhaEvliL(a L IHNE T ICA
Ekk "ki.i.LA UCI<NhtHIENsl S

Faa:.t.il a CROLSCHERI
FR a TU5cRCULATA

N I A P AVC I SP l.vA

X X
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TAXA

TAB 2 (Continued)
DATES

29APR Oo»AY 20HAY 10JUNE 2vJUht 06JULY 29JULY v)%AUG 2%AUG 18StP 27UCT 17N 20eC

KIRC)INEMIELLACONTORTA
KIKCHNERLELLA LUNARIS
K tk MNERIELLA 06ESA
Kli~CHNEkILLLASut)SOLITARIA
HICKACTlhlLM PUSILLUH
hiP))KUCYT IUH AGARolANUH
OOCYSTIS SP ~

OOCYSI'15 EOKUEI
ULCYSTIS LACUSTRIS
OuCYSTIS PARKA
OI;CYSTI 5 PUSILLA
OCCYST IS SOLITAKIA
GQCYsfls sui)»AKINA
ptuIA> fKUM oukYAtvuH
PEi) I AS fRut> DUPLEX
PEJIASTkut> SIHPLEX
PEa)IASTRUH Ttl'RAS
PL'LYcOK IOPSIS SPINULOSA
QUAO>'(ISOLA SP
CUAOKIouLA CHJDAT I I
t>UAJKIGULA LACUSTRIS
Qb~ukl oULA CLOSTFK IOIOES
sce>'ttoEs»us sp.
SCE Vtt)CS»iUS AOUNDANS
Sct>vEDtSHUS ACUHINATUS
SCLivLOtSMUS ACUTIFORHIS
SCEAEOtb»us ARCUATIS
sctNcues»us JIJUGA
ScENEDEst.us oKAsILIENsls
Stt>teutsMUS DENTICULATUS
SCENLI)ESMUS Dl»URPHUS
SCc 4EOESHUS I hCRASSAf ULUS
SCeNFOLSHUS LO)vGUS
SCI:ivtOESHUS ui)LITUUS
SCENtutSHUS uPUL IENS IS
sct>teutsMus tluADRIEAUDA
SCENEDES»us blJUGATi)s
SLENtoe SMUS I t<TeKHr'ulus
SLHxuEt)tkl A JUDAYI
SCH.ROE Je kfA si I I GERA
SI.LENASIRUH HINUTUH
sELt»aslku» )tESTII
Tctk»vest<45 sP ~

T E fKArOkt>N CAUOATUH
TETKAtt)Rbh t>lhlHUH
ILT (AEi)kuh MufI CUH
TEI~Atukih ktGULARt
TLI<AE>)RLh TKIGOtvUH
ferkAsfku» HLftRACANTHUH
TE. I KAS I kut 5 f Aukuoirv I AEFOktRE
IEIKASfR4» ELEGAhs
I>vi:VoAR I A SET loLKUH
TReuaAK IA TKIAPPENDICULATA
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T AXA
/ALE VA-2 (Continued)

29APR Uc HaY 2UHAY IOJUNL 24JUht Ob JULY 29JULY 04AUG 24AUG 18SCP 2 lUCT 17tVUV 1201C

TRUCttl SC I A SP ~

tiESf LLA LINEARIS
CUt<aivaSTRUH AtSTIVALE
kaUIJCULLUS tvIHBATUS

EUGLLhuVhYCEAE
EUGLENA SP~
PHACUS SP ~

TRACttELUMGNAS SP.

X

X

X

X
0
X

CMVsUPttVCEAt
UNIVLiVIIF IEU CttRYSQHUNAUALES
DID,UokYLh SP ~

0 INJ>kYUh OAVARICUH
OIit~okYGti GI VCRGENS
Uli~uokYL'4 SCL,IALE
DINJoRYIiN SUCIAI.E Yak~ AMERICA
HALLUHUNAS SP ~

CttitYSUCHkCttt'LlhA PARVA
CrtrcDHUL IhA SP ~

Sl'ELEXHCNAS SP ~

cH~Y~USptIALRELLA LutvGlspINa
KEPnYRICh SP ~

RttIZOCttkYSIS SP.
Ct'RYSARAChhIUN INSIOIANS
CHRYSAHuhoA SP ~

OCt1i+Huha5 SP ~

'KUoLEiv A SP ~
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X
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SACILLARIGPHYCEAE
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Ct.SC INuGISCUS RUTMI I
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CYLLUTELLA GLOHL'RATA
CYCLUT ELLA Ht:iNEGHINIAHA
CVCLUTELLA STELLIGFRA
CYCLUTELLA PSEUttOSTELLIGERA
MELitS Ike SP ~

HELOSIRA EINuEkaN*
HELu~lka GRANULATa
HELJSIita ISLANOICA
MELO> lkl ITAL I CA
MELilS l isa IT ALICA VAR SUSARCT I
MELOSlka „GKANULAI'A VAR ANGUST
STEPHaNuUI SCUS aSlkEA .

5 fLPn NuulSCUS Hah fLSCttl I
5 IE pttaivL'0 I ScUS Nl AuARAE
5 Iopia< vuul Scus s 5 fkEa vaR MIN
Atit'Mbka LVALIS
A ST "RIUistLLA FURMOSA
Ct CCJ:4E IS SP ~

CY '8 LA SP ~
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TABLE VA-2 inued)

DATES
IOJUtIE 24 JUNE 08JULY 29JULY D4AUG29ApR OcHAY 20HAY 24AUG 18SEP 27OCT 17NOV 120EC

0IATUHA VULGARE
EUNJ'fIA CURVATA
I-RAG tLaf I A CAPUC I N A
I RavtLAhta CROTDNENSIS
FRaulLAR I A vaUCHERIAE
Gcrptlu.~Era GL IYAcEUH
GYRUSIGHA SP ~

4YiiOSIGra AT IFiiUATUH
havtcULA st
haV tvULA CRY IGvEPIIALA
Navli-ULA TR IPUNC TATA
NITS>CHIA SP.
h I TLSCHI A AC ICULARIS
NITER>Cata

CISSIPATA
h I I LSCHI S Gkt C ILIS
Nt TLSCHIA HI3LSATICA
Nl fZSCHIA PALEA
RhutCU>PbEhta CURVATA
SY»t:uRA SP.
SYhtuka ACUS
SYNEyRA ULhA
SYNEURA RUHPL'tIS
Ta>ELLAkta Ft:NESffcATA
TAJELLakla FLuCCULGSA

CR>PTOPHYCEAE
CkYPTUHOt AS SP.
CRYPTI)HchaS EICOSA
CKYP1 uHL haS uVATA
ckYpfDHDhas ERDSA YARD REFLExA
CRYPfuHi haS HARSSuhlt
cRYp IuHDhas Uvovafa
CkYPfJHOhAS PHASEOLUS
CRYPfuhbhaS PUSILLA
CRYP'IGHChAS REFLEXA
CRYPTUHuhAS RUSTRATA
CkYPft)Hbhab PLATYURIS
KalaoLEPHARIS uVALIS
RtiuuUHOhaS ik li'IUTA
Rh()UUHDhAS HINUTA vaR ~ NANN4pL
SE,IN I A PAkVULA
CRYPTAULAX RHuHaOII>ta
CHRuuHut aS SP.
CHRGUHUhas acuTA

0 lth)PHYCEAE
GYH iuulh IUH SP ~

CYH.iunlhluk Ht:LVEI'CUH
GYH.'iud lhlUH VARI AiiS
GY:.; 0 I I Iur- uku I N A I VH
art'Hl J ih luH Sp ~

uERATIUH htRUNDINELLA
GLc IunthluH ~P.
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I AXA

TABLE VA-2 (Continued)
OA I PS

29APR Uc HAY 20HAY IiIJUNt 24JUNL 08JULY ZMJULY 04AUG 24AUG IOSEP 27UCT 17NUV 120tC

GLt SUUINIUH PULVI SCULLS
Pt~IUI slUH SP.
PEHIUINILH ACICULIFtRUH
P LR IJ I.s I UH C INC T UH
PtkluliSIUH INCUNSPICUUH
PERIOINIUF CUNNINGTONII

X
X

X X

X X

X X

X X X

X X X
X X

X
X
X
X

0
X

0

X
X

CTHtR

D = Presence at 15% of total phytoplankton abundance at one or more stations
X = Presence at one oi more stations



Among the Chlorophyceae there were a few species whose abundances
were occasionally great. Scenedesmus ~hi'uga was the only chloro-
phyte which frequently composed greater than 15X of the total
phytoplankton.

Among the remaining algal groups, the following species frequently
composed'reater than 15X of the total phytoplankton (Table VA-2):

the cryptophyte'hroomonas acute.

b. Ph to lankton Standing Cro

The supporting data for this section is included, in part, in
Appendices VA-1 to VA-3.

(i) Chlorophyll a

Surface water chlorophyll a concentrations were spatially
and temporally variable (Figure VA-2). The lowest values
were observed in November and December (0.2-3.03mg/m ); the
highest were observed gn'4 June (5.9-15.4 mg/m ) and
29 July (4.0-21.6 mg/m ). Two additional da)es having "peaks"
of chlorophyll a were 29 April (4.5-9.8 mg/m ) and 24 October
(3.5-7 mg/m ).

The temporal fluctuations in chlorophyll a from April through
June reflected shifts in the phytoplankton species composition;
e.g., the diatom Melosira binderana composed 12-36% of the
biomass on 29 April and, with the exception of the FITZ 60 ft
station, 'the chryosphyte Ochromonas sp. composed greater
than 40X of the biomass at all stations on 24 June (Appendix
V-3); the July-August chlorophyll a value.was associated
with the increased biomass of the diatom Coscinodiscus rothiis'—""'""'' '
"peak" reflected an increase in biomass of a mixed group

erose), the green alga Oedogonium sp.r, and the diatoms ~gte hano-
discus astrea and Mel'orsa hrnderana.

Although there were temporal fluctuations in chlorophyll a
concentration, these were small in comparison to the temporal
var'iation in photosynthetic rate. Standing crop of chlorophyll
a did not increase to levels expected from the high photosynthetic
rates, suggesting that the cropping (removal) of phytoplankton
was high.

V-3
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One approach to evaluating possible power plant effects is
to examine the spatial distribution of phytoplankton chloro-
phyll a for a consistently recurring pattern which might
indicate the presence of a plant effect. For these analyses
the NMPP and FITZ transects and in particular the NMPP-20 ft
station were compared to other transects and stations with
regard to their chlorophyll a content. There was no continually
recognizable pattern in the spatial distribution of chlorophyll a
(Figure VA-2). However, certain observations'are worth noting.

1) Chlorophyll a concentrations were occasionally much higher
at stations on the NMPW transect (29 April and 10 June).
The highest chlorophyll concentration observed at any
station was at NMPW-10 ft on 29 July. However, there
were times (20 May) when chlorophyll a values at NMPW

were lower than at other transects. These high values
suggest that NMPW transect may be receiving water from
sources" frequently rich in algae. The major source is
probably the Oswego River, which influenced the NMPW

transect to a greater extent than other transects as
documented by chloride distribution in the Nine Mile
Point vicinity (see section IV.A.2 on Water Quality).
In addition, a stream discharges into Lake Ontario in
the imm'ediate vicinity of only the NMPW transect and
is a source of peripQytic algae during periods of high
runoff (e.g., 29 July).

2) Noticeable clusters of depth contours within a transect
as a result of similar chlorophyll a concentrations were
observed for the NMPP transect on 8 May, 10 June, 6 July,
24 August, 18 September; at the NMPW transect on 20 May,
10 June, 18 September; at the FITZ transect on 29 April,
24 June; at the NMPE transect on 10 June and 4 August.
On 17 November and 12 December, chlorophyll a concentration
was homogeneously distributed throughout the Nine Mile
Point vicinity.

These observations indicate that the spatial distribution
of chlorophyll a is affected by a complex of abiotic and
biotic factors among which any effect of the Nine Mile Point
and FitzPatrick power plants cannot be differentiated. Some
of these factors include hydrodynamics processes, variable
zooplankton grazing and variable phytoplankton production
rates.

II

The apparent clustering of stations within a transect on
certain dates suggests that the distribution of chlorophyll a
was relatively homogenous over a localized area. In addition,

V-4
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the chlorophyll a concentration and homogeneity at stations
within a transect often differed from that at other transects.
Since the major currents in the Nine Mile Point vicinity
are long shore, these observations could indicate that, at
times, "patches" of phytoplankton are being transported through
the Nine Mile Point vicinity parallel to shore. An examination
of the chlorophyll a data (Figure VA-2) indicated that stations
on the NMPE transect had more variable chlorophyll a concentra-
tions than did stations within other transects. The NMPE tran-
sect is located in Mexico Bay, in which water masses of differ-
ent regional origin meet and mix.

Light wind (5-12 mph) can produce a water surface circulation
phenomenon known as Langmuir Circulation which results in
microzones of upwelling and downwelling water parallel to
the wind direction. Depending on their buoyancy, the phytoplank-
ton accumulate along lines of water divergences and convergences,
resulting in parallel streaks or windrows between which the
water is relatively devoid of phytoplankton. Wind data for the
Nine Mile Point vicinity were examined for each plankton
sampling date and for two days preceeding that date. Light
winds prevailed prior to almost every sampling date.

Stronger winds (greater than 15 mph) result in mass water
movements, turbulence, and mixing which can result in dilution
and redistribution of the'hytoplankton. The effects of
strong winds may obscure phytoplankton distribution patterns
which have developed as a result of other abiotic and biotic
factors. Strong winds were observed on or before the 29 July,
17 November and 12 December sampling dates. The two latter
dates were characterized by homogeneous chlorophyll a con-
centrations among the stations, suggesting that the water
mass in the Nine Mile Point vicinity was well mixed on these
dates.

— Chlorophyll a throughout the Euphotic Zone

Separate samples and composite samples of chlorophyll a were
collected from the 50% (surface), 25%, and 1% light levels at
the 20-ft stations of NMPW, NMPP, FITZ, and NMPE transects
and only separate samples were collected at NMPE-40 ft station.

Chlorophyll a data for the separate samples are presented
in Appendix VA-2. On 29 April, 24 August, 18 September,
27 October, and 17 November, chlorophyll a concentrations were
homogeneously distributed throughout the euphotic zone; this
is indicative of a well mixed water column. However, on 20 May,
the chlorophyll a concentration at the 1% light level depth

V-5
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..as over twice the concentration at the 50X and 25X light
depths. This was attributed to a heterogeneous vertical
distribution of the phytoplankton population since there
were no apparent differences in the vertical distribution
of species. Therefore, the higher chlorophyll a concentration
at the lower level may have been due to sinking of the phyto-
plankton or to intensive zooplankton grazing at the 50X and
25% levels.

Composite chlorophyll a samples are useful for estimating
the average chlorophyll a concentration throughout the water
column. The data are presented in Table VA-3. The same
general temporal and spatial patterns observed for the separate
50X, 25X, and 1X light levels were observed.

(ii) 'h to lankton Abundance

The cell abundance data for diatoms (Bacillariophyceae),
green algae (Chlorophyceae), and blue-green algae (Cyanophy-
ceae) were examined for spatial and temporal distribution
patterns (Figures VA-3 to VA-5). The data were examined
to determine whether'stations near the power plant's discharges
had consistently higher or lower phytoplankton abundances.
Two general observations were made with regard to all three
algal groups: first, temporal variations were more pronounced
than spatial variation within a single date, and second,
there was no consistently recurring pattern of spatial distribu-
tion. This suggests that phytoplankton abundance is affected
primarily by such abiotic factors as temperature solar radia-
tion, and shifts in weather conditions.

Spatial variation indicates the presence of small-scale factors
(e.g., zooplankton grazing, local upwelling, micro-circulation
patterns). The power plants may also be included in the
group of factors which affect spatial distribution patterns.
However, the lack of a definable spatial pattern indicates
the'presence of a mosaic of continually changing factors,
from which possible power plant effects are not evident.

(iii) Ph to lankton Biomass

Phytoplankton cell size varies greatly among 'species. There-
fore, estimates of cell abundance do not necessarily provide
information on the amount of organic matter present as
phytoplankton are available to higher trophic levels (e.g.,
herbivorous zooplankton). In order to determine this, an
estimate of phytoplankton biomass is required.

V-6

Lawler, Matusky O'kelly Engineers



TABLE VA-3

MEAN CHLOROPHYLL-A CONCENTRATIONS*

NINE MILE POINT VICINITY — 1975

DATE NMPW-20 FT
STATION

FITZ-20 FTNMPP-20 FT NMPE-20 FT

29 APR

6 MAY

20 MAY

10 JUN

24 JUN

8 JUL

29 JUL

4 AUG

7.2

4.1

9.6

9.5

10.3

6.8

8.2

8.2

6.0

6.3

9.0

8.6

9.2

5.5

6.8

7.4

4.9

3.3

7.9

6.6

12.7

4.5

13.0'.7

6.8

4.1

7.4

7.4

13.4

3.9

7.3

4.8

24 AUG

18 SEP

27 OCT

17 NOV

12 DEC

5.7

3.0

5.3

1.8

2.1

2.6

6.2

1.8

2.1

2.0

2.6

7.0

1.5

1.8

6.3

4.9

5.7

2.5

2.6

*pg/1; composite of samples taken at 50%, 25%, and 1% light transmit-
tance depths



FI GURE VA=3

ABUNDANCE OF BACILLARIOPHYCEAE
N I N E M I L E POIN T V I C IN I T Y—1975
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FIGURE VA-4

ABUN D AN C E OF CHLOROPHYCEAE
N I N E IVI I L E POIN T V I C IN I TY—l 975
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FIGURE VA-5

ABUNDANCE OF MYXOPHYCEAE
N I N E M I L E POIN T V I C IN I T Y—1975
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The biomass data for Bacillariophyceae, Chlorophyceae, Myxophy-
ceae, Chrysophyceae, and total phytoplankton at the 20 and
40 ft stations were examined'>for spatial and temporal distribu-
tion patterns (Figure VA-6 to VA-10). These are the depth
contours at which an effect of power plant operation would
be observable.

As observed
fear

cell abundance, distribution of phytoplankton
biomass (mg/m ) appears to be affected primarily by such
abiotic factors as temperature and solar radiation and shifts
in the weather (e.g., around 29 July). There were no patterns
obvious in the spatial distribution of biomass, indicating
that algal distribution is being affected by a complex of
factors among which possible power plant effects are not
evident.

Three diatom species which composed a substantial portion
of the population when diatom biomass was high were Melosira

on 20 May and Coscinodiscus rothii on 29 July. Stoermer
et al. (1975) reported that these species (particularly C.
rothii) are characteristic of eutrophic conditions.

The growth of these species is temperature related. M. binderana
is restricted to the colder spring and late fall/winter months,
as was also observed by Munawar and Munawar (1975); C. rothii
(subsalsa), unlike most diatoms, requires relatively high
temperatures for maximum growth, and population maxima are
usually observed in late summer and fall (Stoermer et al.,
1975). Since the growth rate of these species as well as
other phytoplankters is affected by temperature, it might
therefore be affected by the discharge of waste heat. However,
temperature variations as a result of the Nine Mile Point
plant discharge were almost indiscernable from natural tempera-
ture variation (see section IV.C.l on Water Quality). In
addition, the stimulatory and/or inhibitory effects of elevated
temperatures would require at least a day to produce noticeable
differences in the abundance or biomass of a species. At
an average longshore current flow rate of Os3 ft/sec (Gunwaldsen
et al., 1970), phytoplankton residence time within the discharge
plume would be short (several hours) and the organisms would be
transported out of the entire study area in less than a day.
Since the magnitude and duration of the temperature effect and .

the chances of observing a response to that effect are small,it is unlikely that variations in the biomass of diatoms
and other phytoplankters could be attributed to thermal dis-
charge from either power plant.
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The biomass of green algae (Figure VA-7) increased during
April and May, fluctuated during the summer, and decreased
in November and December. This is the typical seasonal pattern
of green algal growth and reflects the higher optimum growth
temperature of the group as a whole (Patrick, 1969). The
temporal pattern of bl'ue-green algal biomass (Figure VA-8)
was similiar to that of green algae, also reflecting the
higher optimum growth temperature for this group.

Chrysophyte biomass was characterized by a sharp peak on
24 June (Figure VA-9), due to the growth of Ochromonas sp.

The dinoflagellate Glenodinium pulvisculus composed a substan-
tial portion of the phytoplankton biomass during July and
August (Appendix VA-3). Stoermer et al. (1975) has also noted
an increased dominance of a composite group of Gymnodinium
and Glenodinium during June and July.

4. Conclusions

1. Standing crop data for phytoplankton abundance, biomass, and
chlorophyll a indicated that temporal variations were large compared
to spatial variations. It was concluded that the major phytoplankton
distribution patterns were affected by large-scale seasonal factors
or short-term shifts in weather conditions.

2. The lack of a definable pattern in the spatial distribution of
phytoplankton standing crop indicated the presence of a mosaic of
small scale factors among which the effects of the power plants could
not be differentiated.

3. Temporal variations in primary production were dependent primarily
on variations in the rate of photosynthesis rather than on standing
elope

4. Zooplankton grazing does not appear to be of a sufficient magnitude
to control phytoplankton population growth. Rather sinking of the
phytoplankton out of the water column and transport offshore to the
deep lake waters were considered more important.
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B. ZOOPLANKTON

1. Microzooplankton

a. Introduction

Planktonic animals collected with 760 m mesh nets are collec-
tively called microzooplankton. This grouping primarily includes
rotifers, copepods, cladocerans, and protozoans.

Microzooplankton are essential in transferring energy and nutri-
.ents from lower to higher trophic levels". Because of their small
size and small mouth parts, microzooplankton feed primarily on
the planktonic microflora (algae, yeasts, and bacteria); others
are carnivorous. Microzooplankton, in turn, are consumed by
predaceous macrozooplankton, ichthyoplankton, and planktivorous
fishes, and therefore are an integral part of the Lake Ontario
food web.

Since microzooplankton are "middle men" in energy and nutrient
flow, their availability and suitability as food will, in part,
determine the structure (e.g., relative abundance of species)
of higher trophic levels. Therefore, if the species composition
and abundance of the microzooplankton community is altered as
a result of environmental perturbations, the species composition
of predaceous macrozooplankton and fish could subsequently be
affected.

This study is a continuation of the program established in 1973
to examine the microzooplankton populations in the Nine Mile
Point vicinity and to evaluate the impact of the Nine Mile Point
Nuclear Station and the James A. FitzPatrick Nuclear Power 'Plant
on this community. This report will focus on interpreting the
data collected during 1975.

b. Materials and Methods

Microzooplankton were collected with a 12.7 cm diameter Clarke-
Bumpus sampler (76 p m aperture net) at the 10, 20, 40, and 60 ft
depth contours along the NMPW, NMPP, FITZ, and NMPE transects
(16 stations) (Figure VA-1). The sampler was opened at the lake's
bottom by a messenger and towed obliquely to the surface (tows
were 2-.3 minutes in duration). Samples were preserved in 5X
buffered formalin. Collections were made once monthly in April
and September through December and twice monthly from May through
Augusta
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Microzooplankton samples were divided into two equal fractions
with a Folsom plankton splitter. Two 1-ml fractions were analyzed
at 100 magnifications by enumerating and identifying the organisms
encountered in 10 strips (the width of a Whipple Grid) in a Sedge-
wick-Rafter counting chamber (1-ml capacity).

c. Results and Discussion

(i) Community Structure

A list of the microzooplankton species collected in the Nine
Mile Point vicinity is presented in Table VB-1. Rotifers
comprised the greatest number of species (50); cladocerans
were represented by eight species and identified copepods
by six. The Protozoa are the least known taxonomically and
many of the species are presently unidentifiable.

The presence of a species or taxon on any sampling date is
shown in Table VB-1, which also indicates dominant species,
i'.e., those which composed greater than 15X of any sample
on a particular date. The microzooplankton fauna were char-
acterized by species which occurred throughout the sampling
program as well as by others which were present seasonally.
Representatives of the former group include the tintinnid
protozoan Codonella cratera, the rotifers Brachionus angularis
and Kellicottia longispina, the cladoceran Bosmina longirostris,
and the copepod Dtacyclops bicuspidatus thomasr.. Seasonal

as the protozoan Staurophyra elegans, the rotifers Notholca
squamula and Synchaeta tremula, and late summer/fall species
such as the rotifer Ploesoma hudsoni. The rotifer ~S nchaeta
tremula provided a good example of the effects of

season'.t

occurred at densities greater than 10,000 organisms/m
during April and May but was virtually absent the rest of
the year.

Shifts in the dominant taxa were observed throughout the
year. From April through May, Vorticellidae and the rotifer
Synchaeta tremula were dominant. From 10 June through 8 July,
dominant species included the rotifers Keratella quadrata,
Asplanchna priodonta, Ploesoma truncatum, Synchaeta stylata,
and Conochilus unicornis, and the cladoceran Bosmina longirostris

taxa observed were vorticellids and epistylid protozoan's,

~st late, fhe cladoceran Bosmina longirostris, and copepod
nauplii and juveniles.
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OCCURRENCE OF MICROZOOPLANKT
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TABLE VB-1 (continued)
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(ii) Spatial and Temporal Distribution

Analyses of possible power plant impact may also be conducted
through examination of patterns in the spatial distribution
of microzooplankton* abundance. Elevated temperatures in
the thermal discharge could increase the microzooplankter's
reproductive and developmental rates and therebye result
in increased abundance. However, it is unlikely that such
an effect would be evident in the Nine Mile Point vicinity
since the temperature increases are frequently not discernable
from ambient fluctuations (Section IV), and the long shore
currents are of such a magnitude (0 to 0.5 ft/sec) that the
duration of exposure to the elevated temperature water is short.
In addition, there stimulatory effects would require at least
a day or two to cause an increase in microzooplankton abundance,
by which time the organisms would be transported out of the
entire study area. Decreases in microzooplankton abundance
could result from mortality associated with power plant entrain-
ment. The dead .organisms sinking out of the water column
could result in depletion of the population near the vicinity
of the discharge.

The plankton sampling program in the Nine Mile Point
vicinity'as

designed to include stations in or near the power
plants'ischarges(NMPP and FITZ transects) and stations more or

less beyond the effects of the plant (NMPW and NMPE transects);
the station closest to,the point of discharge from the Nine Mile
Point Nuclear Station is NMPP-20 ft. The data were examined to
determine if microzooplankton abundance near the discharge, in
particular stations NMPP-10 ft, NMPP-20 ft, NMPP-40 ft and FITZ
-20 ft, had lower or higher values than other stations at
comparable depth contours. Since the distribution of micro-
zooplankton abundance is affected by a number of factors, their
abundance at the discharge stations could be high or low on a
particular date and this may have nothing to do with a discharge
effect. Therefore, it is necessary to examine data from a number
of sucessiv'e sampling dates and to determine if a consistently
recurring pattern in microzooplankton abundance exists.

The spatial and temporal distribution of selected taxa were
examined. These included total microzooplankton, total cope-

*used here as a catch-all for species, groups or totals.
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— Rotifera

Rotifers were considered an appropriate group to examine
for patterns of spatial distribution because they comprised
a larger numerical proportion and were represented by more
identified species than any other taxon.

Total rotifer densities are presented in Figure VB-l. At
all depth contours"rotifeg abundance increased from approxi-
mately 20,000 organisms/m in May to approximately 700,000
organisms/m3 in July and then decreased throughout the rest
of the year.

These temporal fluctuations in rotifer abundance were large
compared to within-date spatial variability; with few excep-
tions, the stations conformed to the general temporal pattern.
This indicates that those factors associated with temporal
fluctuations in rotifer abundance (e.g., seasonal changes in
ambient temperature and food availability) exert a

stronger'ffect

on the rotifer populations than do small-scale spatial
variations in these and other factors. The stations near
the power plant discharge variously had higher, lower, or
about the same abundance of rotifers as other stations and
no consistently recurring pattern was observed.

Spatial distribution of rotifera in each sampling period
was examined in greater detail. Hierarchical classification
analysis was used for this examination. A dissimilarity
matrix was generated using Gower's (1971) coefficient and
the groupings, or clusters were formed by the unweighted
pair group, also called group average method (Sneath and
Sokal, 1973). Stations were classified using species abun-
dances for comparisons. The results of these analyses are
presented as dendrograms (Figure VB-2), one dendrogram for
each sampling date.

I

On 29 April the sampling sites NMPE-20 ft, NMPE-40 ft,'and
NMPE-60 ft join the cluster of other stations at a dissimilarity
value of about 3.4, compared to the highest dissimilarity
within that cluster of about 2.5; Within the larger cluster
NMPE-10 and FITZ-60 ft join at the highest level of dis-
similarity. This indicates that the rotifer populations at
the NMPE transect and the FITZ-60 ft station differ from
the remainder of the stations. The spatial distribution
of these clusters is represented on Figure VB-3, and is an
east-west separation.
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FIGURE vB-2
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FIGURE VB-3
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On 6 May'he cluster NMPP-10ft, FITZ-40 ft, NMPP-20 ft, FITZ-20
ft can be discerned (Figure VB-2). A second cluster of more
offshore sites is NMPW-40 ft, FITZ-60 ft, NMPW-20 ft, NMPW-60 ft.
Associated'ith these groups are'he other 10 ft sites, and
a further cluster of NMPP-40 ft, NMPE-40 ft, NMPE-60 ft,
and NMPE-20 ft partly surrounds the first cluster (Figure
VB-3). This may represent a transition between the east-
west distribution of rotifer associations on 29 April and
the inshore-offshore distribution of 20 May.

On 20 May, two large clusters may be seen, an inshore group
(FITZ-10 ft, FITZ-20 ft, FITZ-40 ft, NMPW-20 ft, NMPE-10 ft,
NMPE-40 ft, NMPP-20 ft, NMPP-40 ft, and NMPE-20 ft) and an
offshore group (NMPP-60 ft, FITZ-60 ft, NMPE-60 ft, NMPW-60 ft,
and NMPP-10 ft), of which the last member is physically separ-
ated although similar in composition to the rest of the
cluster. Two sites on the west transect (NMPW-40 ft and
NMPW-10 ft) probably represent a mixing area between the
two clusters (Figure VB-3).

On 10 June, two major clusters were separated (Figures VB-2
and VB-3) and the resulting spatial distribution of rotifer
associations was similar to that found on 6 May.

Results of cluster analysis of samples of 24 June, 8 July,
and 29 July (Figures VB-2 and VB-3) indicate an inshore-
offshore distribution of rotifer associations. This dis-
tribution changes to an east-west pattern with the sample
of 4 August, and that pattern remains, with the exception
of 27 Oct'ober, throughout the rest of the sampling period
(Figures VB-2 and VB-3). On 27 October no clusters were
clearly separated, indicating no patterns of rotifer association.

From these analyses it is concluded that associations of
planktonic Rotifera generally are distributed in two recogniz-
able patterns in the Nine Mile Point vicinity, an inshore-off-
shore distribution or an east-west distribution. Transitional
patterns were observed. Patterns are seasonal, possibly
directly associated with seasonal hydrographic changes, with
east-west patterns in April, transitional in May to June,
inshore-offshore in June and July, and east-west patterns
from August through November, The presence of the thermal
plume was not evident in these patterns.

— Copepoda

The data on total copepod densities are presented in Fig-
ure VB-3. Copepod abundance increased from less than

Lawler, Matusky O'kelly Engineers
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3 3
10,000 organisms/m in May to greater than 50,000 organisms/m
in August; September through December copepod abundance fluctu-
ated around 20,000 organisms/m . The data on copepod abundance
lead to the same conclusions as those regarding spatial
distribution of rotifer abundance, i.e., with a few exceptions,
stations conformed to the general temporal pattern and there
was no consistently recurring spatial pattern. Again, this
indicates that a power plant effect is not evident. The
within-date spatial variability in copepod abundance at the
60 ft depth contour stations was less than at the shallower
depth contours, suggesting that there are processes at the
shallower depths which produce greater variations in abun-
dance. These abiotic and/or biotic processes may be important
in overshadowing the effects of the power plants.

— Bosmina longirostris

are presented in Figure VB-9. The abundance of thxs sp~cxes
increased at all depths from less than 1000 organisms/m in
April and May to greater than 100,000 organisms/m on 8 July.*"'""
was greater than 10,000 organisms/m from 29 July through
17 November; on )4 August the abundance was approximately
1000 organisms/m . The latter value occurred during a peri-
od when the thermocline was farther offshore (Chapter IV),
this may have been important in diluting the Bosmina popu-
lation and/or advecting the population away from the Nine
Mile Point vicinity.

the observation made on the spatial distribution of rotifers
and copepods. There was'no consistently recurring spatial
pattern which might indicate the presence of a power plant
effect.
— Total Microzooplankton

Data on total microzooplankton abundance are presented in
Figure VB-10. The highest densities were observed during
June and July and the maximum occurred on 8 July when micro-
zooplankton abundance was approximately 1,000,000 organisms/m .

3

V-14 0
Lawler, Matusky O'kelly Engineers



FIGURE

E

R
C9
K
O
h.
O
0
LU
m

D

ABUNDANCE OF BOS M I N A LONG I ROSTR I S

NINE MILE POINT VICINITY-l975
IO FT 20 FT

~ NMPW
O NMPP
4 FITZ
0 NMPE

IO5

IO~

Io~

Io~

« IOI
AMJ JASOND

40 FT

AMJ JASOND
60 FT

E

M

V)

C9

O

IO5

IO~

O
0
ILJ
Kl

Io~

Io~

cIOI
AM J JASOND

MONTH
AMJ JASOND

MONTH



FI GURE VB-6
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The temporal fluctuations in total microzooplankton abundance
reflected primarily the fluctuations in rotifer abundance
(Figure VB-7). In addition, the spatial distribution of
total microzooplank'ton abundance on particular dates was,
similar to that of rotifers. Therefore, the observations
made on the distribution of rotifer abundance apply also
to total microzooplankton; i.e., the stations near the power
plant discharge variously had higher, lower or about the
same abundance and no consistently recurring pattern was
evident.

Seasonal variations in the microzooplankton population in
the Nine Mile Point vicinity were similar to those reported
by other workers on Lake Ontario and generally reflect the
effects of increased temperature and availability of food
during the summer (Patalas, 1969; Nauwerck et al., 1972;
Watson 'and Carpenter, 1974). A review of the literature
is presented in LMS (1975a).

The effects of urbanization on the horizontal distribution
of Lake Ontario zooplankton has been discussed by McNaught
et al. (1975); Oswego vicinity had the highest densities
of Bosmina longirostris, a cladoceran indicative of eutrophic
waters. McNaught et al. (1975) showed that the influence
of the Oswego River extended east and west of the river dis-
charge and included the Nine Mile Point vicinity. Analyses
of the water quality data collected in the present study
(Section IV.C) also indicate the presence of Oswego River
influence at Nine Mile Point, the greatest effect being
observed at the NMPW transect.

Spatial variability in microzooplankton could arise from
such cropping factors as predation (by ichthyoplankton,
fish, macrozooplankton, and other microzooplankton) and
circulation processes which transport the organisms offshore
and into nutritionally dilute environments. Although the
importance of these factors is recognized, their impact on
the microzooplankton has not been quantified.

Conclusions

1. Analyses of the structure of the rotifer fauna indicated
no, obvious power plant effects. The rotifer fauna appeared
to be affected by a mosaic of factors which resulted in inter-
facing east-west (transect) and inshore-offshore (depth contour)
patterns.

2. Variations in the abundance of rotifers, copepods, the

were attributed primarily to seasonal factors and meteoro-
logical conditions.

Lawler, Matusky O'kelly Engineers



3. There were no continually recognizable patterns in the
spatial distribution of microzooplanters, suggesting that
these organisms are being affected by a number of factors
among which possible power plant effects are not evident.

4. The seasonal patterns of microzooplankton abundance
were similar to those reported by other workers on Lake
Ontario and which have been reviewed in LMS (1975a).
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APPENDIX VA-1

PRIMARY PRODUCTION CHLOROPHYLL A AND PHAEOPIGMENT

CONCENTRATIONS IN SURFACE SAMPLES

NINE MILE POINT VICINITY— 1975

DATE: 29 APRIL
STATION

(transect/
depth contour

(Etl)

NMPW-10
20
40
60

NHPP-10
20
40
60

FITZ 10
20
40
60

NMPE-10
20
40

C-14
PRODUCTION

(mg C/m /hr)

NA
4.7
4.3
5.3

3.0
1.6
2.9
2.4

2.6
2.0
2.0
1.7

3.9
8.6
0.0
3.4

CHLOROPHYLL a
(yg/1)

7.3
9.6
9.0
6.2

7.5
6.0
4.9
4.5

6 ~ 2
6.2
5.5
5.8

5.5
4.9
6.4
6.2

PHAEOPIGMENT

(ng/I)

0.1
0.0
0.0
0.4

0.0
0.0
0.7
0.4

1.1
0.0
0.5
0.2

1.3
1.3
0.4
0.2

PRODUCTION-
CHLOROPHYLL a

RATIO

0.5
0.5
0.8

0.4
0.3
0.6
0.5

0.4
0.3
0.4
0.3

0.7
1.8
0.0
0.6

P HAEOPIGMENT-
CHLOROPHYLL a

RATIO

<0. 1

0.0
0.0
0.1

0.0
0.0
0.1
0.1

0.2
0.0
0.1

<0. 1

0.2
0.3
0.

1'O.l

STATION
(transect/

depth contour
[ft )

C-14
PRODUCTION

(mg C/m /hr)

DATE: 6 MAY

PHAEOPIGMENT

(vg/I)
CHLOROPHYLL a

(pg/I)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

NMPW-10
20
40
60

NMPP-10
20
40
60

FITZ-10
20,
40
60

NMPE-10
20
40
60

NS

HS
NS
NS

NS
NS

NS
NS

NS
NS
NS
NS

NS
NS
NS
NS

3.5b
1.9
1.8
2.9

2.5
2.9
2.7
2.6

3.2
2.5
2.8
2.1

1.6
1.9
2.5
3.8

0.2
2,1
1.2
1.0

0.7
0.4,
0.8
0.6

0.7
0.4
0,2
1.2

2.0
1.6
2 2
0.0

<0. 1

1.1
0.6
0.3

0.3
0.2
0.3'.2
0.2
0.1
0.1
0.5

1.2
0.8
0.9
0.0

0



APPENDIX VA-1
(Continued)

PRIMARY PRODUCTION CHLOROPHYLL A AND PHAEOPICMENT
CONCENTRATIONS IN SURFACE SAMPLES

DATE: 20 MAY

STATION
(transect/

depth contour
[ft )

NMPN-10
20
40
60

NMPP-10
20
40
60

FITZ-10
20
40
60

NMPE-10
20
40
60

C-14
PRODUCTION

(mg C/m /hr)

15. 7
27.5
25.7
29. 0

25. 4
23.5
17.3
9.6

4.1
5.7
6.4
7.7

11. 0
11. 3
16.4
13.8

CHLOROPHYLL a

b g/1)

6.0
3.0
2.4
1.8

8.0
8.0
5.2
6.6

5.9
5.3
3.4
3.2

5.6
4.9
7;3
7.4

PHAEOPIGMENT

(ng/1)

3.7
0.6
0.8
2.0

2.8
2.0
3 2
4.3

2.2
2.2
2.6
4.4

3.7
4.4
1.2
3.3

PRODUCTION-
CHLOROPHYLL a

RATIO

2.6
9.2

10. 7
16.1

3.2
2.9
3.3
1.4

0.7
1.1
1 '
2.4

2.0
2.3
2.2
1.9

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0.6
0.2
0.3
1.1

0.3
0.2
0.6
0.6

0.4
0.4
0.8
1.4

0.7
0.9
0.2

0.4'V.

DATE: 10 JUNE
STATION

(transect/
depth contour

[ft))
NMPN-10

20
40
60

NMPP-10
20
40
60

FITZ-10
20
40
60

NMPE-10
20
40
60

C-14
PRODUC510N

(mg C/m /hr)

NS
NS
NS
NS

NS
NS
NS
NS

NS
NS
NS
NS

NS
NS

NS
NS

CHLOROPHYLL a
(ng/I)

12. 9
13. 2
8.8
9.1

6.6
5.9
5.6
6.0

6.3
7.0
5.5
6.0

6.4
7.4
6.3
6.3

PHAEOPIGMENT

(pg/I)

0.0
0.0
0.4
1.3

0.4
2.1
3.4
1.4

0.5
1.4
2.8
1.3

1.3
0.7
0.7
1.6

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0.0
0.0

(0. 1

0.1

0.1
0.4
0.6
0.2

0.1
0.2
0.5
0.2

0.2
0.1
0.1
0.2



APPENDIX VA-1
(Continued)

PRIMARY PRODUCTION CHLOROPHYLL A AND PHAEOPICMENT
CONCENTRATIONS IN SURFACE SAMPLES

V. DATE: 24 JUNE
STATION

(transect/
depth contour

[ft])
NMPW-10

20
40
60

NMPP-10
20
40
60

C- 4
PRODUCTION

(mg C/m /hr)

15.2
6.2
5.7
4.2

7.4
7.3

17. 2
18.6

CHLOROPHYLL a
(ug/1)

10. 7
10.8
12.2
9.7

8.7
8.2

15.4
10.9

PHAEOPICMENT

(ug/1)

4.0
5.0
3.7
3.1

2.7
3.2
4.9
3.6

PRODUCTION-
CHLOROPHYLL a

RATIO

1.4
0.6
0.5
0.4

0.9
0.9
1.1
1.7

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0.4
0.5
0.3
0.3

0.3
0.4
0.3
0.3

FITZ-10
20
40
60

7.6
9.

0'.8

19. 3

10.4
10.3
11. 2
12.0

3.7
3.0
2.9
1.5

0.7
0.9
0.7
1.6

0.4
0.3
0.3
0.1

NMPE-10
20
40
60

7.2
4.8
6.1
2.5

7.0
10.8
8.5
5.9

1.5
1.8
2.9
2.2

1.0
0.4
0.7
0.4

0.2
0.2
0.3
0.4

VI. DATE: 8 JULY
STATION

(transect/
depth contour

[ft))
NMPW-10

20
40
60

NMPP-10
20
40
60

FITZ-10
20
40
60

NMPE-10
20
40
60

C-14
PRODUCTION

(mg C/m /hr)

NS
NS
NS

NS

NS
NS

NS

NS

NS
NS
NS

NS

NS
NS
NS
NS

CHLOROPHYLL a
(ug/1)

4.6
6.6
3.9
3.2

4.5
5.3
4.8
5.1

5.1
3.8
4.4
4,4

3.3
3.8
3.9
4.7

PHAEOPIGMENT

(Vg/1)

1.8
1.4
5.0
1.6

1.3
1.3
1.2
1.0

1.5
1.2
0.5
0.8

2.0
0.9
0.8
0.0

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0.4
0.2
1.3
0.5

0.3
0.2
0.2
0.2

0.3
0.3
0.1
0.2

0.6
0.2
0.2
0.0



APPENDIX VA-I
(Continued)

PRIMARY PRODUCTION> CHLOROPHYLL A s AND PHAEOPIGMENT
CONCENTRATIONS IN SURFACE SAMPLES

XIII. DATE: 1 DECEMBER
STATION

(transect/
depth contour

[ft))
NMPW-10

20
40
60

1lMPP-10
20
40
60

FITZ-10
~20
40
60

NMPE-10
20
40
60

C-
PRODUCIION

(mg C/m /hr)

3.8
4.4
4.9
2.6

3.4
5.6
NA
3.8

.3.5
3.4
2.6
3.7

5.1
4.7
3.7
1.9

CHLOROPHYLL a
(Ug/I)

1.2
1.8
0.2
0.3

1.9
1.9
1.4
lo9

1.5
1.9
1.2
1.5

2.9
1.9
1.8
1.4

PHAEOPICMENT

(yg/I)

0.9
0 1

1.1
0.7

O.l
0.0
0.4
0.0

0.2
0.0
0.4
0.4

0 '
0 '
0.2
1.1

PRODUCTION-
CHLOROPHYLL a

RATIO

3.2
2.4

24.5
8.6

1,8
3.1

2.0

2.3
'1.8
2.1
2.4

F 7
2 '
2 '
1.3

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0 '
O.l
5.5
2.3

(0.1
0.0
0.3
0.0

0.1
0.0
0.4
0 .'3

0 ~ 1

0.4
0.1
0.8

NA ~ Not available
NS ~ No sample- ~ Not applicable

bMean of two sampling
One sample
One Light bottle sample lost



APPENDIX VA-1
(Continued)

PRIMARY PRODUCTION, CHLOROPHYLL A , AND PHAEOPIGMENT

CONCENTRATIONS IN SURFACE SAMPLES

XI» DATE: 27 OCTOBER.

STATION
(transect/

depth contour
(ft))

NMPW-10
20
40
60

NMPP-10
20
40
60

FITZ-10
20
40
60

NMPE-10
20
40
60

C-14
PRODUC/ION

(mg C/m /hr)

13.3
11.4
16»1

9»0

11»l
11» 7

9»3
10»5

11. 9
13»8
14» 3
12»0

11. 7
12. 3
14» 8
10»8

CHLOROPHYLL a
(jig/I)

6»5
5.4
4.9
5»l

3.5
5» 1

6.5
5.9

6»7
5»6
6.1
5»5

6.3
7»0
4.5
4.7

PHAEOPICMENT

(qg/1)

0»3
0»4
0.7

. 0.4

0.9
2.4
0.3
0.3

l»4
1» 1

0»7
0»2

0.4
0»3
0»6
0»5

PRODUCTION-
CHLOROPHYLL a

RATIO

2» 1

2»1
3» 3
l»7

3 ~ 2
2 ~ 3
1.4
l»8

l»8
2»5
2»3
2» 2

1»8
1»7
3 ~ 3
2 ~ 3

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

<0»1
0»1
0»1
0»1

0»3
0»5

<0,1
<0» 1

0»2
0»2
0.1

<0» 1

0.1
<0»l
0»l
0»l

XII» DATE: 17 NOVEMBER

STATION
» (transect/

depth contour
[ ft))

NMPW-10
20
40
60

NMPP-10
20
40
60

FITZ-10
20
40
60

NMPE-10
20
40
60

C-14
PRODUC)ION

(mg C/m /hr)

3.5
2 ~ 2
3.1
1.6

1.9
2»9
NA
2.4

2.8
2 ~ 7
2»8
2.4

3 ~ 2
4»0
4.5
4»6

CHLOROPHYLL a
(u g/1)

1»9
1»5
i.s
1.7

1»5
1» 1

1.9
1»9

1»6
1»6
1.5
1.6

1'b
2 ~ 2
2 ~ 1
2.6

PHAEOPICMENT

.(Ng/1)

0.3
0.1
0»1
0»0

0.4
0»6
0»2
0»2

0»2
0»4
0.2
0»0

0»6
1»3
0»2
0.4

PRODUCTION-
CHLOROPHYLL a

RATIO

l»8
1»4
2»1
0»9

1.2
2»6

1»3

l»7
l»7
l»9
1 ~ 5

2» 2
1.8
2» 2
1»7

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0»2
0»1
0»1
0.0

0»3
0»5
0»1
0»1

0»1
0»2
0»1
0»0

0»4
0»6
0»1
0.1



APPENDIX VA-I
(Continued)

PRIMARY PRODUCTION> CHLOROPHYLL A , AND PHAEOPIGMENT

CONCENTRATIONS IN SURFACE SAMPLES

IX DATE: 24 AUGUST

STATION
(transect/

depth contour
[ftl)

NMPW-10
20
40
60

NMPP-10
20
40
60

FITZ-10
20
40
60

NMPE-10
20
40
60

C-l
PRODUC/ION

(mg C/m /hr)

13.9
16. 0
16.0
9.8

4.3
9.0
7 ~ 8
7.4

9.4
13.0
10.2
8.5

22. 1

20.3
17. 2
13.8

CHLOROPHYLL a
(ug/1)

6.5
4.2
6.8
3.6

1.9
2.3
2 '
1.8

2.8
2.7
1.6
2 '
7 8
7.8
5.5
3'2

PHAEOPIGMENT

(ng/I) '

~ 7
1.8
0.6
0.1

1.2
0.9
0.6
1.1

0.5
0.4
0.5
0+5

0.4
0.5
Oo4
0.2

PRODUCTION-
CHLOROPHYLL a

RATIO

2.1
3.8
2.4
2.7

2.3
3.9
3.1
4.1

3.4
4.8
6.4
4.0

2.8
2.6
3.1
4.3

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO „,

0+3
0.4
0 ~ 1

<0.1

0.6
Oo4
0.2
0.6

0.2
0.1
0.3
0+2

<0.1
Owl
0.1
0.1

X» DATE: 18 SEPTEMBER

STATION
(transect/

depth contour
[ft))

NMPW-10
20
40
60

NMPP-10
20
40
60

FITZ 10
20
40
60

NMPE-10
20
40
60

C-14
PRODUC/ION

(mg C/m /hr)

9.6
8.6
6.2
6,6
7.9
8.0
7e4
9.1

13.6
15''7
11. 3

NA

10.5
5.6
8.8
NA

CHLOROPHYLL a
(ug/I)

2.6
2.1
2o 1

2. 3b
2o5
1.9
2,8
2o5

2.8
4o2
3e7
2,6

4e5
4.8
1.8
3.4

PHAEOPIGMENT
(u g/1)

le4
1.5
0+7

le Ob
0+5
0.9
Oe2
le7

1.2
Oe7
Oo9
lo6

1.0
0.3
3+0
1.0

PRODUCTION-
CHLOROPHYLL a

RATIO

3e7
4.1
2.9
2+9
3.2
4,2
2.6
3.6

4.9
3.7
3.0

2 ~ 3
1.2
4.9

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0.5
Oo7
Oo3
0.4
0.2
0.5
Owl
0.7

Oe4
Oe2
Oo2
Oo6

Oo2
O. 1

1.7
Oe3



APPENDIX VA-1
(Continued)

PRIMARY PRODUCTION> CHLOROPHYLL A > AND PHAEOPIGMENT

CONCENTRATIONS IN SURFACE SAMPLES

VII. DATE: 29 JULY
STATION

(transect/
depth contour

[ft))
NMPW-10

20
40
60

NMPP-10
20
40
60

FITZ-10
20
40
60

NMPE-10
20
40
60

C-
PRODUC)ION

(mg C/m /hr)

291. 7
89. 0
58. 2
40. 2

81. 1

73. 7
65.6
70.0

218. 6
183.7
103.7
109+5

41. 6
70. 8
99. 6
25.6

CHLOROPHYLL a
(vg/1)

21.6
6.3
4.9
4.1

5.4
6.3
7.9
7.0

14o3
12.3
8.3
9.7

8.2
9.6

12;6
7.3

PHAEOPIGMENT

(yg/1) ~

1.5
2.5
0.2
0.2

2.3
1.7
4.3
4.0

0.5
3,0
2.0
2.6

0.9
0.9
2 ~ 2
0.9

PRODUCTION-
CHLOROPHYLL a

RATIO

13.5
14.1
11.9
9.8

15.0
11. 7
8.3

10.0

15.3
14.9
12.5
11.3

Sol
7.4
7.9
3.5

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0.1
0.4

<0. 1

<0. 1

0.4
0.3
0.5
0.6

<Owl
0.2
0.2
0.3

0.1
0.1
0.2

0.1'III.

DATE: 4 AUGUST
STATION

(transect/
depth contour

[Et))

NMPW-10
20
40
60

NMPP-10
20
40
60

FITZ-10
20
40
60

NMPE-10
20
40
60

C-
PRODUCPON

(mg C/m /hr)

NS
NS
NS

NS

NS
NS
NS
NS

NS

NS

NS
NS

NS

NS

NS
NS

CHLOROPHYLL a
(yg/1)

8.9
10. 7

7.7
7.0

5.5'1.

2
7.4
7.9

6.6
6.2
3.9
4.8

5.2
5.2
4.4
5 2

PHAEOPIGMENT
(ug/1)

1 ~ 8,
0.5
2.4
1.4

0.3
0.0
0.3
0.8

0.8
1.8
0.8
0.0

1.3
0.5
0.7
0.2

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

0.2
<0. 1

0.3
0.2

<0. 1

0.0
<0. 1

0.1

0.1
0.3
0.2
0.0

0.2
0.1
0.2

<O.l



APPENDIX VA-2

PRIMARY PRODUCTION, CHLOROPHYLL A, AND PHAEOPIGMENT
HRE D RE E IGHT RANSMITTAN E DEPT S

NINE MILE POINT VICINITY- 1975

STATION PERCENT
TRANSMITTANCE

DEPTH
(m)

C-
PRODUC5ION
mg C/m /hr)

DATE: 29 APRIL

CHLOROPHYLL a
(tj g/1) .

PHAEOPIGMENT

(U g/1)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL e

RATIO

N-20

P-20

ITZ-20

MPE-20

NMPE-40

50X
25X

1X

50Z
25X

1X

50X
25X

1X

50X
25X

1X

50X
25X

1X

<0.5
0.6
3.6

<0.5
0.6
4 ~ 5

<0.5
0.2
4.5

0.2
0.6
4.6

0.2
1,0
5.5

4.7
4.7
3.6

1.6
5.5
3.6

2.0
2 '
1.9

8.6
8.1
2.5

0 ~ 0
6.5
2.7

9.6
9.0
8.4

6.0
6.8
7.0

6.2
5.9
5.5

4.9
5 '
5.5

6.4
5.6
7.8

0.0
0.0
0.'0

0,0
0,0
0.0

0.0
0,0
0.4

1.3
1.5
2,0

0.4
0.5
0.0

0.5
0 '
0.4

0.3
0.8
0.5

0.3
0.5
0 ~ 3

1.8
1.6
0.4

0.0
1.2
0.3

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
O.l

e
O.l
0 ~ 1

0.0

STATION PERCENT
TRANSMITTANCE

C-
DEPTH PRODUC/ION

(m) mg C/m /hr)

DATE: 6 MAY

CHLOROPHYLL a
(pg/I)

PHAEOPIGMENT
(pg/I)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL e

RATIO

NMPE-40
50X
25X

1X

0 ~ 5
1.2
8.0

NR
NR
NR

2.5
2.2
3.3

2.2
2.4
0.1

0.9
1.1

<0 ~ 1



APPENDIX Vh-2

PRIMARY PRODUCTION, CHLOROPHYLL A, AND PHAEOPIGMENT
AT THREE DISCRETE LIGHT TRANSMITTANCE DEPTHS

Continued

STATION PERCENT
TRANSMITTANCE

DEPTH
(m)

C-l
PRODUCTION
mg C/m /hr)

DATE: 20 MAY

CHLOROPHYLL e
(yg/1)

PHAEOPIGMENT
(Ug/1)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

NMPW-20

P-20

FITZ-20

NMPE-20

50X
25X

1X

50X
25X

1X

50X
25X

1X

50X
25X

1X

0.5
0.8
6

0.5
1

6

0.3
1

6

0.5
1.2
6

27o5
31.4

2o9

23o5
19.9
5.3

5 ~ 7
8.6
3.5

11.3
15.0

3 ~ 7

3.0
7.5

16.5

8.0
6.2
ll.1

5.3
6.2

14.4

4.9
5.8

13.9

0.6
202
0.7

2.0
1.4
4.9,

2.2
1.2
5.3

4,4
3.6
6.8

9.2
4.2
0.2

2.9
3.2
0.5

1.1
1.4
0.2

2.3
2.6
0.3

0.2
0.3

(0.1

0.2
0.2
0.4

0.4
0.2
0.4

0.9.
0,6
0.5

50X
25X

1X

0.5
1

6

16.4 ~

19.0
4.5

7.3
9.3
7.2

1.2
2.2
2.7

2.2
2.0
0.6

0.2
0.2
0.4

IV.

STATION PERCENT
TRANSMITTANCE

DEPTH
(m)

C-14
PRODUCPON
mg C/m /hr)

DATE: 10 JUNE

CHLOROPHYLL a
(yg/I)

PHAEOPIGMENT
(ng/I)

PRODUCTION-
CHLOROPHYLL e

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

NMPE-40
50X
25X

1X

S

0.8
5.5

NR
NR
NR

6.3
6.2
5.8

0.7
0.7
1.2

0.1
0.1
0.2



APPENDIX VA-2

PRIHARY PRODUCTION, CHLOROPHYLL A, AND PHAEOPIGMENT
AT THREE DISCRETE LIGHT TRANSMITTANCE DEPTHS

Continued

V.

STATION PERCENT
TRANSMITTANCE

DEPTH
(m)

C-14
PRODUCTION

(mg C/m /hr)

DATE: 24 JUNE

CHLOROPHYLL 8
(yg/I)

PHAEOPIGMENT

(pg/I)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOP IGMENT-
CHLOROPHYLL 8

RATIO

NMPW-20

NMPP-20

50X
25I

1X

50X
25X

1X

Oo3
0.7
4.4

8
0.5
5

6.2
6.5
2.3

7 ~ 3
7.0
4.1

10og
9+0
9.7

8.2
9.6
7.3

5.0
3.9
2.8

342
3.1
3.3

0.6
0.7
0 '

0.9
0.7
0.6

0.5
0.4
0.3

0.4
0.3
0.4

PITZ-20
50X
25X

1I

8
0.5
4.5

9.0
8.6
5.8

10.3
11.7
9.0

3.0
1.8
2.0

0.9
0.7
0.6

0.3
0.1
0.2

NMPE-20
50X
25X

1X

8
0.5
4

4.8
6.0
2.6

10.8
13.7
16.1

1.8
1.5
1.2

0.4
0.4
0.2

0.2
0.1
0.1

NMPE-40
50X
25I

1X

8
0.5
7

6.1
4.9
1.1

~ 8.5'.9
7 ~ 7

2.9
3.0
0.8

0.7
0.5
0.1

0.
0.1

VI.

STATION PERCENT
TRANSMITTANCE

C-14
DEPTH PRODUC/ION

(m) mg C/m /hr)

DATE: 8 JULY

CHLOROPHYLL 8
(ug/1)

PHAEOPIGMENT
(ug/1)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL 8

RATIO

NMPE-40
50X
25X
1I

8
0.5
5.0

NR
NR
NR

3.9
4.2
3.0

0.8
2.3
0.8

0.2
0.5 .
0.3



APPENDIX VA-2

PRIMARY PRODUCTION, CHLOROPHYLL A. AND PHAEOPIGMENT
AT THREE DISCRETE LIGHT TRANSMITTANCE DEPTHS

Continued

VII.

STATION PERCENT
TRANSHITTANCE

DEPTH
(m)

C-14
PRODUCPON

(mg C/m /hr)

DATE: 29 JULY

CHLOROPHYLL a
(ljg/I)

PHAEOPIGMENT

(ug/I)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

NMPW-20

NHPP-20

PITZ-20

NMPE-20

40

50X
25X

1X

50X
25X

1X

50X
25X

1X

50X
25X

1X

50X
25X

1X

0.3
0.6
4

0.3
0.6
4

0.3
0.6
4

0.3
0.6
4

0.3
0.6
4.5

89.0
74.6
42.0

73.7
51.5
21.1

183.7
213.5
46.1

70.8
94.3
26.0

99.6
103.9

11.6

6.3
7.4

10.5

6.3
7.0
4.5

12.3
10.0
8.1

9.6
10.1
10.5

12.6
14.1
11.3

2.5
0.7
0.0

1.7
2.8
2.6

3.0
1 ~ 3
2.7

0.9
0.1
0.3

2.2
0.0
2.9

14.1
10.1
4oO

11.7
7.4
4.7

14.9
21.3
5.7

7.4
9.3
2,5

7.9
7.4
1.0

0 '
0.1
0.0

0.3
0.4
0.6

0.2
0.1
0.3

0.1
<0.1
<0.1

0.2
0.0
0.3

VIII.
STATION PERCENT

TRANSMITTANCE
DEPTH

(m)

C-14
PRODUC/ION
mg C/m /hr)

DATE: 4 AUGUST

CHLOROPHYLL a
(yg/1)

PHAEOPIGMENT

(Ug/»

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

NMPE-40
50X
25X

1X

S
0.3
4.8

NR
NR
NR

4,4
4.2
3.0

0.7
1.8
1.7

0.2
0.4
0.6



APPENDIX VA 2

PRIMARY PRODUCTION. CHLOROPHYLL A, AND PHAEOPIGMENT
AT THREE DISCRETE LIGHT TRANSMITTANCE DEPTHS

Continued

STATION PERCENT
TRANSMITTANCE

DEPTH
(m)

C-14
PRODUCTION
mg C/m /hr)

DATE: 24 AUGUST

CHLOROPHYLL a
(pg/»

PHAEOPIGMENT

(Ug/»

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGNENT-
CHLOROPHYLL e

RATIO

W-20

PP-20

ITZ 20

E-20

NMPE 40

50X
25X

1X

50X
25X

1X

50X
25X

1X

50X
25X

1X

50X
25X

1X

0 ~ 3
0.5
6.1

0.3
1

6.1

0.5
1

6.1

0.3
0.5
5.5

8
0.5
6.8

16.0
21 F 1

5.9

9.0
8.8
3.6

13.0
12.5
6.2

20.3
19.4
3.0

17.2
13>Z
3.4

4.2
6.0
7 '

2.3
2 '
2.3

2.7
2.6
3.2

7.8
6.4
4.7

5.5
4.7
4.6

1,8
0,7
0.6

0.9
1.1
0.6

0.4
1.2
0.5

0.5
1 ~ 1

0.5

0.4
0.4
0.9

3.8
3.5
0,8

3.9
4.0
1.6

4.8
4.8
1.9

2.6
3.0
0.6

3.1
2.8
0.7

0.4
0.1
0.1

0.4
0.5
0.3

0.1
0.5

. 0.2

0.1
0.2
0.1

0.1
0,1
0.2

X.

STATION PERCENT
TRANSMITTANCE

DEPTH
(m)

C-
PRODUCPON
mg C/m /hr)

DATE: 18 SEPTEMBER

CHLOROPHYLL a
(g g/1)

PHAEOPIGMENT

(ug/1)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGNENT
CHLOROPHYLL a

RATIO

PN 20

NMPP-20

FITZ 20

NMPE 20

NHPE 40

50X
25X

1X

50X
25X

IX

50X
25X

1X

50X
25X

1X

50X
25X

1X

0.2
0.8
F 1

0,2
0.8
6.1

0.2
0.8
6.1

0.2
0.8
6.1

0.2
0 '
8.0

8.6
7>0
2.0

8.0
6.9
1.1

15.7
11>6
7.3

5.6
4.9
0.5

8>8
6>4
2.0

2.1
1.9
2.1

1.9b
2.8
2.4

4.2
2.8b
2 '

4.8
5.1
4.9

1.8
3.7
2.5

1.5
1.5
1.0

0.9
0.4
1.0

0.7
1 'b
1.1

0.3
0.2
0.7

3.0
1.1
1.5

4.1
3.7
1.0

4.2
2.5
0.4

3.7
4,1
3.2

1.2
1.0

'.1

4.9
1.7
0.8

0.7
0.8
0.5

0.5
0.1
0.4

0.2
0.4
0.5

0.1
(0>1
0,1

1.7
0.3
0.6



APPENDIX VA-2

PRIMARY PRODUCTION, CHLOROPHYLL A. AND PHAEOPIGMENT
AT THREE DISCRETE LIGHT TRANSMITTANCE DEPTHS

Continued

XI.

STATION PERCEHT
TRANSMITTANCE

C-14
DEPTH PRODUC/ION

(m) (mg C/m /hr)

DATE: 27 OCTOBER

CHLOROPHYLL a
(ug/I)

PHAEOPIGMENT

(yg/I)

PRODUCTION-
CHLOROPHYLL a

RATIO

PHAEOPIGMENT-
CHLOROPHYLL a

RATIO

NMPW-20

NMP:?-20

FITZ-20

PE-20

50X
25X

IX

50X
~ 25X

IX

50X
25X

IX

50X
25X

IX

8
0.5
6

0.5
I
6.3

0.5
0.6
6.3

Oo5
I
6

11.4
16.8
5.6

11.7
12.1b
1.8

13.8
14.4

3 ~ 3

12.3
12.8
5.6

5.4
5.4
2.9

5.1
5.9
5.4

5.6
5.5
6.3

7.0
5.5
4,4

0.4
0.8
0.7

2.4
1.4
1.5

1.1
2.0
0.6

0.3
1.0
0.4

2.1
3.1
1.9

2.3
2.0
0.3

2.5
2.6
0.5

1.7
2.3
1.3

0.1
O.l
0.2

0.5
0.2
0.3

0.2
0.4
0.1

(O.I
0.2
0.1

50X
25X

~ IX

0.3
I
5.5

14.8
12.7
3.4

4.5
3.8
6.3

0.6
0,7
1.2

3.3
3.4
0.5

0.1
0.2
0.2

XII.

STATION PERCENT
TRANSMITTANCE

C-14
DEPTH PRODUCTION

(m) mg C/m /hr)

DATE: 17 NOVEMBER

CHLOROPHYLL a
(y g/1)

PHAEOPIGMENT

(p g/1)

PRODUCTION-
CHLOROPHYLL e

RATIO

PHAEOPIGMENT-
CHLOROPHYLL e

RATIO

NMPW-20
50X
25X

IX

0.3
0.6
5.2

202
4.0
3 '

1.5
1.6
1.1

0.1
0.1
1.2

1.4
2.5
2.9

0.1
O,I
1.1

NMPP-20

50X'5X

IX

0.3
0.6
6 '

2.9
2.9
3.2

1.1
1.5
1.8

0.6
0.5
0.3

2.6
1.9
1.8

0.5
0.3
0.2

FITZ-20
50X
25X

IX

0.3
0.6
6.1

2.7
3.1
2.0

1.6
1.4
1.3

0.4
0.7
0.1

1.7
2.2
1.5

0.2
0.5
0.1

NMPE-20

PE-40

50X
25X

IX

50X
25X

IX

0.3
0.6
6.1

0.6
1.0

4.0
5.0
1.2

4.5
4.1

2.2'.1

0.7

2.1
1.8
2 2

1.3
1.1
1.1

0.2
0.4
0 I

1.8
F 6
1.8

2.1
2.3
0.6

0.6
1.0
1.6

0.1
0.2
0.0



APPENDIX VA-2

PRIMARY PRODUCTION, CHLOROPHYLL h. AND PHAEOPIGMENT
AT THREE DISCRETE LIGHT TRANSMITTANCE DEPTHS

Continued

XIII.

TATION PERCENT
TRANSMITTANCE

C-l
DEPTH PRODUC/ION

(m) m8 C/m /hr

DATE: 12 DECEMBER

CHLOROPHYLL a
(yg/I)

PHAEOPIGMENT

g 8/1)

PRODUCTION-
CHLOROPHYLL'a

RATIO

PHAEOP IGMENT-
CHLOROPHYLL a

RATIO

W-20
50X
25X

1X

0.5
2
6.1

4.4
6.6
3.5

1.8
1.5
1.3

0.1
0.5
1.1

2.4
4.4
2.7

0.1
0.3
0.8

PP-20
50X
25X

1X

0.5
2
6.1

6.0
4.6
2.9

1.9
1.5
1.4

0.0
0.7
0.3

3.1
3.1
2.1

0.0
0.5
0.2

ITZ-20
50X
25X

1X

0.5
2
6.1

3.4
5.1b
4.7

1.9
1.5
1.9

0.0
0.1
0.0

1.8
3.4
2.5

0.0
0.1
0.0

E-20
50X
25X

1X

0.5
2
6.1

4.7
10.1
4.6

1.9
2.1
2.6

0.8
0.7
0.4

2.5
4.8
1.8

0.4
0.3
0.1

PE-40
50X
25X

1X

2
4

13

3.7
2.4
0.6

1.8
1.4
1 0

0.2
1.1

2.1
1.7

0.1
0.8

Mean of tvo samples
b

One sample
S ~ Surface- ~ Not applicable

NS ~ No sample
NR ~ C-14 Not required



ETOP FIVE: SPECIES BY 8 IOMASS tiG/M+3

APPENDIX VA-3

NINE iMI L( PGli4T VI 1975
AVERAGC ('i- PRIMARY . EPL ICal'E SAMPLES

AiNU PERCENI (.F TOtAL CF SURFACE hHGLE MATER PHYTUPLANKTON AT EACH SAMPLING ST lONe
APR 29 ~ 1975 ~

1 NMPII/10 FT

BAC ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
DINGP»YCEAE
BaC ILLARIUVHYCCAE
BAC I LLARIOPHYCEAE

2 iVMPP/10 FT

ME LOS I RA 8 INDE)(ANA
Sf EPHANODISCUS l(aiVTZSCHI I
PERIOINIUi( AC ICULIFERUM
STFPHANUDISCUS -st AGARAE
FRAG ILARIA CR(jt'ENS IS

BIU'(ASS
308 '9
127 87
102 59
99 ~ 75
88 02

PERCENT
27+46
11 ~ 37
9i12
8 87
7~ 83

BAG ILLARIOPHYCEAE
BAC I LLARIOPHYCEAE
BAC I LLAP. IGPHYCEAE
DINUPHYCEAE
daC I Li.AR IOPHYCCAE

3 FITZ/10 FT

BAC ILLARIOPHYCEAE
Bac ILLARlopHYGEAE
BAC ILLARIOP»YCEAE
BAG I LLARI OP HYCF AE
i)INOPHYCEAE

4 NMPE/10 FT

BAC ILLARIOPHYCEAE
BACILLARIUPHYCEAE
OINGPHYCEAE
BACILLARIOPHYCEAE
BAC I LLARIUPHYCEAE

5 NMPM/20 FT

BACILLARtOPHYCEAE
BactLLARtop»YcEAE
0 INOPHYCEAE
BAG ILLARIOPHYCEAE
BAC ILLARIUPHYCEAE

6 NMPP/20 FT

BAC ILLARIOPHYCEAE
Bac ILLARIopHYGEAE
DINUPHYCEAE
aaC I LLAMIOPHYCEAE
BAC ILLARIOP»YCEAE

STEPHANUOISCUS NIAGARAE
MELUS (RA BINDEKANA
STEP HANOUISCUS ASfkCA VAR M IN
GY MNOD INIUM SP ~

MELOSI RA ISLAND( CA

ST EP»ANGL) I SCUS N I AGARAE
MELUSIRA BliNDERANA
MFLUSIRA I SLANUICA
ASTERIONELLA FGkiMUSA
GYMNOUINIUM SP ~

MELDSIRA BINOLRANA
STEPHANODISCUS NIAGARAE
PER IDINIUM ACICULIFERUM
S f EPHANOQ[SCUS AST RFA= VAR ~ M tiV
STLPHANUUISCUS HANfZSCHII.

MEl.OS IRA BINDERA'IA
S fEPHANQDISCUS t S I'REA VAR~ MIN
GYMNGDIN IUM SP
STEPHANODISCUS »ANTZSCHtt
ASTERIUNELLA F(.MUSA

MLLUSIRA 8 INDE-:i';~a
Sf EPHANUUI SCUS iiSTREA VAR ~ iMIN
GYMNCD IN IUM SP.
Sf EP»ANUDIS(.US Fahl ZSC»t I
STEPHANUOISCUS ':IAGARAL

8l GMASS
498 BG
470 24
274.06

91~40
55 Bl

BIOMASS
199 ~ 51
198. 27

40 '8
35 17
30 '6

BICi(ASS
335 34
299 '1
128 23

91 35
88 53

BIOMASS
441 41
114 19

92 67
82 ~ 97
77 '2

BIOMASS
341 32
159.87
112+98

95 ~ 80
78 ~ 74

PERCENT
27 61
26 '3
15 ~ 17

5 06
3 09

PERCENT
26~61
26 '4

5~37
4 '9
4 '6

PERCENT
24 10
21 ~ 51

9 21
6 56
6~ 36

PERCENT
36 90

9 55
7 ~ 75
be 94
6.51

PERCENT
29 ~ 41
13.78

9 '4
8 '6
6 ~ 79



7 FITZ/20 F i

APPENDIX VA-3 (Continued)

BAC ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
BAC I LLARIOPHYCEAE
SAC ILLARIUPHYCEAe
SAC ILLARIGPHYCEAE

8 NMPE/20 FT

MELOSIRA SINDl RAVA
Sf EPHANODISCUS 'IAGARAE
HELOS IRA ISLAM"I Ca
SfePHANQDISCUS asfRCA VAR HIN
S'fEPHANUDISCUS HANTZSCHII

8IU lASS
390 '8
199.51
147 ~ 30
94 21
93 23

PERCENT
28 19
14 ~ 41
I0~ 64

81
6 ~ 73

SAC ILLAR I OPHYC EAE
BAC I LLARIGPHYCEAE
0 INOPHYCEAE
Sac ILLARIOPHYCEac
BAC I LLARIOPHYCEAE

9 NMPM/40 FT

MELUSIRA lslNDERANA
STEPIIANGDISCUS ASTREA VAR~ HIN
GYHINCOINIUM SP
STEPHANODISCUS NIAGARAE
ASTER IONELLA I'URHOSA

BIOMASS
257 83
139.87
128 21
99 75
60.6O

PERCENT
23~17
12 57
11 ~ 52

8~97
5 '5

SAC ILLARIOPHYCEAE
SAC ILLARIOPHYCEAE
BAC liiARIGPHYCEAE
0INI'PHYCEAE
DINOPHYCEAE

10 NMPP/40 FT

HCLUSIRA SINUERANa
STEPHANDDISCUS NIAGARAE
FRAGILARIA CAPUCINA
GYHNU0I NIU.'I SP
PERIGINIUM ACICULIFERUM

BIOMASS
334 ~ 53
199 '1
168 14
107 ~ 89

89 75

PERCENT
26 68
15 '1
13+41

8 60
7 ~ 16

SAC I LLARIOPHYCEAE
BAC ILLARIOPHYCEAE
SAC ILLARtoPHYCEAE
DINUPHYCCAE
DINOPHYCEAE

11 FITZ/40

Ft'TEPHANODISCUS NIAGARAE
HELOSIRA SINUERANA ~

STEPHANODISCUS ASTREA VAR ~ HIN
PERIDINIUM ACICULIFERUH
GYHNODINtUH SP

BIOMASS
997 71
401 16
302 61
128 '3
102 '3

PERCENT
40+ 80
lb 41
12 '8

5 24
4 ~ 2L

8AC II.LARIOPHYCEAE
BAC ILLARIOPHYCEAE
OI NUPHYC EAE
SAC ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE

12 NHP E/40 F T

HELUSIRA SINDERANA
sf EpHANQD ISCUs ASTREA vARe HIN
PERIDINIUM ACICULtFERUH
STEPHANGDISCUS NIAGARAE
srEFHANoo tscvs HANrzscHI I

8 IOMasS
329 '0
188.42
128 23
99 75
81+69

PERCENT
25 33
14 47

9 85
7 '6
6 27

0 INUPHYCEAE
BAC ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
Sac ILLaRIUPHYCEAE
OINOPHYCEAE

13 NMPH/60 FT

C ILLARIOPHYCEAE
C ILLARIOPHYCEAE

SAC ILLARIOPHYCEAE

PERIDINIUM ACICULIFERUM
HELOs I RA 8 IN DER aivA
STEPHaNUDISCUS NIAGaRAE
STEPHANODISCUS ASTREA VAR MIN
GYMNUDINIUM SPY

S I8 P HANODI Sc Us w I AGAR Ae
HELOS IRA BINDiRANA
sTEpHaNootscus ASTRea vaR.

8 IOMASS
259.65
202 35
199 '1
194 F 11
128 21

BIOMASS
149 '3

80~23
68 '2

PERCENT
18.6L
14 50
14 30
13 '1

9 '9

PERCENT
23.27
LZe48
10 66



'OAC I LLARIOPHYCEAE
DINUPHYCEAE

APPENDIX VA-3 tinued)

STEPHat'OUISCUS HANTCSCttl I
PERIDINIUH ACICULIFERUH

60 ~ 30
51 29

9 38
7 ~ 98

14 NHPP/60 cr

BACILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
ithC I LLARIOPHYCEAL
BACILLARIOPHYCEAE
BAC ILLARIOPHYCEAE

HELOSIRA BI NUB~AHA
STEPt)ANODISCUS iulAGARAE
STEPHANUDISCUS ASTREA VAR~ HIN
HELUSIRA ISLat utch
STEP HANUDISCUS t'.At,7CSCHI I

8 KOHA'SS
254 '2
149 '3
142. 71

55 81
49 ~ 81

- PERCENT
27 71
16~ 32
15 57

6 '9
5 43

15 FITZ/60 FT

BAC tLLARIOPHYCEAE
dAC I LLARIOPHYCEAE
D IN GPHYCEAE
BaCILLaRIOPHYCEAE
BAG ILLARIOPHYCEAE

16 NHPE/60 FT

DINUPHYCEAE
OINGPHYI.EAE
BAC ILLARIGPHYCEAE
BA(.ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE

STEPHANUDI SCUS ul AGARAE
HELOSIPA BINOEkiiNA
GYHNIiVINIUH SP ~

STEPHat)UDISCUS ASTREA VAR ~ HIN
HELOSIRA ISLAfiOICA

PERIDINIUH ACICULIFERUH
GYHiuJD INIUH sp ~

HELOS I RA BINDERauA
STEPHANODISCUS ASTREA VAR~ Hliu
HELOSIRA ISLANGICa

8 I GHASS
324 25
117 '2

97 75
65.64
54+66

BI LHASS
230 82
205 65
179 23
165+58
67.32

PERC'ENI'4

88
12 61
10 52

9 21
5~ 88

PERCENT
19 '5
17 15
14»94
13 81

5 61
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APPENDIX VA-3 (Continued)

NINE MILL i'tltNT VICINITY - 1975
AVERA( 8 OF PRIMARY ANU REPLICATE SAHPLES

TOP FIVE SPECIES BY BIOMASS MG/Mo3 AND PERCENT (!F TOTAL UF SURFAI.E |iHULE HATER PHYTOPLANKTON AT EACH SAHPLING STATION ~

'AY 6 1975

1 NMPtl/10
FT'AC

ILLARIOPHYCEAE
CHRYSOPHYCEAE
BAG ILLARIOPHYCEAE
BAC I L LAR IOPHYC EAE
BAG ILLARIOPHYCEAE

2 NMPP/10 FT

BALILLARIOPHYCEAE
CHRYSOPHYCEAE
CRYPTUPHYCEAE
BAC ILLARIOPHYCEAE
0 INUPHYCEAE

3 FITZ/10 FT

FRAGILARIA CAPUCINA
UNIDENTIFIED CHRYSUMONADALES
STFPHANUDISCUS NlAGARAE
HELOSIRA BINDERANA
STEPHANOOISCUS HANTZSCHII

STEPHANODISCUS NIAGARAE
UNIDENTIFIED CHRYSOMUNAOALES
CHROOMONAS ACUTA
STEPHAhODISCUS rtANTZSCHI I
GYHNUDINIUH SV

8 I CHASS
128 '1
121.07
99 ~ 75
98 73
55 60

8 I CMASS
99~ 75
89~26
54 '5
54+74
40 '2

PERCENT
15 17
14 '3
11 81
11+68

6 '8

PERCFNT
14~46
12~94
7 '5
7+94
5~89

OINOPHYCEAE
OINOPHYCEAE
BAC ILLARIOPHYCEAE
CHRYSOPHYCEAE
BAC ILLARIUPHYCEAE

4 NHPE/10 FT

0 I NCPHYCEAE
CRYPTOPHYCEAE
BACILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
CHRYSCPHYCEAE

5 NMPM/20 FT

CHRYSOPHYCEAE
DINCPHYCEAE
BAC ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
BAG ILLARIOPHYCEAE

6 NMPP/20 FT

Ol NUPHYCEAE
ACILLARIQPHYCEAE
lRYSUPHYCEAE

RYPTOPHYCEAE
DINCPHYCEAE

PERIOINIUM ACICULIFERUM
GY lNOD liltUM SP~
STEPHANOD ISCUS illAGARAE
UNI DENT IF IEO CH4YSO'IONADALES
ASTERIONCLLA FURMUSA

PERIUINIUM ACICULIFERUM
CHROUMUNAS ACUTA
ASTERICNELLA FC|tMOSA
STEPHANOD ISCUS ASI'REA VARa MIN
UNIOENT IFtED CHRYSOMONAOALES

UNIDENTIFIED CHRYSOMUNADALES
PER IOINIUM AC ICAL IFERUH
STEPHANUO I SCUS NIAGARAE
STEPHANCOISCUS tiANTZSCHIL
HELOS I RA I SL AiNO t CA

PER IUINIUM AC t<UL IFERUM
STEPHANU3ISCUS Xt AGARAE
UNIUENTIFIEU ~.>cYSOMUNAC
CHROUi+iUNAS ACUIIi
GYMNOU IN IUH SV ~

.BIOMASS
76~ 94
50 78
49+ 88
46 40
45~22

BIOMASS
25 65
12 59
12 33
11 ~ 42
10 ~ 61

8 IUMASS
106 '3

51+29
49 88
49.18
4bi61

BIOMASS
128 '3
99175
97 ~ 79
89+03
60% 93

PERCENT
14m 43

9 ~ 52
9 35
8 F 70
8 48

PERCENT
17 '6

8 72
Be 54
7 '1
7 34

PERCENT
17 '5

8 '7
Go 14
8 ~ 03

61

PFRCENT
15 '0
11 82
Il JO
10 '5

7 ~ 22



APPENDIX VA-3 (Continued)
7 Z/20 FT

CHRYSGPHYCEAE
CRYPTGPHYCEAE
CHRYSOPHYCEAE
OltiUPHYCEAE
BnCILLARIOPHYCEAE

8 NMPF/20

FI'INUPHYCEAE

CHRYSCPHYCEAE
BAC ILLARIOPHYCEAE
CkYPTCPHYCEAE
SAC IL LAR IOPHYCEAE

9 NMPW/40 FT

OINUPHYCEAE
BAC ILLAR IUPHYCEAE
CRYPTGPHYCEAE
CHRYSGPHYCEAE
BAC I LLARIGPHYCCAE

10 NMPP/40 FT

CRYPTOPHYCEAE
BAC I LLARIUPHYCEAE
CHRYSOPHYCEAE
SAC I LLAR IOPHYCEAE
CRYPTGPHYCEAE

CHRYSUCHRUMUL Itin PARVA
CHiOOMONAS ACUT A

UNI DEN'I IF IEO CiIRYSCMCNADnLES
GYMNUO IN IUM 5 ~

'SIEilltNElLA < C <M(iSA

PERIDINIUM ACICVLIFERUM
CHRY SOCHR CMUL I Nn P ARV n
ASTERIIJNELLA I <!RMUSA
CHRUOMUNAS ACUTE
NITZSCHIA GRACILIS

GYMNOOINIUM SP
STEPHANODISCUS ASTREA VAR~ MIN
CHROUMONAS ACUTA
CHRYSOCHRCMUL INA PARVA
STEPHANOD ISCUS HANTZSCHI I

CHROGMONAS ACUTA
MLLOSIRA ISLnttOICA
VNI DENT IF IED Cti'iYSOiMONAOALE5
STEPHANUOISCU~ HANTZSCHI I
cRYpTGM0\ns Gvnrn

BIOMASS
27 59
26 92
21 21
20 31
14 47

8 I CMASS
102 59

4 7~95
33 ~ 96
30 60
27 04

8 ICMASS
60~ 93
45 '8
40. x5
38. 35
35 93

BIOMASS
73 23
71 93
49 93
47~90'6.08

PERCENT
14 84
14 48
11 40
10 '2

7 78

PERCENT
25 '3
11 '4

8 '8
7 55
6~68

PERCENT
14 '7
10 92

9 '0
9 17
8 59

PERCENT
12 F 00
lla79

8 18
7 85
7 55

11 FITZ/40 FT

SAC ILLARIOPHYCCAE
SAC ILLARIOPHYCEAE
CRYPTOPHYCCAE
BAC ILLARIOPHYCEAE
CHRYSOPHYCEAE

12 NMPE/40 FT

STEPHANOUISCUS ASTRCA VAR tilN
STEPHANODISCUS NIAGARAE
CHROOMONAS ACVIA
TABELLARIA FCNl-STtiATA
UNIDENT IF IED CIHYSOMOitAOALES

8l CMASS
85~64
49 88
40 15
34 70
28.28

PERCENT
20.58
11+98
9 '5
8 34
6 '9

OINUPHYCEAE
CRYPTOPHYCEAE
CHRYSGPHYCEAE
BAC ILLARIOPHYCEAE
CRY PTOPttYCLAE

'3 NMPW/6C FT

PERIOINIUM AC ILVLIFERUM
CHROGMIiNAS ACUIA
CHKYSOCHROMUL Itin PARVA
s TE pHnr Go I scvs .ilAGARAE
CRYPTUMJNAS UVATA

SIGMASS
128 23

78 01
76 18
49 F 88
46 F 08

PERCENT
19%90
12 10
11 82

7 74
7 15

0 I NOPHYCEAE
SAC ILLARIOPHYCEAE
CRYPTOPHYCEAE

PER IOINIUM AC ICuLIFLRUM
SIEPHANUDISCUS MIAGARAE
CHROGMUNAS ACUT Ai

BIOMASS
107 59

99 TT
48 '0

PERCENT
I~.69
15 26

7 44



APPENDIX VA-3 (Continued)

CHLOROPHYCEAE
CHRYSOPHYCEAE

14 NMPP/60 Fl

GLUEOCYSTIS GIGAS
CHRYSOCHROMULINA PARVA

45 ~ 53
35 ~ 10

6 '6
5 37

CRYPTOPHYCEAE
0 I NOPHYCEAE
BAC ILLARIOPHYCEAE
DI NUPHYCEAE
BAC ILLARIOPHYCEAE

15 FITZ/60 FT.

BAC ILLA'OPHYCEAE
BAC ILLARIOPHYCEAE
DI NOPHYCEAE
CRYPTGPHYCEAE

. BAG ILLARIOPHYCEAE

16 NMPE/60 FT

CRYPTOPHYCEAE
DINUPHYCEAE
BAC ILI.ARIOPHYCEAE
CHRYSOPHYCEAE
BAC ILLARIOPHYCEAE

CHROUMUNAS ACUTA
PLRIUINIUM ACICULIFERUM
STEPHANOOISCUS iVIAGARAE
GYMiNCDINIUM SP ~

STEPHANOUISCUS HANTZSCHII

FRAG ILARIA CAPUCINA
STEPHANODISCUS ASTREA VAR~ MIN
GYMNODINIUM SP
CRYPTOMDNAS OVATA
ASTERIONELLA FORMOSA

CHRUUMUNAS ACUI'A
pERIDINIUM AclcuLIFERUM
STEPHANOUISCUS NIAGARAE
CHRYSQCHRUMULINA PARVA
STEPHANODISCUS HANTZSCHII

BIOMASS
51 91
51 '9
49 F 88
40 '2
35 '3

BIOMASS
47 '6
34+26
30~47
27.t 5
23 ~ 60

BIOMASS
78.37
76 ~ 94
49 ~ 88
46 ~ 29
43+ 19

- PERCENT
10 '3
10~

11'm

83
8 ~ 01
7 08

PERCENT
13~92
10~03

8~92
8 '9
6+ 91

PERCENT
17 ~ 39
17 ~ 07
11 ~ 07
10 ~ 27

9 59



APPENDIX VA-3 (Continued)

NINE MILI !'!)INl'l 1975
AVERAGE tll- i'ktMARY REPL ICATC SAMPLES

TOP F IVE SPECIES BY BIOMASS MG/M+3 ANil PEkCENT:,;f TOTAL UF SURFACE 'MHGLE WATFR PHYTOPLANKTON AT EACH SAMPLING ST TION~

vAY 20'975 ~

I NHPM/10 FT

BAC I LLARIOPHYCEAE
DINCPHYCEAE
BAC I L LARIGPHYCEAE
CHLORGPHYCEAE
8AC ILLARIOPHYCEAE

2 NMPP/10 FT

BACI.LLAKIOPHYCCAE
OINI'iPHYCEAE
CHLGRCPHYCEAE
BAC ILLARIOPHYCEAE
8AC ILLARIOPrIYCEAE

3 FITZ/10 FT

STEPHANODI SCUS HAi!TZSCHI I
PERIOINIUH AClCULIFCRUM
HELOSIRA ITALI CA VAR ~ SUBARCT I
CLOSTERIui'I VENUS
STEPHANO!DISCUS ASTRCA

STEPHANUDISCUS HANTZSCHI I
PCR IuliIIUM AC ICULIFERUM
TROCHISCIA SP ~

MELOSIRA ITALICA VAR. SUBARCTI
CYCLOTELLA HEN'EGHINIANA

BIOMASS
794 ~ 89
171 ~ 92

76 ~ 83
15 61
59 '4

8 IONASS
723 01
319 27
222 98

73 '8
66 '9

PERCENT
45~41

9 '2
4~39
4 '2
3 42

PERCENT
39a34
17 37
12+ 13

3 99
3 ~ 62

BAC ILLARIOPHYCEAE
CrILURGPHYCEAE
CHLCROPHYCEAE
GINCVHYCEAE
8AC ILLARIOPHYCEAE

NMPE/10 FT

BAC ILLARIGPHYCEAE
DINOPHYCEAE
BAC ILLARIOPHYCEAE
8AC ILLARIOPHYCEAE
8 AC I L LAR I OPHYC EAE

5 NMPM/20 FT
)

DINGPHYCEAE
Ol NGPHYCEAE
BAC ILLARIOPHYCEAE
BACILLARIOPHYCEAC
BAC ILLARIOPHYCEAE

6 NHPP/20 FT

BAC ILLARIOPHYCEAE
DINUPHYCEAE
BACILLARIOPHYCEAE
BAC ILLARIGPHYCEAE
BAC ILLARIUPHYCEAE

STEPHANGDISCUS HANTZSCHI I
CLOSTERIUH VEllvS
TROCHISCIA SP ~

PERIujb IUM ACICJLIFERUM
Asl ERIGNELLA FUMOsA

STEPHANGDI SCUS HANTZSCHI I
p E R I 0 IN I UM Ac I i.uL I F ERUH
0 IATUMA ELOi'IGAiIUM
ASTFR IONELLA I.!ii!MUSA
MELOSIRA 8INOLP!INA

PERIDINIUM ACICULIFERUM
GLENCOI!!IluiH SP
ASTERIONLLLA FCR:!IGSA
FRAG ILARIA CAP J" INA
OIATCHA ELONGATUH

sTEpHAI aolscus liANTLSCht t
PERIUINI JM ACI<ULIFCRUM
5 TEPHANGUISCUS ."; IAGARAE
OI ATOMA ELGNGi'itil!I
AsTEkIUNELLA f t.!TMusA

BIO'IASS
477.18
151+24
105 '5

98 '4
74 77

BIOMASS
363 '2
319 27

71 35
71 ~ 03
69~ 71

BIOMASS
294~ 71

83 ~ 30
45 '4
43~43
35.82

BIOMASS
670 tv
368 '9
212

91 57
71 99

PERCENT
36 02
11 40

7~ 96
7~41
5~64

PERCENT
30 '9
26 51

5 '2
5 90
5 79

PERCENT
46 '1
13 17

7 15
6 81
5 67

PERCENT
32+98
l e~ 13
10 '5
4 '1
3 54



APPENDIX VA-3 (Continued)

7 FITZ/20 FT

SAC ILLARIOPHYCEAE
DINDPHYCEAE
SAG ILLARIUPHYCEAE
BAG ILLARICPHYCEAE
SAC ILLARIOPHYCEAE

8 NHPE/20 FT

OINOPHYCEAE
BAG ILLARIOPHYCEAE
SAC ILLARIOPHYCEAE
BAG ILLARIOPHYCEAE
DINUPHYCEAE

9 NHPII/40 FT

OINOPHYCEAE
OINOPNYCEAE
BAC ILLARIOPHYCEAE
CHRYSOPHYCEAE
CHLOROPHYCEAE

10 tfHPP/40 FT

STEPHANODISCUS NAhTCSCHI I
pERIDINIUH AGICULIFERUM
STCPNAhUOISCUS NIAGARAE
ASlERIONELLA f.URNOSA
TASELLARIA FCNESI'RAl'A

PERIOINIUH ACIQJLIFERUH
STEPHANOOISCUS NANTZSCHI I
ASTFRIONELLA FORHuSA
DIATOHA ELONGATUH
GLENuOINIUH SP

GLENGOINIUH SP~
PFRIUINIUH ACICULIFERUH
OIATDHA ELONGAIUM
OCNROHI:NAS SP ~

SCENEOESHUS BIJUGA

8 I CHASS
695 '3
171 '2
106 19
66~98
66 '6

BIGHASS
761 35
524 '9

77~ 37
76 '6
49+98

SICHASS .

150 98
98 '4
44a15
36 92
36 83

PERCENT
44 '4
10~ 96

6 77
4 27

27

PERCENT
39 19
26 '9

3 ~ 98
3 '3
2 '7

PERCENT
28 37
18~46

8 30
6~94
6 '2

4

SAC ILLARIOPHYCEAE
DINUPHYCEAE
BAG ILLARIOPHYCEAE
OINGPHYCEAE
BACILLARIOPNYCEAE

11 FITZ/40 FT

STEPNANODISCVS NANTZSCHI I
PERIDINIUH ACICULIFERUH
HELOSIRA ITALI GA VAR ~ SUSARCT I
GLENUD IIIIUiH SP ~

0 I AT OHA L'LONGA I UH

8 IOHASS
638 '5
396 '2

88 '4
66.64
55.44

PERCENT
41 'l
25. 93

50 80
4 '6
3+63

BAG ILLAKIOPHYCEAE
OlhUPHYCEAE
SAC I LLARIOPHYCEAE
CHLOROPHYCEAE
BACILLARIOPNYCEAE

12 NHPE/40 FT

STEPHANDOISCUS NANTZSCHII
PERIDINIUII AC ICUL IFERVH
ASTERIOifELLA FURHOSA
SCENEDESHUS BIJUGA
HELOSIRA SINDf:RANA

8 IOHASS
629 '9

98 '4
bbo 50
58 23
57 58

PERCENT
48~47

7~ 56
5 12
4+ 48
4 43

OINUPHYCEAE
SAG I LLARIOPHYCEAE
SAC ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
SAC ILLARIOPNYCEAE

13 NHPM/60 FT

INOPHYGEAE
OINDPHYCEAE
BAC ILLARIUPHYCEAE

PER ID lhlUH AC I CUL I FE'RUfi
STEPNANQDISGUS NANTZSChl I
CYCLOTELLA IfEtiEG)IINIAHA
FRAGILARIA CAPUCINA
ASTCRIONELLA rURHOSA

GLENODINIUH Sfi.
PCRIOI t IUN AC I LIILIFCRUH
ASTERIONELLA f URHUSA

BII HASS
985 F 46
469.32

TO ~ 65
68.00
65 '3

SIOHASS
13v~32
122 80

43 19

PERCENT
47 ~ 03
22 40

3 '7
3 ~ 25
3 13

PERCEhT
28 t5
26.20

9 '4



i'LUROPHYCEAE
BAC ILLARIOPHYCEAE

14 NMPP/60 FT

APPENDIX V Continued)

37 ~ 78
26~ 39

SCENEDESMUS BIJUGA
STEP HANUO I SCUb ASTRt A VAR~ M IN

8 06
5 63

BAC I LLARIOPHYCEAE
DINLPHYCEAE
BAC ILLARIOPHYCEAE
BAC ILLAR IOPHYCEAE
BAC ILLARIOPHYCEAE

15 FITZ/60 FT

STFPHANUD[SCUS HANTZSCHI 1
PCRIUINIUM ACILULIFERUi".
MELOSIRA ITALICA VAR ~ SUBARCTI
CYCLUTELLA MENtuHINIANA
DIATOMA ELONGAIUM

BIOMASS
959 78
690.74
118 41
103 '0
95.28

PERCLNT
37 10
26 '0

4 '8
4 02
3 68

BAC I LLARIOPHYCEAE
DINUPHYCEAE
BAG ILLARIQPHYCEAE
BAC ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE

16 NMPE/60 FT

OINOPHYCEAE
BACILLARIOPHYCEAE
BAC ILLAR IOPHYCEAE
BACILLARIOPHYCEAE
BAC ILLARIOPHYCEAE

STEPHANOO[SCUS HANTZSCH11
PERI UINIUM AC ILULIFERUM
OIATUMA ELONGAIUM
ASTERIOiVELLA FURMUSA
TaeELLaRla FENtSTRaTA

PERIDINIUM ACICULIFERUM
STEPHANUDISCUS HANTZSChll
DIATOMA ELONGATUM
ASTER ION tLLA f ORiIOSA
TABELLARIA FtNLSTRATA

BIOMaSS
564 45
371 '6

82 80
77 '7
48 15

8 I OMASS
1206 F 49
418.58

94 '9
69~64
66 '6

PERCENT
37 86
24 91

5 55
5 19
3 23

PERCENT
52 57
18 24

4 ~ 13
3 03
2 '2
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APPENDIX VA-3 (Continued)

il NINE MILE POINT; VICINITY - 1975
AVERAGE QI- PRIHARY ANO REPLICATE SAMPLES

TOP FIVE SPECIES BY BIQHASS HG/M4'3 ANQ PERCENT GF TOTAL OF SURFACE hHQLE 'HATER PHYTUPLANIiTON AT EACH SAMPLING STATIONS
JUN 10 '975 ~

I NMPd/10 FT

CHRYSOPHYCEAE
BAC ILLARIOPHYCEAE
BAG ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
CRYPTQPHYCEAE

2 NMPP/10 FT

CHRYSOPHYCEAE
BAC ILL AR IQP HYCEAE
BAG ILLARIOPHYCEAE
0INGPHYCEAE
BAC ILLARIOPHYCEAE

3 FITZ/10 FT
I

CHRYSQPHYCEAE
BACILLARIQPHYCEAE
CRYPTOPHYCEAE
CHRYSQPHYCEAE
CHLORQPHY'CEAE

4 NMPE/10 FT
h

CHRYSOPHYCEAE
BAC ILI.ARIOPHYCEAE
CHLUROPHYCEAE
CRYPTQPHYCEAE
HYXOPHYCEAE

5 NHPM/20 FT

QCHRQHONAS SPo
STEPHANOOISCUS IIANTZSCHII
STEPHANOOISCUS ASTREA VAR~ HIN
CYCLGTELLA ATOHUS
CRYPTQHQNAS ERUSA

GCHRQHONAS SP ~

OI ATUHA ELONGAIUH
STEPHANQQISCUS HANTZSCHII
PERI01NIUM ACICULIFERUM
HELQSIRA 8INOER AflA

CCHRUHONAS SPe
STEPHANQUISCUS HANTZSCHII
KAIABLEPHARIS UVALIS
CHRYSQCHRGHULIwA PARVA
HOUGEOT IA SP ~

GCHRUHGNAS SP~
STEPHANOOISCUS HANTZSCHII
HGUGEOTIA SP ~

CRYPTUHQNAS OBUVATA
CHROVCQCCUS OISPERSUS VAR~ HIN

BIOMASS
-724 F 43
618 02
194 62
166 '6
145 '9

8 IOHASS
502 ~ 08
148.58

95 75
75 56
61 '2

.BIOMASS
224 74

. 130.57
60 80
57015
53 78

810HASS
236 '9
113 16
47 06
46+92
40~50

PERCENT
25m 43
21 70

6 83
5~ 84
5 ~ 13

PERCENT
32+72

9 '8
6a24
4i92
3 '9

PERCENT
23 29
13 53

6~ 30
5 92
5 57

PERCENT
27 22
13 01

5 41
5 ~ 39
4e66

CHRYSQPHYCEAE
BAC I LLARIOPHYCEAE
SAC ILLAR TOP HYCEAE
CHLOROPHYCEAE
BAC ILLARIOPHYCEAE

6 NMPP/20 FT

CHRYSQPHYCEAE
ACILLARIOPHYCEAE
AC ILLARIOPHYCEAE
RYPTOPHYCEAE

BAC ILLARIOPHYCEAE

OCHROHONAS SP ~

STEPHANOOISCUS IIANTZSCHII
CYCLOTELLA ATUMUS
CHLAHYOUMQNAS GLuBOSA
COSCINOQISCUS LALUSTRIS

UCHRUHGNAS SP ~

COSC INQOISCUS LALUSTRIS
STEPHANQOISCUS I<ANTZSCHI
CRYPTUHQVAS ERUSA
FRAGILARIA CAPUCINA

BI.GHASS
521h20
322+07
227 ~ 51
172 ~ 71
146 60

8 I O'IASS
406 F 44
146 '0
130. Bo

91 24
55 32

PERCENT
20 '6
12 95

9~ 15
6 '5
5 90

PERCFNT
29 '2
10 72
9 '5
6 '7
4 05



APPENDIX VA-3 Continued

20 FT

CHRYSOPHYCEAE
BAC I LLARIOPHYCEAE
MYXCPHYCEAE
CRYPTGPHYCEAE
CHYPTOPHYCLAC

8 NHPE/20 FT

-CHRYSOPHYCEAE
OINUPHYCEAE
daCILLARIOPHYCEAE
BACILI.ARIOPHYCEAE
CHRYSOPHYCEAE

9 NMPil/40 FT

CCHROMGNAS SP ~

0 IATOHA FLONGAIUH
CHROUCOCCUS Ol SPERSUS VAR ~ HliN
CRYPTOMOiNAS ERIISA
CHROO'IONAS ACUTA

GCHROHONAS SP ~

PCRIOlhlUH ACICULIFERUH
STEPHAhQOISCUS HANTZSCHII
OIATUHA ELGNGATUM
CHRYSUCHIkOIIULI NA PARVA

BIOMASS
267 77

59 87
58 86
54. 75
48 '1

BIOMASS
227. 13

75 56
65 '2
55 44
48.64

PERCENT
27 '8

6 19
6 08
5. 66
4 ~ 99

PERCENT
28 ~ 39

9 45
8.18
6 '3
6 F 08

CHRYSOPHYCEAE
BAC ILLARIOPHYCEAE
BAC ILLA'UPHYCEAE
BAC I LLARI OPHYCEAE
HYXGPHYCEAE

10 NHPP/40

Fl'CHROHONAS SP ~

STEPHANOOISCUS )IANTZSCHII
CYCLUTELLA AT04IIS
CYCLGTELLA GLGMERATA
CHROGCOCCUS OISI'EP.SUS VAR ~ HIN

BIOMASS
590 '4
348 '8
106 ~ 10

72 82
56 '3

PERCEhT
30 68
18 09

51
3 '8
2 94

CHRYSOPHYCEAE
OINOPHYCEAE
SAC I LLARIOPHYCEAE
SAC I L LAR IOI'HYCEAE
CRYPTOPHYCEAE

11 FITZ/40 FT

CCHRUMONAS SP ~

CERATIUH HIRUkiOINELLA
COSC INOOISCUS LACUSTRIS
OIATQMA ELONGATUH
CRYPTUMONAS OVATA

8 IOMASS
224 '4
199 '3

73 30
68 75
48 ~ 56

PERCENT
id 95
16 sl

6 18
5.80

09

SAC ILLARIUPHYCEAE
CHRYSOPHYCEAE
dAC ILLARIOPHYCEAE
CHRYSOPHYCFAE
CRYPTOPHYCEAE

12 NHPE/40 FT

STEPklANOOI SCUS IIANTZSCHII
CCHROHONAS SP
OIATGMA ELONGAIUH
RHIZOCHRYSIS SP ~

KATASLEPHARI5 JVi(L IS

8 LOHASS
235 02
119 54

79 83
34 '5
33 '5

PERCENT
30 11
15 31
10 23

4 '4
4 ~ 35

CHRYSOPHYCEAE
dAC ILLARIOPHYCEAE
SAC ILLARIOPHYCEAE
CRYPTCPHYCEAE
BAC ILLARIOPHYCEAE

13 IIHPK/60 FT

CHRY SOPHYC EAE
BAC ILLARIOPHYCEAE
IIACILLARIOPHYQEAE

UCHRUHUNAS SP ~

FRAG ILARIA CRUliINENSIS
FRAG ILARIA VAULtiCRIAE
CRYPTOHOihAS ERLSA
0 I ATUi'IA E LOi'IGA I IIH

GCIIROHUNA> SP.
STEPHANOUISCUS IIANTZSCHII
STEPIIANOOISCUS .'ISI'REA VAR +IN

S IUMASS
351 ~ 45

84 69
63 ~ 93
54o 75
39 ~ 92

BIOMASS
42 7 ~ 96
356 88
212 ~ 31

PERCENT
38 '7

9 '2
7~ 03
6 '2
aa 39

PFRCtNT
19 71
16 ~ 43
9a78





APPENDIX VA-3 (Continued)

NINE MILE PiDINT VICI 1975
AVERAGE CC )ill'!AKY A L ICATE SAMPLES

TGP r I VE SPECIES BY BIOMASS MG/M+3 ANV PERCENT CF TOTAL UF b KFACE bHGLE )iATER PHYTUPLANKTON AT EACH SAMPLING STAT
JUN 24 i 1975 ~

NMPd/10 FT

CHRYSOPHYCEAE
. BACILLARIOPHYCEAE

CRYPTGPHYCEAE
CRYPTCPHYCEAE
CHLCROPHYCEAE

NMPP/10 FT

CHRYSOPHYCEAE
CRYPTOPHYCEAE
BAC ILLARIUPHYCEAE
CRYPTCPHYCEAE
BAC ILLARIUPHYCEAE

FITZ/10 FT

CHRYSOPHYCEAE
DINGPHYCEAE
CRYPTOPHYCEAE
BAC ILLARIOPHYCEAE
CRYP)'GPHYCEAE

NMPE/IO FT

CHRYSOPHYCEAE
CRYPTOPHYCEAE
CHLORCPHYCEAE
SAC IL).ARIOPHYCEAE
CHLUROPHYCEAE

NMPM/20 FT

CHRYSOPHYCEAE
CRYPTOPHYCEAE
UAC ILLAR IOPHYCEAE
CHLCRCPHYCEAE
CHLOROPHYCEAE

NMPP/20 FT

CHRYSOPHYCEAC
CRYPTOPHYCEAE
BAC I LLAR IOPHYCEAE
CRYPTGPHYCEAE
CHLCRCPHYCEAE

OCHRUMUNAS SP ~

STEPHANODISCUS NIAGARAE
CRYPTUMONAS OVAIA
CRYPTUMONAS ER!)SA
MiGUGECTIA SP

CCHROMONAS SP ~

CRYPTOMONAS OVAfA
COSCINOOISCUS LACUSTRIS
CRYPTOMONAS ERUSA
DIATU')A ELUi)GATV')

CCHROMONAS SP~
CERATIUM HIRUNDINELLA
CRYPTQMQNAS OVAfA
OIATUMA FLONGAfu )

CRYPTUMUNAS ERUSA

CCHROMuNAS SP.
CRYPTUMONAS OVA'fA
MOUGEUTIA SP
OIATGMA ELONGAIUM
ANKISTRQUESMUS )'ALCATUS

GCHRUMONAS SP~
CRYPTOMONAS Ef«SA
COSC INOQISCUS L:iCUSTR IS
CHLAMYDQMUNAS GLQBOSA
MUUGEOTIA SP ~

OCHRQMONAS SP
CRYPTOMQNAS OVA)A
DIAT!)MA ELUNGA).')'1
CRYPTQMUNAS ERi)SA
AhKISTRODESMUS )'ALCATUS

8l liMASS
1293 '7
235 62
159 52
130 47
107 62

BIOMASS
926 ~ 52
141 80
106 '9

72 '8
67 '4

8 I OMASS
1494 '4

199~33
106 35

46 20
43 '9

BIOMASS
1036 31

212 69
61 ~ 96
48 ~ 92
43. 88

BIOMASS
1220 89

362 '2
213 37
114 06
112 51

8 IOMASS
1102 ~ 66

212 69
76 ~ 09
57.99
34 ~ 31

PERCENT
49 ~ 36

8~ 99
6 09
4 '8
4 ll

PERCENT
57 14

8a74
6 58
4~47
4~ 19

PERCENT
70 '9

9 '9
5 01
2 18
2 05

PERCENT
63 ~ 95
13 12

3. 82
3 02
2 52

PERCENT
40 'l
11 F 88
6.99
3 74
3 69

PERCENT
63 67
12 ~ 28
4~39
3.35
1~98



9
)

FITZ/20 FT

CHRYSOPHYCEAE
CRYPTOPHYCEAE
SAC ILLARIOPHYCEAE
CRYPTGPKYCEAE
CHLCROPHYCEAE

NHPE/20

Fl'HRYSOP,HYCEAE

CRYPTOPHYCEAE
OINOPHYCEAE
SAC ILLARIUPHYCEAE
BAC I LLARIOPHYCEAE

NHPN/40 FT

CHRYSOPHYCEAE
CRYPTOPHYCEAE
BALILLARIOPHYCEAE
OINLPHYCEAE
CRYPTCPHYCEAE

r

APPENDIX VA-3 (Continued)

CCHRUHONAS SP ~

CRYPTQMUNAS OVATA
OIATCHiA ELONGAIUM
CRYPTUMONAS ERUSA
MCUGEOTIA SP ~

CCHRUHUNAS SP ~

CRYPTOHUNAS UVATA
CERATIUH HIRUNvINELLA
OIATCMA ELUNGAIUH
FRAGILARIA CROlUNENSIS

GCHRUHUNAS SP ~

CRYPTUHONAS ERUSA
OfAtGMA ELONGAtUH
PERIUINIUM ACICULIFERUH
CRYPTOMOhlAS OViITA

BIOMASS
)308a96

124 07
65 '2
57 '9
30.98

BIOMASS
2428 50

212 69
)99+33
111 42

7)e 76

8 IOMASS
1352 39

101 4S
97 83
82 ~ 35
53~ 17

PERCENT
71 51

6 '8
3056
3 17
I ~ 69

PERCENT
71 '2

6 '9
5 '9
3 '0
2s 12

PERCENT.
65 '2

4 '2
4 75
F 00
2i58

10 NHPP/40 Ft

CHRYSGPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCCAE
OINGPHYCEAE
BACILLARIOPHYCEAE

FITZ/40 FT

CHRYSGPHYCEAE
CRYPTGPHYCEAE
OINOPHYCEAE
SAC ILLARIOPHYCEAE
CHLOROPHYCEAE

12 NHPE/40 FT

CHRYSOPIIYCEAE
CRYPTOPHYCEAE
CHRYSOPKYCEAE
CHLOROPHYCEAE
CRYPTOPHYCEAE

!I/60 FT

CHRYSOPHYCEAE
CRYPTOPHYCEAE

GCHRUMGNAS SP ~

CRYPTOHONAS EMU%A
CRYPTUHUNAS OVAtA
PERIUINIUM ACICULIFERUM
OIATOHA ELONGAIUM

UCHRUMONAS SP
CRYPTOMONAS UVAIA
PERIUINIUH ACICULIFERUH
OIATOMA ELONGATUM
HOUGEOTIA SP ~

OCHRUMUNAS SP ~

CRYPTUMONAS OVAIA
CHRYSGCHRUMULINA PARVA
AN!CISTROOESHUS I.ALCATUS
CRYPTOHONAS ERUSA

CCKRGMONAS SP ~

CRYPTUMONAS OVATA
h

BIOMASS
1965 ~ 24

202 '5
)77 24
164 70

86 96

BIOMASS
1491 12

212 69
82 35
67 94
66 '5

8 IOHAS5
830 ~ 01
159 ~ 52
69~31
29~93
28 99

8)UMASS
906 01
106 35
8)~ 53

PERCENT
65 F 08

6 72
5 ~ 87
5+45
2 88

PERCENT
67 $ 3

9~68
3 ~ 75
3 ~ 09
3+04

PERCENT
65 F 04
12 50

5 43
2 ~ 35
2 27

PERCENT
68 '8

8 10
6 ~ 21







7 /20 FT

APPENDIX VA-3 inued)

DINUPHYCEAE
CRYPTOPHYCEAE
CHRYSOPHYCEAE
CHRYSQPHYCEAE
CHLGROPHYCEAE

8 i'IMPC/20 FT

CHLUROPHYCEAE
CRYPTCPHYCEAE
CHRYSGPHYCEAE
CRYPTOPHYCEAE
3AC It.LARIOPHYCEAE

9 N.IPM/40 FT

GYHNCD INIUM SP
CRYPTOMONAS OVAT A
OINOBRYOit SOCI ALE VAR~ AHER ICA
DINUi!RYGN SUC IALC
lGVGEOT IA SP ~

MOVGLUTIA SP
CRYPTUHQNAS OVATA
DINiJBRYON SGCIALE
CRYPTOMUNAS MAMSSUNII
CYCLGTELLA MENEGHINIANA

BIOMASS
233 '9
134 51

75 '1
66~48
56~68

BI CMASS
119 65
107 61

- 95.52
32 ~ 14
26 '2

PERCENT
25 '7
14 58

8 '6
7 '1
6~ 14

PERCENT
22 F 88
20~58
18 27

6~ 15
5 05

BAC I LLARIOPHYCEAE
CHRYSOPHYCEAE
0 INI!PHYCEAE
CHLOROPHYCEAE
CHRYSOPHYCEAE

10 NHPP/40 FT

STEPHANODISCUS iIIAGARAE
OINOBRYON SUCIALE VAR ~ AMERICA
GLENGDINIUH PULVISCULUS
CARTERIA COROIFGRHIS
OINOURYON

SOCIAL'I
CMASS

158 ~ 75
111 76
101 '2
97.69
61a96

PERCENT
13 63

9 59
8~69
8 39
5 32

CRYPTGPHYCEAE

CHRYSOPHYCEAL'RYPTOPHYCEAE

CHLURUPHYCEAE
CRYPTOPHYCEAE

11 FITZ/40 FT

CRYP TOHONAS OVATA
OINOURYON SOCIALE
CRYPTOMUNAS ERGSA
MUUGEOTIA SP~
CRYPTUMUiVAS HARSSUNII

BIOMASS
224 19

71~ 64
65 ~ 50
65 07
48 '2

PERCENT
28. 17

F 00
8 23
8 ~ 18
6 '6

CRYPTCPHYCEAE
CHLGRCPHYCEAE
CHRYSCPHYCCAE
CRYPTGPHYCEAE
CHRYSOPHYCEAE

12 NMPE/40 FT

CRVPTUMONAS OVATA
HOUGEOT.IA SP ~

UINOURYON SUCI ALE
CRYPTUHUNAS ERGSA
OINUBRYON SOCIAL F VAR ~ AMER ICA

BIOMASS
134 51

79 ~ 77
56 15
53 '9
51 02

PERCENT
22 46
13 32

9 '8
8 95
8.52

CRYPTOPHYCEAE
CHLGROPHYCEAE
CHRYSOPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE

13 NHPH/60 FT

CRYPIUMI)NAS GVATA
MOUGEOT IA SP ~

OINOBRYGN SOC I AL E

CRYPTUMONAS Ma<SSGNII
CHRUGMGNAS ACUtit

8 I OMASS
143 '8
130 15
118.76

57 14
54 ~ 74

PERCENT
20 47
18 '7
16 94

8 '5
7 ~ 81-

OINLPHYCEAE
CIIIIYSUPHYCEAE
CHLUROPHYCL'AE

PEitlUINIUM I IIL~iISPI CUUM
0 INOURYON SOC I ALI VAR e AHCR I CA
MOU6EUTIA 5P

UIC ASS
222 92
160 '5

77~67

PERCENT
28~81
20 72
10~04



CRYPTGPHYCEAE
CHRYSOPHYCEAE

14'NMPP/60 FT.

APPENDIX VA-3 (Continued) .

CRYPT'GHONAS OVAIA 62 ~ 77
DINUORYGN SOCI ALE ~ 45 ~ 82

8 'l
5 '2

CRYPTOPHYCEAE
CHLGRGPHYCEAE
CHRYSGPHYCEAE
CHRYSOPHYCEAE
DINOPHYCEAE

15 F.ITZ/60 FT

CRYPTOPHYCEAE
CHRYSOPHYCEAE
0 INOPHYCEAE
CRYPTOPHYCEAE
CHRYSOPHYCEAE

CRYPTOHGNAS OVATA
HOUGEUTIA SP~
OINGGRYON SUC IALE VAR AMERICA
DINGHRYON SOCIALE
GL E NOD IN I UH P ULV I SCUL US

CRYPTOHUNAS OVATA
DIN08RYON SOCIALE
GYHNODI NI UH SP ~

CRYP TOMONAS HARSSONI I
DINOBRYGN SOCIALE VAR~ AMERICA

BIOMASS
143+48
115 46
109 33.

. 107 14
50 61

810MASS
107 61

61 ~ 96
46 ~ 80
39+29
24 29

PERCENT
17~ 68
14 '2
13~47
13~20
6+24

PERCENT
21 ~ 94
12 63
9~54
8 F 01
4 95

16 NMPE/60 FT

CRYPTOPHYCEAE
CHRYSOPHYCEAE
CHLGRUPHYCEAE
CRYPTOPHYCEAE
CHRYSOPHYCEAE

CRYPTOHONAS OVATA
DIN08RYON SOCI ALE
HGUGEOTIA SP ~

CRYPTOHQNAS MARSSONII
DINOBRYON SOCIALE VAR ~ AHERICA

8 IOMASS
161+41
149+ 10

77~67
57+ 14
51 ~ 02

PERCENT
21 69
20+04
10 '4
7~68
6o 86



APPENDIX VA-3 (Co ed)

NINE Mit Li "l)INT VlCINI 1975
AVERAGE i.f PfilHARY ANil) RLPL I CA'IE SAMPLES

TOP FIVE SPECIES SY BIOMASS MG/M43 AND P RCENI "f: TOT 'L OF SURFACE
JVL 29rt975

WH(!LE HATER PHYTUPLANKTON AT EACH SAHPLING STATION~

NMPM/10 FT

DINGPHYCEAE
BAC ILLARIOPHYCEAE
CHLGRCPHYCSAE
OINUPHYCEAE
SAC ILLARIOPHYCEAE

NHPP/10 FT

GLENGDINIUH PULVISCVLUS
CUSCINUDISCUS RGTHII
CARTER I A CORO If"!RHIS
pERlurvtuM CINcruM
CYCLUTCLLA MERLGHINIANA

BIOMASS
1428 '9

765 '5
297 91
243 '9
184 '8

PERCENT
30 ~ Il
16 ~ 13

6 28
5 14
F 89

BAC ILLARIOPHYCEAE
DINCPHYCEAE
SAC ILLARIOPHYCEAE
SAC ILLARI GPHYCEAE
HYXOPHYCEAE

FITL/10 FT

cusclNCOtscus ROTHII
PER IDINIUM CINCTUH
CYCLOTELLA MENEGHINIANA
MiELOSIRA GRANULATA
ANACYSTIS AERVJINUSA

BIOMASS
191 39
121 ~ 89
119 76

84+13
70 F 86

PERCENT
16 F 87
10 '4
10 55

7 '1
6 '4

BAC ILLARIOPHYCEAE
OINOPHYCEAE
SAC ILLARIOPHYCEAE
SAC ILLARIGPHYCEAE
SAC ILLARIOPHYCEAE

NMPE/10 FT

SAC ILLARIOPHYCEAE
OINOPHYCEAE
OINUPHYCEAE
CRYPTOPHYCEAE
CHRYSGPHYCEAE

NHPH/20 FT

0 INUPHYCEAE
OINGPHYCEAE
CHRYSOPHYCEAE
BAC I L LAR I OPHYCEAE
SAC ILLARIOPHYCCAE

NMPP/20 FT

COSC I NOD I SCUS RUTHI I
GLENUDINIUM PULVISCULUS
COSCINGDISCVS LACVSTRIS
HELOSIRA ITALI CA
HEL OS I RA GRAiVULAT A

CUSC INUDISCUS RUTHI I
PERIOINIUM CINCTUM
GLENOD INIUM PULVI SCULUS
CRYPTUHONAS EROSA
CCHRUMONAS SP

GYMNUDINIVH SP ~

GLENUDINIUM Pt LVISCVLUS
CCHRUMUNAS SP ~

COSC INOOISCVS RGTHI I
CYCLOTELLA MEi=GHINIANA

8 I OHASS
738.20
372 75
246 F 07
135 63
130 4T

S I GMASS
191 39
121 '9

93 '9
78.57
73 72

SIGMASS
125 19
124 25

56 ~ 61
54 68
3il ~ 80

PERCENT
25+83
13 '5

8~61
4 '5
4 '7

PERCENT
14 89

9 48
7 25
6 ~ 11
5. 73

PERCENT
19 50
19 '5

8 '2
8 52

80

DINOPHYCEAE
CRYPTOPHYCEAC
SAC I LLARIUPHYCEAE
CRYPTOPHYCEAE
CHRYSOPHYCEAE

GLENQDINIUM PUL vISCULUS
CRYPTOHUNAS UV.'TA
CYCLOTELLA Hth„, .'iINIANA

.CRY P I OMQNAS Ci i. ~A
UCHRGMUNAS SP

BIOMASS
217 ~ 44
121 59

95 ~ Sl
52 38
51 34

PERCENT
21 03
1.1 ~ 76

9 26
5 06
4 '6



7 FITZ/20 FT

APPENDIX VA-3 (Continued)

BACILLARIOPHYCEAE
OINOPHYCEAE
CRYPTOPHYCEAE
OINOPHYCEAE
BAC ILLARIOPHYCEAE

iVMPE/20 F.T

OINOPHYCEAE
BAC ILLARIOPHYCEAE
BACILLARIOPHYCEAE
CRYPI'OPHYCEAE
BAC ILLARIOPHYCEAE

iVMPK/40 FT

OI NOPHYCEAE
0 I NUPHYCEAE
CHRYSOPHYCEAE
BAC ILLARIOPHYCEAE
CRYPTGPHYCEAE

10 NMPP/40 FT

BAC ILLARIOPHYCEAE
U[NUPHYCEAE
BACILLARIOPHYCEAE
BAC ILLARIOPHYCEAE
BAC ILLARIOPHYCEAE

FITZ/40 FT

0 INOPHYCEAE
BAC ILLARIOPHYCEAE
BAC I LLAR[OPHYCEAE
BAC ILLARIOPHYCEAE
BAG ILLARIOPHYCEAE

COSC INOOISCUS MOTHI I
G[.ENCDINIUH PULVISCULUS
CRYPTOHONAS EROSA
CERATIUM H[RUwulNELLA
CYCLOTELLA HENEGHINIANA

PERIDINIUH CINCIUM
COSC[NUDISCUS RUTHII
STEPHANODISCUS HANTZSCHII
CRYPTOHUNAS FRUSA
HELOSIRA ISLANOICA

PERIDINIUH ACICULIFERUH
PERIDINIUH C[NCTUH
CCHROMONAS SP
HELOSIRA ISLAND[CA
CRYPI'OHONAS UVATA

COSCINOOI SCUS RUTH[ I
GLENUUINIUM PULVISCULUS
HELOSIRA GRANULATA
HELOSIRA ITAL[CA
CYCLOTELLA HENEGHINIANA

GLENOD[Nluit PULVISCULUS
HELOSIRA GRANUL hTA
COSCINODISCUS ISO[HI[
MELOSIRA ITALICA
CYCLOTELLA HENEGHINIANA

BIOHASS
546~82
528.07
144 F 04

78 '4
75 28

BIOMASS
243 '9
191 39
127 ~ 17
117 '5
106 '1

BIOMASS
160 '1
121 F 89

52 F 00
43 ~ 82
40 53

BIOMASS
546 '2
341e69
148~ 76
119 98
106 F 08

BIOMASS
528 07
391 F 47
246 F 07
100 '7

92 '9

PERCENT
26 65
25 '3

Te 02
3m 84
3 '7

PERCENT
13 70
10~76

7 15
6~63
5 '8

PERCENT
28 32
21 52

9 18
7 73
7 ~ 15

PFRCENT
26 '5
16 '4

Te ll
5+74
5 07

PERCENT
23+75
17 ~ 61
11 ~ 07

4 '1
4 16

12

13

iVHPE/40 FT

OINOPHYCEAE
BAC[LLARIOPHYCEAE
CRYPTOPHYCEAE
UINGPHYCEAE
CRYPTOPHYCEAE

K/60 FT

NGPHYCCAE
0 I NOPHYCEAE
CRYPTOPHYCEAE

GLENQDINIUM PULVtSCULUS
COSCINGDISCUS ROTHII
CRYPTUHONAS EROSA
PER[DINIUM CIRC[UN
CHROUMONAS ACU[h

GLENUUINtuM puLvlscULUs
CCRATIUM HIRUND[NELLA
CRYPI'OHDNAS OVAIA

BIOMASS
776.57
300m 75
218 25
12,[+89
[04+68

8 ILMASS
124~25

78 84
69 '8

PERCENT
30 '9
11 ~ 85

8 '0
F 80
4e 12

PERCENT
20.47
12 99
11 45



C ILLARIOPHYCEAE
CRYPTCPHYCEAE

14 NHPP/60 FT

APPENDIX VA-3 inued)

COSCINCOISCUS R:THII 54 ~ 60
CRY P Tl)HONAS E'l'iSA 39 28

9 01
6 ~ 47

BACILLARIOPHYCEAE
OINOPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE

15 FITZ/60 FT

BAC ILLARIOPHYCCAE
D INCPHYCEAE
Dl NCPHYCEAE
CRYPTOPHYCLAE
0 AC I L LAR I OPHYCEAE

16 NHPE/60 FT

CCSCINI.DISCUS R,ilnl I
CLEiVOOINIUH PULV ISCULUS
CRYPTOHONAS OVAIA
CRYPTUHiUNAS HA<SSONII
CRY P l'OHON AS L'AlSA

GUSCINODISCUS RCIHI I
PER IUINIUH CINCIUH
ULENC0INIUH PULVISCULUS
CRYPTUHONAS ERvSA
HELOSIRA GRANULATA

0 IUHASS
4 92 ~ 14
310 63
90.43
04 49
69 84

8 IONASS
355 43
243~79
124 25
109 12

73 16

PERCENT
27 23
17 19

5 45
4+67
3.86

PERCENT
21 72
14~90

7 59
6.67
4a47

BAC ILLAR IOPHYCEAE
OINCPHYCEAE
SAC ILLARIOPHYCEAE
CRYPTOPHYCEAE
BACILLARIOPHYCEAE

HELOSIRA ISLAiVi)ICA
GLENUD INIUH PULV I SCULUS
COSCINCDISCUS RUTHII
CRYPTUHONAS UVATA
CYCLOl'ELLA H ENLGHINI AHA

BIOMASS
126 '4
124 25
82 02
69 40
68 '4

PERCENT
13 17
12 '6

8 56
7 25
7 14



TOP FIVE SPECIES SY BIOMASS

APPENDIX VA-3 (Continued~

NINE MIL'E. P+INT VICINII'Y - 1975
AVERAGE UF PRIMARY AND REPLICATE SAHPL'ES

HG/H43 AttD PERCENT CF TOTAL UF SURFACE WHOLE RATER PHYTUPLAiIKTON AT EACH SAMPLING STATION+
AUG 4 '975 ~

NMPM/10 FT

OINOPHYCEAE
DltiOPHYCFAE
HYXOPHYCEAE
BACILLARIOPHYCEAE
CHLOROPHYCEAE

NMPP/10 FT

HYXUPHYCEAE
BAC I L LARIOPHYCEAE
CHLGROPHYCEAE
OINOPHYCEAE
DINOPHYCEAE

FITZ/10 FT

OINOPHYCEAE
DINCPHYCEAE
CHLCROPHYCEAE
HYXOPHYCEAE
OINOPHYCEAE

NMPE/10 FT

D I NOPHYCEAE
0 INUP HYCEAE
CHLOROPHYCEAE
CHLOROPHYCEAE
0 I NUPHYC F AE

NMPtt/20 FT

DIIIIOPHYCEAE
HYXOPHYCEAE
OINGPHYCEAE
BAG ILLARIOPHYCEAE
OINUPHYCEAE

NMPP/20 FT

INOPHYCEAE
XOPHYCEAE

CROPHYCEAE
NUPHYCEAE

OINOPHYCEAE

GLENUOINIUM PULVISCULUS
PERIDINIUM ACICULIFERUM
ANABAENA SP~
CYCLOTELLA HEtiEGHINIANA
CARTERIA CORUIFCRHIS

ANABAENA SP ~

CYCLOTELLA HENCGHINIANA
CARTERIA CORUIFURHIS
PERIDINIUM AC ICULIFCRUM
GLEtICOINIUM PULVISCULUS

PERIDINIUM CINCIUM
PERIDINIUM CUhNINGTUNII
CARTERIA COROItCRHIS
ANABAENA SP ~

CERATIUM ttlRUNOINELLA

GLENCDINIUM PULVISCULUS
PERIOINIUM CINCIUM
CARTER IA CURD II CittilS
CHLAMYDOHONAS SP
PERIOINIUM ACICULIFERUH

GLENOOINIUM PULVISCULUS
ANABAENA SP ~

PER IOINIUH ACICULIFERUH
CYCLGTELLA HEN iiHINIANA
CERAT IUH HIRUNl.INELLA

GLENCDINIUM PULVISCULUS
AttAuANNA SP ~

CART ERIA CORDI 8'HIS
P ER I O I tt IUit S P a

PER It)INIUH CIhCIUM

8 ICHASS
924 '5
450 '0
231 54
226~ 74
167 81

BICMASS
112 83
67 73
53 39
50m 02
49 ~

98'l

OHASS
184 ~ 27

ISING

64
167 81
122 ~ 33
118 '5

0 ICMASS
199 '0

92 ~ 14
80~ 09
52 '4
50 '2

BIOMASS
1349 '4

310 33
250+11
200 23
157 F 40

BIOMASS
599 ~ 71
245 '6
232 '5
222 '3
184 '7

PERCENT
32 17
15 66

8 '6
7 89
5 84

PERCENT
18 '7
10 91

8 60
8 06
8 05

PERCENT
13.38
13 F 18
12+18

8+88
8 57

PERCENT
26~07
12 01
10 '4

6 F 80
t.52

PERCENT
47~87
11 01

8 ~ 87
7% 10
5 58

PERCENT
26 41
M+ 80
10 ~ 24
9 81
8 ~ 11

0



0 >i

OtNOPHYCEAE
CHLI ROPHYCEAE
OINOPHYCEAE
DINOPHYCEAE
DliiGPHYCLAE

8 NHPE/20 FT

PERIOINIUM SP ~

CARTERIA CURD l) uRHIS
GLL'iVCOINIUM PULvt SCULUS
pERIDINIUM AclcULIFEKUM
PERIOINIU)i C ti'.i. TUH

BICMASS
278~54
175 44
124 94
100 04

92 F 14

APPENDIX VA-3 inued) .

PCRCENT
23 '9
14 54
10 36

8 29
7 ~ 64

OINQPHYCEAE
CHLI;ROPHYCEAE
CRYPTOPHYCEAE
OthCPHYCEAE
OINCPHYCEAE

PERIOINIUM CIN!.)'UM
CARTEKIA CUROIFuRHIS
CRYPTOMOVAS EKOSA
PER I Ol Nt UM CUNiv lNGTON t I
GLENUOINIUH PULVISCULUS

BIOMASS
184 '7
152 55
100 44
90 82
74 ~ 96

PERCENT
18 '7
15 13
9+96
9 00
7 43

NHPW/40 FT

OINOPHYCEAE
CHLOROPHYCEAE
OINOPHYCEAE
HYXOPHYCEAE
BAC ILLARIOPHYCEAE

10 NHPP/40 FT

OINOPHYCEAE
HYXOPHYCEAE
OINOPHYCEAE
BAC ILLARIOPHYCEAE
CHLOROPHYCEAE

FITZ/40 FT

0 INUPHYCEAE
OlhOPHYCEAE
OINOPHYCEAE
OINUPHYCEAE
CRYPTGPHYCEAE

GLENUOINIUH PULVISCULUS
CARTERIA CUKOIFJKHtS
PER IOINIUH SP ~

ANA8AENA SP ~

COSCINOOISCUS KOTHI I

GLENUDINIUH PULVISCULUS
ANABAENA SP
PERIOINIUH ACICULIFERUH
CYCLOTELLA HENEGHINIANA
CARTERIA COROIFORMIS

PERIOINIUH CINCIUH
PERIOINIUH SP.
CERATIUH HIRUN:)INELLA
PERIOINIUH ACICULIFERUM
CRYPTOHONAS ER:)SA

BIOMASS
1674+18

198 32
167 12
162 '7
114 '4

8 I OMASS
399~ 80
208~ 90
150. 07
123 ~ 67

95 35

BIOMASS
460 '9
167 12
118 '5
100 F 04

50 ~ 22

PERCENT
56 83

6 73
5 ~ 67
5 53
3 ~ 90

PERCENT
26~22
13 '0

9 84
8 11
6 ~ 25

PERCENT
37 '5
13 77

9 ~ 72
8.24
4 ~ 14

12 iVHPE/40 FT

OINGPHYCFAE.
CRYPTOPHYCEAE
Ot>VOPHYCEAE
CHLCROPHYCEAE
CRYPTGPHYCEAE

PER IOINIU!')

AC)�(.UL

I FERUH
CRYPTOMONAS f>iJSA
PERIOlhtUM SP
CARTERIA CORGI F))RMIS
CRY PTOMONAS HAKSSCNI I

BIOMASS
150 07
114 79
111 41

53 39
46.52

PERCENT
19 '0
15 '3
14 '8

F 08
6 ~ 17

13 VHPW/60 FT

OINCPHYCEAE
CRYPTOPHYCEAE
CH).CROPHYCEAE

GLEN(luliVIUH Pu'l SCULUS
CRYP10MOiVAS E<U >A

.CARTERIA CURD)'i'RHIS

0 I C)ASS
214 86
104 ~ 03
102 97

PEP.CENI'7

28
10~ 32

'10 22





APPENDIX VA-3 (Co ed)

TOP FIVE SPECIES 8Y 8IOMASS MG/M4'3

NINE HILL P;INT VICIN 1975
AVERAGE CF I'RIMA!(Y ANO» PLICATE SAMPLES

ANU PERCEt>) '.F TOTAL GF SURFACE wHOLC HATER
"()G 2"> ~ 1975 ~

PHYTOPLANKTGN AT EACH SAHPLING STATION

1 NMP'>I/10 FT

OINOPHYCEAE
CKYPTGPHYCEAE
OINGPHYCEAE
CHLCROPHYCEAE
CRYPTOPHYCEAE

-2 i(MPP/10 FT

OINUPHYCEAE
0 INGPHYCEAE
CHLC,RCPHYCEAE
CHLGROPHYI.'EAE
MYXGPHYCEAE

GLENUOINIUM PULV(SCULUS
CH!(UUMONAS ACVTA
CERAT IVM HIRUt>0( >>ELLA
COELASTRUM HIC>:UPORUM
CRYPTUMONAS OVAIA

C ERA T IUH HI RUN!) I N(: LL A
GLENuulNIUM PUL v(SCULUS
COEI.ASTRVM Mlu~cpuRUM
EU>)UR I t>A ELEGA>NS
CUELOSPHAERI Uiw KUETZ INGIA

BIOMASS
2939~ 79

233 ~ 74
165 ~ 05

be 26
64.87

() IOMAS 5
82 ~ 53
77 36
45 '5
35 35
31 ~ 20

PERCENT
70 59

5 61
3 ~ 96
I 93

rl 56

PERCENT
15 08
14 14

8 34
6~ 46
5 70

3 F I l'Z/10 FT

BACILLA>IIOPHYCEAE
CHLCROPHYCEAE
CHLORCPHYCEAE
CHRYSOPHYCEAE
CRYPTUPHYCEAE

NHPE/10 FT

CYCLOTELLA MEl4L(>MINIANA
PAt(OCRINA MURVM
COcLASTRU.I t(IL>IOPORUM
CHRYSOCHRUMULIIJA PARVA
CRYPTUMO)4AS Ek>USA

BIOMASS
71 37
71 '7
26 '1
25 51
19 '1

PERCENT
15 33
15 31

5 '9
5 48
4 23

CRYPTOPHYCEAE
OINI PHYCEAE
CRY PTOPHYCEAE
BAC ILLA>(IOPHYCEAE
BAC ILLARIOPHYCEAE

5 NMPW/20 Fl

CHi(OUMQNAS ACUTA
GLENOOINIUM PuL>/I SCVLUS
CRYPTOMOWAS E<uSA
CYC L(>TELLA Mhtii:G>MINIANA
CuSC INC)) I SCUS c>: fHI I

BIOMASS
377 58
232 '9
206 ~ 95
121 33
120 30

PERCENT
18 ~ 34
11 27
10 '5

5 '9
5 ~ 84

OINOPt!YCEAE
01!4OPHYCEAE
CRYPTGPHYCFAE
CRYPTOPHYCEAE
BAC ILLAR IOPHYC EAE

6 NMPP/20 FT

CHLOROPHYCEAE
0 INGPHYCEAE
Ct(LCRUPHYCEAE
CHLCRCPHYCEAE
Ct(RYSCPHYCEAE

GLENCOINIVM PLLVISCULUS
CERATIU>8 HIRUA>)f>'DELLA
CRY P IOMOVAS Et'.JS>I
CHROOHCNAS ACVIA
CYCLOTf LLA t(Et>LI»!IIVIAi4A

EUOOR INA ELEG/»'..
CERAI IUM I!IRV' >.4LLLA
STAUPASTRu'l S>'.
CULLASTRV,! M I:. -.PURUM
CHRY SOCH>(GMUL I 4 ' ARVA

BIOMASS
773 63

(>5 05
128 Il
111 ~ 48
78. 51

er OMASS
88. 37
BZ 53
42 85
28 72
25 F 21

PFRCLNT
39 ~ 09

8 '4
4> 47
5 63
3 ~ 97

PERCENT
19 F 10
17.83

9 26
6.21
5 45



APPENDIX VA-3 (Continued).--
FIZZ/20 FT

CHLCROPHYCEAE
CHLGROPHYCEAE
CHRYSOPHYCEAE
CHLOROPtiYCEAE
CHLGROPHYCEAE

NHPE/20 Fl

CRYPTOPHYCEAE
CRYPTUPHYCEAE
OINOPHYCEAE
CHLOROPIIYCEAE
BAC ILLARIOPHYCEAE

NMPtt/40 FT

DINUPHYCEAE
DINCPHYCEAE
CRYPTOPHYCEAE
CHLQROPHYCEAE
OINOPHYCEAE

1D NHPP/40 FT.

EUDORINA ELEGAVS
OOCYSTIS BORGEI
CHRYSUCHROHUL liiA PARVA
MOUGEQTIA SP
TETRASPORA LACUSTRIS

CRYPTOMONAS EROSA
CHROUMGNAS ACVIA
GLENODINIUH PULVISCULUS
COSHARIUH SP ~

CYCLOTELLA HENEGHINIANA

GL ENDO IN I UM P UL V I SCUL US
C ERAT IUM HlRUND I NELLA
CtlROUMONAS ACUTa
PANDORINA MURUH
PERIDINIUH SP

8 I OHASS
68 49
30 14
26 ~ 1.2

21~ 13
19 26

BIOHASS
482 '9
345 22
232 09
198 25
135 60

8 ICtIASS
1237 81

165 F 05
155 83

71 27
69 63

PERCCNT
19 29

8 '9
7 ~ 36
5~95
5 43

PERCENT
17 38
12~43

8 '6
7 14
F 88

PERCENT
49 43

60 59
6 ~ 22
2 85
2~78

CHRYSOPHYCEAE
CRYPTOPHYCEAE
CHLOROPHYCEAE
CHLOROPHYCEAE
CHI.OROPHYCEAE

FITZ/40 FI'

I NUP HYC EAE
DINCPHYCEAC
CRYPTOPHYCEAE
CHRYSGPHYCEAE
CHLOROPHYCEAE

12 NMPE/40 FT

CRYPTOPHYCEAE
OINOPHYCEAE
BAC ILLAR

IOPHYCEAE'RYPTOPHYCEAE

CHLOROPHYCEAE

CHRYSOCHROMULINA PARVA
CRYPTOMONAS CRVSA
GLOEOCYSTIS GIGAS
CHLAMYDOMONAS SP ~

OOCYSTIS BURGEI

PER IUINIUiM C INCTUM
GLENUOINIUM PL LVI SCULUS
CRYPTOHi7NAS ERQSA
CHKYSUCHCUMULINn PARVA
MICRACTINIUH PUSILLUH

CHkOUHONAS ACUI /i
GLENUDINIUH PULVISCULUS
CYCLOTELLA HEn'CGHINIANA
CRYPTOMONAS Ek

tSA'UEI.ASTRUtfHl ~fcJPURUH

8 I CHASS
32 ~ 12
29. 56
27 59
25 ~ 17
18 08

BIOMASS
131 39

77 36
68 '8
34 22
30 '8

BIOHASS
186 '9
154m 73
135 '0
118 26

65 '4

PERCENT
10 21
9~40
8.77
8 F 00
5 75

PERCENT
20 '4
11 80
10 52

5 22
4.67

PERCENT
15 98
13 23
11 59
10 11

5 '0
13 /60 FT

INUPHYCEAE
OINOPHYCEAE

GLENOD IN IUM PUL V I OCULUS
CERAT IUK HIRUNJI VELLA

I .I'I

8 ILHASS
386 81

82 53
78. 84

PERCENT
30 F 78

6 57
6 ~ 27





APPENDIX VA-3 (Continued) .

NINE HILE f'UINT VICINITY — 1975
AVERAGE Of. Pf IMARY ANU VCPLICATE SAHPLES

TOP FIVE SPECIES BY SIOHASS HG/M4'3 ANO PERCENT ()F TOTAL OF SURFACE MHOLE MATER PHYTOPLANKTON AT EACH SAHPLING STATION~

SEP IBwl975

I NMPM/10 FT

CHLOROPHYCEAE
SAC ILLARIOPHYCEAE
CHRYSOPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE

2 NMPP/IO FT

MYXOPHYCEAE
CRYPTOPHYCEAE
SAC ILLARIOPHYCEAE
HYXOPHYCEAE
BAC I LLARIOPHYCEAE

3 FITZ/10 FT

OEDOGON[UM SP~
FRAGILARIA CRUTUNENSIS
CCHROMONAS SP ~

CRYPTOMONAS ER fSA
CHROOHUNAS ACUIA

ANACYSTI S AERUulNUSA
CRYP'fOMOiVAS EROSA
FRAGILARIA CAPUCINA
APHANIZOMENON FLUS-AQUAE
FRAG ILARIA VAUChERIAE

BIOMASS
79 ~ 31
59 '5
49~ 5T
45+ 25
42 ~ Ob

BIOMASS
7644.75

87 01
74 '7
64+80
55 29

PERCENT
13 78
10 33

8 62
1 ~ 86
7 31

PERCENT
90 '6

I 04
0+ SS
0 77
0 '6

D INOPHYCEAE
CRYPTGPHYCEAE
CRYPTGPHYCEAE
CHRYSOPHYCEAE
BAC ILLARIOPHYCEAC

NHPE/10 FT

CRYPTOPHYCEAE
CRYPTOPHYCEAE
OINOPHYCEAE
CffRYSOPHYCEAE
CRYPTOPHYCEAE

5 NMPM/20 FT

CERATIUH HIRUNUINLLLA
CRYPTOMUNAS ERUSA
CHROOMOiVAS ACUTA
CCHRUMONAS SP.
STEPHANUD ISCUS ASTREA VAR~ HIN

CRYPTUMONAS ERUSA
CHRUUMUNAS ACU'fA
PEKIDINIUM CINL,IUH
CCHRUMUNAS SP
RHOUUiVUNAS HINVIA

8 I OHASS
124a24
114 86

69 97
55 77
50 30

BIOMASS
114 86
109 ~ 11

77 22
56 F 80
49e 27

PERCFNT
17+96
16 61
10 '2

8 '6
7 27

PERCENT
17 ~ 88
16 '9
12 02

8 '5
7 ~ 67

CHRYSOPHYCEAE
CHLUROPHYCEAE
SAC ILLARIOPHYCEAE
CKYPTOPHYCEAE
SAC ILLARIOPHYCEAE

6 NMPP/20 FT

CHRYSOPHYCEAE
'UPHYCEAE
PTOPHYCEAE
ILLARIUPHYCEAE

E$ AC I LLARIOPHYCEAE

IiCHRGMUi'IA S S P
UEDOGUhIUH SV
FRAG ILARIA VAUCf!iRIAE
CRYPTUMONAS ER,fSA
FRAG ILARIA CRO f1'fNENS IS

CCHRUM(li'fAS SV
PERIUlihlUH C IN'.Uv
CRYPIU lONAS ERI SA

TABELLARIA FFil( >fRATA
FRAG ILARIA CRff I CNENS IS

8 IOMASS
113 '1

90 50
7> 93
48 '3
42 '8

8 IUVASS
130 14
rl. ZZ
73.09
41. 58

36 67

PERCENT
17 57
13 '9
11 74

7+53
6~62

PERCENT
21 19
IZ 57ll 90

6 ~ 17
5 97



APPENDIX VA-3 tinued)
7 20 FT

CRYPTGPHYCEAE
CRYPTUPHYCEAE
CHRYSOPHYCEAE
CRYPTGPHYCEAE
CHLCRCPHYCEAE

i)HPE/20 FT

CRYVI'OP)(YCEAE
CRYPTUPHYCEAE
CRYPTCPHYCEAE
CHRYSUPHYCLAE
CHLGRCPHYCEAE

CRYPTUHUNAS E4JSA
CHPOUiHCiNAS ACU):i
GCHRUHiGNAS SP ~

RHGU(JH(iNA5 MIN(JTA
TETRASPGRA LACUS(HIS

CHRUUN())VAS ACUTA
CRYP TUHGiVAS El;)SA
CRY P T GHU)VAS OVAI A

CCHRGHCiRAS SP ~

l'iCJGECT IA SP

8 I GRASS
139 22
114 95

59 90
52 92
42 '6

8 IUNASS
129 94

76 ~ 57
75~ 99
60 94
40 52

PE'RCENT
16~46
13 59

7 ~ 08
6~26
5 ~ 06

PERCENT
16 '7

'10 F 00
9 '3
7 '6
5 '9

9 NI(P)(/40 FT

GIN( PHYCEAE
CH)(YSGPHYCEAE
CRYVTOPHYCEAE
8AC I LLARIUPHYCEAE
CRYPTOPHYCEAE

10 NNPP/40 FT

CHRYSOPHYCEAE
CRYPTGPHYCEAE
CHLURCPHYCEAE
CRYPI'GPHYCCAE
CRY P IGPHYCEAC

FITZ/4io FT

0 INGPHYCEAE
CRYPTOPHYCEAE
CHRYSGPHYCBAE
SAC ILLARIGFHYCEAE
CRYPTCPHYCEAE

C Ek A 'I I UN Hlk Uhi) I NE LLA
GCHRGNONAS SP ~

Ct)RUUNGNAS ACUIA
FRAG ILARIa VAUC)lEP. IAE
CRY PTGNONAS ER(l5 a

GC)IROHONAS SP
CKYP TGMU VAS ERi;Sh
UEOOGONIUH SP ~

CHkOCMLINAS ACUI a
cRYpTUHGNAs Uva(a

PERIUINIUN SP ~

Cl)RUUH(INAS ACUTA
CCHRCMUNAS SPe
I RAG ILARI A C RUIONE)VS I 5
CRYpTGHU)vAS Ova)A

8 I CHASS
62 12
55 77
35 40
33 17
17 ~ 4iJ

8 I OHASS
83 '6
59. 17
34 55
32 48
25 33

81 UNASS
137 J2
91~62
82 '3
63 34
50 '6

PERCENT
15 ~ 74
l4 ~ 13

8 97
8 ~ 40
4~ 41

PERCENT
18 03
12 '5

7 '4
7 00
5 '6

PERCENT
16 47
1 I ~ 01

9 '3
t.ol
6 '9

12 NNPE/40 FT

13

CHRYSOPHYCEAE
8AC ILLARIUPHYCEAE
OINUPHYCEAE
CRYPTOPHYCEAE
CRYPTGPHYCEAE

)Vi(PW/60 FT

8ACILLARIOPHYCEAE
CHRYSOPHYCEAE
CHLGRGPHYCEAE

CCHRUNONAS SP.
FRaGILARIA capo:INa
PER IOINIUN SP ~

CHRUl)HUt)As Acu(a
CRYPTUHt)NAS EkGSA

FRAG)i.ARIA CRl)l:/VLNSI5
()CHRUHUiVAS SP ~

UEOOGONIUH SP

t) I O'IA55
81~ 59
68. 70
68 51
62 '7
b9 17

810'IASS
91 o8
43 38
37 ~ 95

PERCENT
13 29

llew

19
11 '6
10 ~ 17

9 '4

PERCENT
22 '6
10 58

9 '6



APPENDIX Vh-3 (Continued)

CRYPTOPHYCEAE
SAC ILLARIOPHYCEAE

14 uHPP/60 FT

CHLOROPHYCEAE
CHRYSOPHYCEAE
HAC ILLARIOPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE

15 FITZ/60 FT

BAC ILLARIOPHYCEAE
CHLORCPHYCEAE
OAC I L LARIOPHYCEAE
MYXOPHYCEAE
CRYPTCPHYCEAE

16 NHPE/60 FT

CRYPTUHONAS EKuSA
FRAG ILARIA VAUCHERIAE

OEOOGONIUM SP ~

OCHROHONAS SP ~

FRAG ILARIA CRU TONENS I 5
CRYPTOMONAS ERUSA
CHRUGHUNAS ACUIA

FRAGILARIA CRIiIUNENSIS
OEOOGONIUH SP ~

FRAG ILARI A VAVi.iiERIA"
ANAOAENA SP
CRYPTOMUNAS ERUSA

20 '88
18 43

8 IOHASS
105 10
101 22

62 79
38 ~ 28
35 '0

810MASS
779 0251'2
403'2
144 15
114~ 86

5 ~ 09
4+49

PCRCENT
19a79
19 06
11 82

7 ~ 21
6 '7

PERCENT
29% 47
19 ~ 50
15 ~ 25

5 ~ 45
4 34

CHRYSOPHYCEAE
UINGP HYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCE.AE
CHLOROPHYCEAE

OCHROMONAS SP
CERATIUM HIRUNGINELLA
CRYPTOHONAS EiiUSA
CHROOMUNAS ACUIA
OOCYSTIS 8URGEI

8IOMASS
70 ~ 23
62 ~ 12
59 17
44~98
41~27

PERCENT
12 '6
10 '5
10 '3

7 '5
7+20

444 48444 4444e4 444444444440440444844444844444044+OOee44444t44ete 08O44 44844O84 404844444444t44444444444404404444044404444444%44404



TOP FIVE SPECIES BY BIOMASS MG/M+3

APPENDIX VA-3 (Co ed)

NINE Mt LI. r.'Ithr V IClkt 1975
AVERAGE (.t. '-'RIMARY Ahe REPLICATE SAMPLES

ANO PERCEht U T()TAL (iF SURFACE i(HCLE 'HATER PHYTUPLANKTUN AT EACH SAMPLING STATION~

UCT 21 >1915 ~

NMPM/IO FT

CRY P TOPHYC EAE
CRYPTGPHYCEAE
CRYPTOPHYCEAE
MYXI;PHYCEA'E
CRYPTOPHYCEAE

NMP P / 10 F I

CHLCROPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCFAE
CRYPTOPHYCEAE
CRY PTOPHYCEAE

FITZ/10

Fr'RYPTOPHYCEAE

eac ILLARIopHYGEAE
CRYPTUPHYCEAC
CHLUROPHYCEAE
CRYPTOPHYCEAE

NMPE/10 FT

CRYPTOPHYCEAE
BAC ILLARIOPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE
OACILLARIOPHYCEAE

N>VPH/20 FT

CHLUROPHYCEAE
CRYPTOPHYCEAE
GAC I L LAR I OPHYCEAE
CRY P IOPHYCEAE
CRYPTUPHYCEAE

NMPP/20 FT

CRYP TOMiOiVAS ERUSA
cHRUUiMUvAS acUTA
cRYproMGNAS Uvar'a
apHANtzcMENuk F Lcs-AQUAE
RHOUU>VONAS MINUCA

OEI)UGUNIU)4 SP
CRYPTOMONAS EROSA
cHRUU>voNas Acuta
CRYPTUMU(tAS Ei:usa VAR ~ REFLEXA
RHUUUMGNas Mthura

CRYPTOMONAS Ehusa
MLLOSIRA BINufRANA
RHOUOMUiVAS MINur'A
cEGQGUNIV«sp ~

CHROfiMONAS ACUI'1

CRYPTOMONAS E~GSA
MELOSIRA blNUii(a>VA
CHROCMI.NAS

ACUf'HJOuMUNASMthura
STEPHAhOOISCUS ASTREA VAR~ MIN

OEOOGONIUM
SI'RYP

TOiiuiVAS Ehi)SA
MELOS I (t A d I tt GER A VA
CIIRuuMGNAS ACKET )
CRYPIOMONAS Rtl-LEXA

BIOMASS
131 95
114 94

7O ~ 63
44 '2
40 14

BIO~aSS
204 59
167 13

66 '4
63 52
60 ~ 19

BIOMASS
316.67
138 '0
125 ~ 94
1 14m 90
1 lie 41

8 I GiMASS
552 97

96 ~ 14
80 75
6teb9
51 81

dt.CMASS
266~11
158 '4

96 14
11 13
75 12

PERCENT
19 '5
16 68
10 25
6 '3
5 91

PERCENT
20 F 80
16~99

6 77
6e 46
6 12

PERCENT
25.22
11 01
10 03

9o 15
8 87

PERCCNT
40 '7

7o,t I
5 '4
4 '4
4 25

PERCENT
19 15
11 40

6 96
5 55
5 '1

CRYPTUPHYCEAE
CHLCRUPHYCEAE
OlhCPHYCEAE
CRYPTOPHYCEAE
CRYPTUPHYCEAE

CRYPTCPONAS ER"sa
ULI)UGU>vtu'4 sp
PER I 0I t.l UM C I: . il~
CIIRi)ud( >Vas ALUI a
RHUOUMONAS Mlhufa

8 I ('>(A 5 5
511 17
349 13
188 '8
11O 91
t. 04 ~ 64

PERCENT
31 01
18 '4
tO 25
6002
Sw68



APPENDIX VA-3 (Continued)

FITZ/20 FT

CRYPTOPHYCFAE
CRYPTOPHYCEAE
CHLGRGPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE

NHPE/20 FT

CRYPTOPHYCEAE
CRYPTOPHYCEAE
CRYPTGPHYCEAE
CRYPTOPHYCCAE
CHLCROPHYCEAE

NMPM/40 FT

CHLOROPHYCEAE
CRYPTOPHYCLAE
BACILLARIOPHYCEAE
BAC.ILLARIOPHYCEAE
CRYPTGPHYCEAE

10 NHPP/40 FT

CRYPTOPHYCEAE
BAG ILLARIGPHYCEAE
CHLOROPHYCLAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE

FITZ/40 FT

CRYPTOPHYCEAE
SAC ILLARIOPHYCEAE
CRYPTOPHYCEAE
CHLGROPHYCEAE
CRYPTGPHYCEAE

12 NHPE/40 FT

CHLOROPHYCEAE
CRYPl'OPHYCEAE
CRYPZOPHYCEAE
CHLOROPHYCEAE
BAG ILLARIOPHYCEAE

CRYPTUMONAS ERG>A
RHQGOHGNAS MINUZA
OEGOGGNIUM SP
CHROGHONAS ACUT>4
CRYPTUHONAS ERuSA VAR. RCFLEXA

CRYPTUHONAS EHGSA
CHRUUMONAS ACUTA
CRYPTOHONAS ERUSA VAR ~ REFLEXA
RHUOOMUNAS HINUTA
UEGUGONIUH SP

OEGOGONIUM SP
CRYPTUHONAS ERGSA
MELOS IRA BINGERANA
FRAGILARIA CAPUCINA
CHRUUHUNAS ACUTA

CRYPTUMUNAS ERGSA
HELOSIRA BINOERANA
OEGOGONIUM SP ~

CHROGMGNAS ACUZA
RHOGOMONAS MINUTA

CRYPTOHGNAS ERGSA
>'lELOSIRA BINGERA4A
CHROOMGNAS ACUZA
OEOOI>ONIUM SP
CRYPTOMONAS FRUSA VAR. REFLEXA

OEUOGONIUH SP ~

CRYPTOHUNAS ERUSA
RHGLlGHGNAS >4!liCUZ4
Sl'AURASTRUH SP
HELOSIRA BINGERANA

BIOMASS
351 86
167 ~ 61
104 52

97 '0
85 94

BIOMASS
210 51

80 '3
66 '2
65 ~ 81
62 89

8 I OHA SS
380~27
237 50
200 '0

97~91
95.28

BIOMASS
492 '0
147~ 42
134~IT
125 02
106 F 49

BIOMASS
518 99
177 '6
106 37
104 '2

56 '5

BIOMASS
202
179 '8
131 15

80 '0
79 ~ 37

PERCENT
27 89
13 '8

8 '8
7 71
6 ~ 81

PERCENT
20~ 30

7 '9
6 '3
6~35
6 07

PERCENT
26 11
16 ~ 31
13 ?6

6 '2
6 '4

PERCENT
31 ~ 77
9.51
8~ 65
8 ~ 06
6 ~ 87

PERCENT
37 '6
12 '7

7 66
7 52
4 ~ 03

PERCENT
16 '1
14 '4
10.69
6.57
F 47

13 PH/60 FT

C ILLARIOPHYCEAE
CRYPTOPHYCEAET,.A

HELUS I RA blNOE<nNA
CRYPZUMOil4S BRUTA
CHROQMONAS

ACUl'IOMASS255+ o8
246 ~ 30

PERCENT
17 75
17 10

5 ~ 88



PTOPHYCEAE
AC I LLARIOPHYCEAE

14 NMPP/60 FT

APPENDIX VA-3 (

CRYP IUHUNAS UVA:h
SIEPHANOiJISCU:i ASTREA

inued)

82 40
66 98

5 72
4 ~ 65

15 FITZ/60 FT

BIOHASS, PERCENT

CRYPTUPHYCEAE
CHLGROPHYCCAE
CRYPTOPHYCEAE
CRYPTOPHYCCAE
C RY P 7GPHYC EAE

16 NHPE/60 FT

CRYPTOHDNAS CKUSA
UEOUCOiNIUHi SP
CHROUHONAS ACUTA
RHODUHUiNAS HINUTA
CRYP'IUHDNAS KEFLEXA

8 I GRASS
387 04
183 '3

99 82
94 45
64i 39

PERCENT
32 '0
15 34

8 33
F 88
5 '7

CRYPTOPHYCEAE
CR'YPTGPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE
CHLCRCPHYCEAE

CKYPTOHONAS 8"USA
CHRUUIONAS ACUIAi

RHOUONUNAS HINUIA
CKYPTUHUNAS LwOSA VAR ~ RFFLEXA
DEOODUNIUH SP

BIIiHASS
140
138 ~ 13
110 20

97 '5
62 27

PERCENT
II~ 94
11 72
9 '5
8 ~ 25
5 28



APPENDIX VA-3 (Ooritinued):

NINE HILI i'r)INT VICINITY - 1975
AVERAGE LF PRIMARY ANO REPLICATE SAHPLES

TOP FIVE SPECIES SY BIOMASS MAIM+3 ANO PERCEN) <)F TOTAL UF SURFACE WHOLE WATER PHYTOPLANKTON AT EACH SAMPLING STATION
NOV 171 1975

NHPW/10 FT

BAC ILLARIOPHYCEAE
BAC ILLAR IOPHYCCAC
CRYPTOPHYCEAE
CRYPTOPHYCEAE
CHLOROPHYCEAE

NHPP/10 FT

CRYPTGPHYCEAE
CRYPTGPHYCEAE
CRYPTOPHYCEAE
SAC ILLARIOPHYCEAE
SAC ILLARIOPHYCEAE

FITZ/10 FT

CRYPTOPHYCEAE
CRYPTOPHYCEAE
SAC IL LAR I OPHYCEAE
CHLGRGPHYCEAE
CRYPTCPHYCEAE

NHPE/10 FT

SI'CPHANOOI SCUS ASTREA
TABELLARIA FENESTRATA
CHROGMONAS ACUIA
CRYPTUHONAS EROSA
EUOORINA ELEGANS

CHROOHONAS ACUTA
CHROOMONAS SP~
CRYPTOHONAS ERGSA
STEPHANQO ISCUS ASTREA VAR~ HIN
TABELLARIA FENESTRATA

CRYPTQHONAS EFOSA
CHROOMGNAS ACUIA
STEPHANOOISCUS ASTREA
STAURASTRUM SP
CHROGMONAS SP

BIOMASS
127 65

82 '4
75 F 71
40 ~ 10
39 ~ 29

BIOMASS
104 75

99 56
72 '3
35+ 27
31+ 92

BIGHASS
117 78
100 ~ 18

71 88
68 51
60 '1

PERCENT
19 97
12 83
11 84
6 27
6. 15

PERCENT
16 60
15 '7
11 41

5 59
5~ 06

PERCENT
17 90
15 23
10 93
10 41

9~ 17

SAC IL LAR IOPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCFAE
CRYVTGPHYCEAE
CRYPT'OPHYCEAE

NMPW/20 FT

CRYPTGPHYCEAE
CRYPTCPHYCEAE
BAC ILLARIOPHYCEAE
CHLUROPHYCEAE
HYXOPHYCEAE

NHPP/20 FT

CRYPTOPHYCEAE
C ILLARIOPHYCEAE

ILLARIOPHYCEAE
C ILI.4R IOPHYCEAE

RYPTOPHYCEAE

T ABEL LAR IA F Eiid 5 I'RATA
CHROOHOiNAS ACU)'A
CHROUHCNAS SP ~

CRYPTUHUbiAS RUST<ATA
CRYPTOMGiNAS EROSA

CRYPTOHQAAS EROSA
CHROOHGNAS ACU)A
HCLUSIRA BINGE«ANA
STAURASTRUM SPY
APHANIZOi'iCNON FLOS-AQUAE

CHROGHi)HAS ACUTA
TABELLARIA FEr.r.STRATA
STEPiiAr UOISCUS STREA
HELUS I RA BINOL«ANA
CHRUQHONAS SP

BIOMASS
110 ~ 28
100 o9

6I. ~ 27
39 '7
36a02

BIOMASS
197 59
123.46

51~47
44.89
34 '8

8 I CHAS S

92 ~ 28
84. 14
53 90
48 ~ 61
40 ~ 81

PERCENT
16 17
14 76

8 98
"576

5 28

PERCENT
31 40
19 62

8 18
7 13
5 48

PERCENT
16 21
14 78

9 '7
8~54
7 '7



7 20 FT

CKYPI'OPHYCEAE
CKYPTGP»YCEAE
J<C I L LAKI OVHYCEAE
CkY VTOPHYCEAE
0( tiGPHYCEAE'

i')NPE/20 FT

CRYPTCPHYCBAE
CRYPTOVHYCFAE
daC ILLAKIUVHYCEAE
OACILLARIUPHYCFAE
JAC I LLARIOPHYCEAE

APPENDIX VA-3 (Con d)

CHROUN(>NAS AC(>f:
CRY VTGNONAS CK(>'>A>

MELUSI RA i) liNOL' JA
CH)ti)).'NUNAS SP
0>YNNUOI v(UN H(LYET ICU>V

CHRUUi'IUNAS ACUI>:
CRYP IOM>lliAS EK(JSA
MELGSIRA OINO) KANA
TAUELLAKIA FEt.r.>(RATA
FRAG ILA>(ah Ck( i),SEJJS IS

o IUNASS
'1 I 4)$
61. 36
6J or>

40.53
33 38

($ ((.MASS
134.99
102 ~ 19
69 04
65 ~ 95
45 ~ 84

PERCENT
15 10
14 '3
12 68
8.56
7 05

PERCENT
19.65
14 96
10 ~ 05

9 60
6 67

9 JJMV'i/40 i.f

CRYPTUPciYCtAE
($ AC I L LANIUPHYCEAE
CRYPIGPHYCEAE
SAC ILLARIUPHYCEAE
CH(.G>JCVHYCCAE

IO r«VV/40 Fr

CRYPTOVJ(YCBAE
8AC I L LAKI OVHYCEAE
Cr)i. LRCP»YiEAL
CRYVIUVJ)YCLAE
CKYV(07»YCEAE

11 F(TZ/40 FT

Ch'(>MJ»NAS AC~( A

S(FPHANOJISCUS >>(REA
CRYP TCMUNA5 ERo,A
TA))ELLA<I A Ftb.> i(RATA
UEOU(>( NIUM SP

CKYVTUMU>VAS E)>U iA
MELJS (RA ol "IJl ">A
CCS:(ARIU>N SP
CHRU(;r(GNAS ACUi ~

CHRUG .ONAS -5 V

0(CNASS
IIO o?

') I ~ 11
87.8O
72 ~ 55
4d 54

8(CNASS
136 F 86
122 26
116 ~ 6?
95.01
75.05

P ERC Ei'iT
18 od
14 98
14 ~ 34
11 85

7 93

PEkCEiiT
16 '5
15 14
14 45
11 77

9 ~ 30

dACILLARIUPHYCEAE
CRYPT(>PJ(YCEAE
CRYPTGVHYCEAE
CRYPTUVHYCEAE
NYXGPHYCEAE

12 IJMPE/40 FT

MELGSIRA 8(NJC ~ .A
CKYPTOMiU)iAS EK(i'>A
CH)(UU>N(NAS

ACUf'H~U)»ViNASSP ~

AV»Ar I LONE>VUN -;. US-A).'UAE

8(UNASS
114 96

93 64
9J 95
'59 14

2J

PERCFNT
19 '4
15 16
15 '0
10 05

7 '4

CRYPTGPHYCEAE
CRYPfOVHYCEAE
CKYVTOPr)YCEAE
CHLLRGPHYCCAE
)IAC ILLARIOPHYCEAE

13 NNP))/60 F'f

cRYP fiiNU)WAS E~ ..:i
CHKUL)Ni(.i(AS ACU> .i
CHkuCN(.VAS SP.
STAUKASTKUN Si'.
NL LOS IKA o(NO)''i 'JA

)$ (L:ihSS
137.58
11> ~ 28

53 15
51 09
48 '2

P ERCEtif
21 23
18 46

8 '1
d 18
1 71

CKYPTOPHYCtAE
CRYPTGV»YCCAE
UAC ILLAK IOVHYCEAE

CRYP TOJVU))AS (
CHR))GNGNAS ACU(:.
NELOS I RA )f(NJc ii ')>VA

81(.iASS
IZo.9$
112 ~ ')3

85 01

P EKC 8'JT
2J.47
18 ~ 21
le ?1



BAC I LLARIUPHYCEAE
CRYPTOPHYCEAE

14 NMPP/60 FT

hPPENDIX Vh-3 (Continued)
'RAG

ILARIA C RUT':MENS I 5 64»07
. CHRO(IMONAS SP ~ '55» 97

10 ~ 33
9 '3

CRYPTOPHYCEAE
CRYPTCPHYCEAE
CRYPTOPHYCL'AE
BACILLARIOPHYCEAE
CHLUROPHYCEAE

"'5 F I T 2/60 F T

CRYPTUMOiVAS ERDSA
CHROGMONAS ACUTA
CHROUMONAS SP ~

MELOSIVA BtNOFRANA
STAURASTRUM SP ~

BIOMASS
115 64

98» 71
49. 38
42 ~ 80
28 ~ 64

PERCENT
20 08
17 14

8 57
7 43

97

CRYPTOPHYCEAE
BACILLARIOPHYCEAE
CRYPTOPHYCLAE
CHRYSOPHYCEAE
CHLOROPHYCEAE

16 NMPE/60 FT

CRYPTOPHYCEAE
CRYPTOPHYCEAE
CKYPTOPHYCEAE
CHLOROPHYCEAE
BAC ILLARIUPHYCEAE

CHRUOMUNAS ACUTA
TABELLARIA FENESTRATA
CHRUCMUNAS SP ~

OCHROMONAS SP ~

OEDOGONtUM SP ~

CRYPTOMUNAS EROSA
CHROUMONAS ACUTA
CHROCMUNAS SP
OEOOGUNIUM SP ~

MELUSIRA BINOFRA»A

BIOMASS
87»" 70
75 46
73 52
47» 24
42 73

BIOMASS
.136 08
131 19

57 ~ 17
54 ~ 71
29 19

PERCENT
13 '6
11 49
11 20

7»20
6»51

PERCENT
20 '5
19» 8 I,

8»63
8 '6
4»41



APPENDIX VA-3 (Continued)

NINE MI L(: -':.INI'IC — 19l5
AVERAGE ( 'RIMARY EPLI CATE SAMPLES 8

TOP F I VE SPECIES BY BIOMASS MG/8+3 ANO PERCEN I OF TO'TAL OF SURFACE tiHULE 'naTER PHY TOPLANKTON AT EACH SAMPLING STATION~

1 NMPW/10 FT

CRYPTOPHYCEAE
BAC ILLARIOPHYCEAE
CRYPTCPHYCEAE
BAC ILLAR IOPHYCEAE
SAC I LLARIOPHYCEAE

2 iVMPP/10 FT

cRYpTCMUivAs Et.i'.sa
STEPHANOOI SCUS HANTZ SCHI I
CHROOi(OiVAS ACUT a
MELOSIRA BINUERANA
Sl'EPHANOOISCUS AS IREA VAR MIN

BI.GMASS
66 17
62 05
55 '3
53 '9
53~27

PERCENT
14 '2
13 '1
12 14
11 76
11 69

3 FITZ/10
FT'IOMASS PERCENT

NMP E/ 10 F

I'ICMASS. PERCENT

5 NMPW/20 FT

CRYPTGPHYCEAE
BAG ILLARIOPHYCEAE
BAG ILLARIOPHYCEAE
CRYPTOPHYCEAE

IOPHYCEAEBAC ILLAR

6 NMPP/20 FT

CRYPTOMOiVAS ERJSA
STEPHANOOISCUS MANI'ZSCHII
MELOSIRA BINOLecaNA
CHROQMONAS ACU(a
Tat(ELLARIA FEN.= STRAI'A

BIOMASS

BICMASS
87.16
79m 42
73 72
63 ~ 74
3 l. 68

PERCENT

PERCENT
15 57
14 18
13 ~ 16
11 ~ 38

6 73

BAG ILLARIOPHYCEAE
BAC ILL AR IOPHYCEAE
CRYPTOPHYCEAE
BAC ILLARIOPHYCEAE
BAC ILLARIOPtlYCEAE

7 FITZ/20 FT

BAC ILLARIOPHYCEAE
CRYPTCPHYCEAE

"BAC I L LAR I OPHYCEAE
CRYPTCPHYCEAE
BAC ILLARIOPHYCEAE

8 NMPE/20 FT

MFLOS IRA BINOER CNA

TABELLARla FEt,LsrRATA
CHRUOMONAS ACU(a
ST(:PHANOO ISCUS I hhv TZSCHI I
STEPHahOOISCUS ASTREA 'VAR~ MIN

MELUSIRA BINU!-.ANA
CHRUUMUNAS acura
STEPHANOOISCUSi tiaNTZSCHII
CRY P TOPiONAS ERi:.>a
STEPHaNGOISCUS I'STREa VA(. MIN

BIOMASS
122 82

69 71
6» 50
61 06
40 ~ 37

8 I O((ASS
51 ~ 99
49~ 5 l
48 ~ 37
45 50
29 36

PERCENT
22.05
12 52
11 58
10 '6

7 25

PER'CENT
14 '3
14~ 14
13 80
12 '8

8 38

BaC ILLARIOPHYCEaE
BAC ILLARIOPHYCEAE
BACILLAi(IOPHYCEAE

5'(EPt(ANUOI SCUS i::.'ZSCHI I,
Tail&LLAi(la FLU IhaTA
iMELOS IRA OINL'ERA Ih

Bl(:MASS
'8+63

98.37
(iI 16

PERCENT
Iud 65
Iii ~ 6 1

10 33



CRYPTOPHYCEAE
BAC I LLARIUPHYCEAE

9 NHPW/40 FT

BAC I LLARI OPHYCEAE
CRYPTGPHYCEAE
BACILLARIOPHYCEAE
CRYPTGPHYCEAE
BAG ILLARIOPHYCEAE

10 NHPP/40 FT

APPENDIX Vh-3 (Continued)
CHRUUHUKAS ACUfA
STEPHAhOOI SCUS .»TREA VAR~ HIN

STEPHANOI)ISCUS hlAGARAE
CHRuUHUNAS ACUTA
MELOSIRA BINOCRAVA
CRYPTGHOiVAS ERi)SA
STEPHANOOI SCUS:iANTLSCHI I

'52~ 38
42 60

Bl GHASS
63 '6
56 '3
51 41
34 47
28 ~ 32

8 ~ 84
7 19

PERCENT
15+45
13 75
12 ~ 44

Ba 34
6 85

CRYPTOPHYCEAE
BAG ILLARIOPHYCEAE
CRYPTCPHYCEAE
BAC ILLARIOPHYCEAE
@AC ILLARIOPHYCEAE

11 FITL/CIIO Ff

CRYPTOPHYCEAE
SAC ILLARIOPHYCEAE
BAC ILLARI OPHYCEAE
BAC ILLARIOPHYCEAE
CHLUROPHYCEAE

CRYP TOHUi')AS ERuSA
STEPHANOOISCUS HANTLSCHII
CHROCHUNAS ACU) A

TABELLARIA FENES'fkATA
SI EPHANOOISCUS ASTRAEA VAR MIN

CHROOMONAS ACUTA
STEPHAhQOISCUS ASTREA VAR HilN
HELOSIRA a5INUE~ANA
STEPHANUO I SCUS ))AiVTLSCHI I
STAURAST RUH SP

BIOHASS
58 98
52 '4
52 F 81
33 96
30 '3

BIOHASS
56 ~ 33
47 ~ 82
39 12
37 '3
36'8

PERCENT
14 98
13 '4
13 41

8~62
7 '8

PERCENT
13 12
11 13

9 ll
8~62
8 59

12 NiHPE/40 FT

BAC ILLARIOPHYCEAE
CRYPTOPHYCEAE
CRYPTOPHYCEAE
BAG ILLARIOPHYCEAE
CHLOROPHYCEAE

13 iVHPH/60 FT

HCLOSIRA BINOCR4NA
CHROOHUNAS ACUTA
CRYPTOHONAS ERUSA
STCPHAiVuOISCUS HANTLSCHII
STAURASTRUH SP.

8 IONA SS
78 16
43 '4
39 '2
35 5o
28m 73

PERCENT
20 '9
11 56
10.64
9 55
7 72

CRYPTOPHYCEAE
BAC ILLARIOPHYCEAE
CRYP fOPHYCEAE
BAG ILL AR IOP HYCE AC

BAC ILLARIOPHYCEAE

14 NHPP/60 FT

BAC ILLARIOPHYCEAE
CRYPTOPHYCEAE.-
BACILLARIOPHYCEAE
CRYPTOPHYCEAE

C ILLARIOPHYCEAE

1 /60 FT

CHROCHUiVAS ACU I )
STFPHANUOISCUS ))ANTLSCHI I
CRYPTUHONAS CR))SA
STL'PHAhuOISCUS 'itAGAKAE
TABFLLARIA FFh'fRATA

T*BELLARIAFt"ESTRATA
CRYPIOHUNAS E~t)SA
STEPHANOOISCUS )twhTLSCHII
CHRUUHuNAS

ACUs>'TEPHAhO!)ISCUS iSI REA VAR

8 IOHASS
55. 36
51 09
49 67
31 93
26

BIOHASS
69.71
67+ 35
56 90
55 ~ 22
47 ~ 33

PERCENT
14 50
13 45
13 08

8 41
7 ~ 00

PERCENT
13 '5
12 '9
10 98
10.65

9 13

BIUHASS PERCENT



APPEND VA-3 (Continued)

8AC ILLARIOPHYCEAE
8ACILLARIOPHYCEAE
CRYPTCPHYCEAE
CRYPTCPHYCEAE
8ACILLARIOPHYCEAE

16 NHPE/60 FT

CRYPTOPHYCLAE
CRYPTOPHYCEAE
BAC ILLARIOPHYCEAE
uACILLARIOPHYCEAE
8AC ILLARIOPHYCEAE

FL LOS lhA UINO< .''-VA
STEPHANUUISCUS <SIREA
CRY P IOHONAS ER.Ls A

CHROUHOivAS ACU! i
STEPHANOQISCUS 'iANTZSCHI I

CRYPTOHUNAS CR. iA
CHRUUHONAS ACUf:i
HELOSIRA 'QINUFsANA
STEPHAiVildlSCUS HANTLSCHI L

GYROSIGHA ATTENUATUH

'IN 69.27
5( 61
55 47
49 53
41+49

8 IO IASS
66 '8
52 ~ 17
49 '0
43.21
21+92

16.87
14.03
13 51
12 07
10. 11

PERCENT
18 20
14 ~ 30
13 54
11 85

6 F 01

e«««e«««e««»«eee«eeee«eeeee«eee«««««»«e«««e«««e«««»»e«« «»«««e«»«e«««««e»««««»«««»»e«e»e«eee«ee«««««««««««««eeeeeeeeeeeee«eee»e



APPENDIX VB-1

MACROZOOPLANKTON AND ICHTHYOPLANKTON
SAMPLING PROGRAM

NINE MILE POINT VICINITY - 1975

DATE DAY NIGHT

1 APR
10 APRll APR*
25 APR
30 APR

7 MAY
14 MAY'1 MAY*
28 MAY

4-5 JUN
11-12 JUN
18,19 JUN*

25,26,27,28 JUN
2-3 JUL

10-11 JUL
16-17 JUL*
23-24 JUL
30-31 JUL

7-8 AUG

13,15 AUG*
21-22 AUG
28-29 AUG

4-6 SEP
10 SEP
18 SEP*
26 SEP

1 OCT
8 OCT

15 OCT*
23 OCT

2 NOV

7 NOV
12 NOV*
19 NOV

26 NOV
'4 DEC

13 DEC*

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

x
X
X
X
X

X
X
X
X
X
X
X
X
X

*Samples analyzed for macrozooplankton.
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Mean of all stations and sample depths; number of eggs/m

bSampling continued until 13 Dec, no eggs were collected after Aug.
dSampling continued until 11 Sep, no eggs were collected after Aug.

Sampling continued until lO Sep, no eggs were collected after Aug.
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APPENDIX VB-3

SPECIES INVENTORY — ICHTHYOPLANKTON SURVEY

NINE MILE POINT VICINITY — 1975

FAMILY SCIENTIFIC NAME COMMON NAME

Clupeidae Aloes pseudoharengus
Dorosoma cepedtanum

Alewife
Gizzard shad*

Salmonidae

Osmeridae

Cyprinidae

Coregonus artedii

Osmerus mordax

Cyprinus carpio
Notropis sp.
N. atherinoides
N. cornutus
N. hudsontus
Pimephales notatus
UID Cyprinidae

Lake herring

Rainbow smelt

Carp
Shiner
Emerald shiner
Common shiner*
Spottail shiner-
Bluntnose minnow

Gadidae

Gasterosteidae

Percopsidae

Percichthyidae

Centrarchidae

Lota iota

Gasterosteus aculeatus

Percopsis omiscomaycus

Morone americana

Lempomis sp.
UID Centrarchidae

Burbot

Threespine stickle

, Trout-perch

White perch

Sunfish

Percidae Etheostoma sp.
E. nigrum
Parce flavescens

Johnny darter
Yellow perch

Cottidae Cottus bairdi Mottled sculpin

*Eggs only

NA — Not applicable
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APPENDIX VB 5

ABUNDANCE OF SELECTED FISH LARVAE

NINE MILE POINT VICINITY- 1975

JOHNNY DARTER

DATE
-NMPW

20 40
1-NMPW

20 40
.5-NMPW
20 40 60

NMPP
80 100

. 5-NMPE
20 40

1-NMPE
20 40

3-NMPE
20 40

4 JUN 1 0ll JVN 5 0
18 JUN 69 7

5"28 JUN 69 15

0 0
1 0

52 13
59 27

0
7

18
22

0
1

20
36

.0
0
1
2

0 0
1 0

40 4
80 36

0 '0 0 0
0 ~ 0 0 0

18 0 2 3
61 2 177 12'

JUL 10 6
10 JUL 6 0
16 JUL 12 7
23 JVL 8 4
30 JUL 2 2

43 12
0 0
4 3

13 5
2 1

48
5

24
8
5

18
0
6
8
1

0 4
0 0

77 41 285 0
1 0 5 0

15' 5 1
30 8 0 0

2 2 1 2

30 4
0 0
4 0
0 0
0 0

8 AUG
13-15 AUG

21 AUG
28 AUG

4-6 SEP
10 SEP

0 2
0 0
0 0
0'

0 0
0 0

0 3
0 0
1 0
0 . 0

0 0
0 0

5 3
0 0
0 0
0 0

0 0
1 0

0 0
0 0
0 0
0 0

15 0
0 0

0 0
0 0
0 . 0

~ 2 '.0
13 0
0 0

WHITE PERCH

DATE

17 APR
25 APR
30 APR

8 MAY
14 MAY
21 MAY
29 MAY

4 JUN
11 JUN
18 JUN

25-28 JUN

2 JUL
10 JVL
16 JUL
23 JVL

, 30 JUL

8 AUG
13-15 AUG

21 AUG
28 AUG

-NMPW

20 40

0 0
0 0
0 0

0 0
0 0
0 0-
2 0

1 0
1 (I
1 1

1 0

0 0
0 0
0 1

0 2
4 11

0 0
1 1

0 0
0 0

1-NMPW
20 40

0 0
0 0
0 0

0 0
0 0
0 0
1 2

1 2
0 0
5 2
0 0

0 0
0 0
0 2
1 0
4 4

0 0
0 2
2 0
0 0

-NMPW
20 40 60

NMPP
80 100

0
0
0

0 0
1 1
3'
9 4

-NMPE
20 40

0 0
0 0
0 0

0 0
0 0
0 0
0 0

4 1

0 0
2 1

0 0

0 0
0 0
2 0
2 5

10 1

1 0
0 0
0 0
0 0

1-NMPE
20 40

0 1

0 0
0 0

0 0
0 0
0 0
0 0

1 0
0 1

3 1

0 0

0 0
0 0

3
2 4

13 6

1 0
0 0
0 0
0 0

-NMPE
20 40

0 0
0 0
0 0
0 0

0 1

0 0
1 0
1 1

0 0
0 0
4 3
0 2
2 2

0 0
0 0
0 0
0 0



APPENDIX VB-5 (Continued)

ABUNDANCE OF SELECTED FISH LARVAE

YELLOW PERCH

DATE

4 JUN
11 JUN
18 JUN

25-28 JUN

3-NMPW
20 40

0 0
0 0
0 0
0 1

1-NMPW
20 40

0 0
0 0
0 0
1 0

. 5-NMPW
20 40

0 1

0 0
0 0
0 0

NMPP

60 80 100

0 0 0
.0 0 0

0 0 0
~ 0 0 0

-NMPE
20 40

~ 0 0
0 0
0 0
0 0

1 NMPE
20 40

0 0
0 0
0 0
0 0

3-NMPE
20 40

0 0
0 0
0 0
0 0

IV.

DATE

1 APR
10 APR
17 APR
25 APR
30 APR

8 MAY
14 MAY
21 MAY
29 MAY

3-NMPW
20 40

0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 2
0 0

1-NMPW
20 40

0 0
6 0
0 0
0 0
0 0

0 0
0 0
2 0
2 0

. 5-NMPW
20 40

0 0
0 0
0 0
0 0
0 0

0 0
0 0
2 5
0 0

OTHER
NMPP

60 80 100

0 0 0
0 1 0
0 0 0
0 Oi,O
0 0 0

0 0 0
0 0 0
7 0 0
5 0 2

.5-NMPE
20 40

0 0
0 0
2 0
0 0
0 0

0 0
0 0
7 4
2 0

1-NMPE
20 40

0 0
0 0
0 0
0 0
0 0

0 0
0 3
2 8
0 0

3"NMPE
20 40

0 0
0 0
0 0
0 0
2 0

0 0
0 2
2 2
0 7

4 JUN 14 2
11 JUN 3 3
18 JUN 16 3

25-28 JUN 2 2

5 2
2 1

24 6
14 3

5,. 2
14 12
11 41
17 10

1 2 0
5 2 0

47 0 2
5 0 0

0 0
0 14

33 20
78 6

2 0 2 1

0 1 1 0
13 5 38 5
26 2 3„9

2 JUL
10 JUL
16 JUL
23 JUL
30 JUL

8 AUG
13-15 AUG

21 AUG
28 AUG

1 4
5 1

7 1

3 „1
2 2

0 1

0 "0
1 4
2 0

13 7
0 0
0 0

15 4
4 1

0 0
0 0
1 1

0 3

63 10
3 5
2 0
5 1

5 1

0 1

5 2
1 1

1 0

3 3 0
1 1 0
8 0 1

0 1 0
4 1 2

2 2 4
1 0 0
0 0 0
0 0 0

43 44
34 0
87 1

14 0
2 0

2 2
2 2
0 2
0 0

15 9
5 0
1 1

0, 2
8 1

2 6
0 1

0 0
0 1

7 6
0 0
2 0.
0 1

2, 1

0 1

1 0
0 1

1 1

4-6 SEP 4 1

10 SEP 5 1

17 SEP 0 0
26 SEP 0 0

1 OCT 0 0
8 OCT 0 0

2 1

2 0
0 0
0 0

0 0
0 0

6 7
1 0
0 0
0 0

0 0
0 0

4 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0

9 2
2 1

0
'

0 3

0 0
0 0

2 2
1 0
0 0
2 0

0 0
0 0

3 3
0 2
0 0
0 0

0 0
0 0

a ~

bMean of surface, mid-depth, and bottom; mean of day and night; number of larvae/1000 m
3

cNo larvae collected prior to 29 May or after 10 Sep.
dNo larvae collected on 1 and 10 April or after 21 August.

No larvae collected prior to 4 June or after 28 June.



ABUNDANCE OF F ISH LARVAE

IN BOTTOM DAY COLLECTIONS

NINE MILE POINT VICINITY—l 975

APPENDIX VB-6

05- NMPW- 20 FT vs 0 5- NMPE-20 FT
2x l03

I03

LOGARITHM (n t IO) 05 NMPW 20FT'---- 0.5 NMPE 20FT

I02

O
O
O

hl

IOI
APR MAY

S

~ PPPN

JUN

~ ~
~ ~

Oy ~
~+ ~

JUL AUG SEP OCT NOV DEC

o 3- NMPW-20 FT vs 3-NMPE-20 FT
3

LOGARITHM (n+IO) —3 NMPW 20FT
~'-'--'-' NMPE 20 FT

l02
f"o
5 ~O
~ ~
~ ~
~ ~
~ ~

o

~ S
~ ~

~ ~
~ ~

~ ~
~ ~

~ ~
~ ~
~ ~

~ ~

IOI
APR

~ 1
~ ~~ ~~ ~

MAY JUN . JUL AUG 'EP
MONTH

OCT NOV OEC

b$ am lin
Number of larvae/ 1000 m3
$ampling continued until 13 Dec, no larvae were collected after Aug



ABUNDANCE* OF FISH LARVAE

IN BOTTOM NIGHT COLLECTIONS

APPENDIX VB-6
(Con't)

NINE MILE POINT VICINITY—l975

0.5- NMPW- 20 FT vs 0.5- NMPE -20 FT
2x lo

I03

LOGARITHM (n t IO)

~ 2 ~ ~~ ~

~ \
WO

T
~ ~

~ ~
~ F ~ ~

~ ~
~ 0

—05 NMPW 20FT''---'.5 NMPE 20FT

lo2 ~0
~ ~
~ ~
~ ~
~ ~

~ ~
~ ~
~ ~
~ ~
~ ~

O
O

IPI
APR MAY JUN JUL AUG SEP OCT NOV OEC

o 3- NMPW - 20 FT
I03

LOGARITHM {n 0 IOI

I02
~ ~

~ ~

~ ~
~ ~

~P
~ P

~ y
~ ~
~ ~ ~F
~ ~ ~ F
~ ~ ~ ~
~ ~

~ ~
~ ~

~ ~ ~
~ ~

~ ~ ~
~ ~
~ ~

~ ~ ~
~ ~ ~
~ ~ ~
~ ~
~ ~
~ ~
~ ~
~ ~
~ ~
~ ~ ~
~ ~ ~
~ ~
~ ~ ~ ~
~ ~ ~ ~
~ ~ ~ ~
~ ~ ~ ~
~ ~ ~ ~
~ ~ ~ 0
~ ~

~ ~
~ ~
~ ~
~ ~~ ~~ F

~ ~

vs 3- NMPE -20 FT

5 NMPW 20FT
~ - ---- 3 NMPE 20 FT

„
~ ~

MAY 'UN

*Number of larvae/1000 m

JUL AUG

MONTH

~ ~ ~
~ ~

SEP PCT NOV I'EG



APPENDIX VB-7

TAXONOMIC INVENTORY OF MACROZOOPLANKTON
IN LAKE COLLECTIONS

NINE MILE POINT VICINITY — 1975

COELENTERATA
Hydrozoa

PLATYHELMINTHES
Turbellaria

NEMATODA

~Hdra sp.

ANNELIDA
'Polychaeta

Sabe'llidae

Oligochaeta
Hirudinea

MOLLUSCA
Gastropoda
Pelecypoda

ARTHROPODA
.Arachnoidea

Hydracarina (Acarina)
Crustacea

Branchiopoda
Cladocera

Leptodora kindtii
IOstracoda

Podocopa
Malacostraca

Mysidacea
~M sis relicca oculara

Isopoda
Amphipoda

Gammaridea
Gammarus fasciatus
~crangon x sp.

Insecta
Ephemeroptera
Odonata
Hemiptera
Trichoptera
Lepidoptera
Diptera

Culicidae
Chaoborus sp.



APPENDIX VB-8

ABUNDANCE* OF SELECTED MACROZOOPLANKTON SPECIES IN DAY/NIGHT COLLECTIONS

NINE MILE POINT VICINITY — 1975

GAMMARUS FASCIATUS: NIGHT

STATION

DATE
SAMPLE 3-NMPW

DEPTH - 20 40
1-NMPW

20 40
. 5-NMPW
20 40

NMPP

60 80 100
1-NMPE.5-NMPE

20 40 , 20 40 4020
3-NMPE

JUN 72 87
387 830
197 130

81 217
617 506
215 175

82 71
92 329
18 813

14 0 9

13 "13 0
72 5 28

227 18
232 24
953 190

45 23
366 119
299 13 14

141
30

493

50
726
472

JUL

AUG

789 675
273 669
686 636

125 225
56 138

419 354

613 499
1357 736

928 488

46 69
742 416
725 580

2006 1360
4493 3233
2751 2203

80 0
1301 11066

14 7945

102 0 0
313 197 29

64 39 0

15 4 0
1056 172 89

803 273 4

701 950
1984 2662
3952 3071

ill 32
3283 55
3694 1079

808 400
3441 2038
1452 1832

157 67
1496 260
3850 1787

1235
419

6261

78
2655
6052

503
3134
2534

106
83

3196

* Number of organisms/1000 m
3

S = Sur face
M = Mid-Depth
B = Bottom



APPENDIX VB-8 (Continued)

ABUNDANCE* OF SELECTED MACROZOOPLANKTON SPECIES IN DAY/NIGHT COLLECTIONS

SAMPLE 3-NMPW 1-NMPW

LEPTODORA KINDTII: NIGHT

STATION
.5-NMPW . 5-NMPE 1-NMPE 3-NMPE

DATE DEPTH 20 40 20 40 20 40 60 80 100 20 40 20 40 20 40

JUN 820
1485
1040

2163
2676

595

919
4219
1291

1043
2398

534

2122
863

83

1129-
2342
7405

955 459.
511 416
537 300

231
424
641

3629
2297
1472

65
1844
1613

1187 1840
3712 3297
5305 14248

4385
45

1936

1714
6881
7022

JUL

AUG

19532
33196
26605

S 41775
M 34306
B 88836

52664
39785
17843

254700
152859
427337

49879 47196 108603
157361 94136 43082

93003 13868 56834

441888 201568 459964
191188 123233 676633
357770 114495 450034

75930
37731
43521

7862
328855

48847

20671 18925 9737
62887 69540 10740
50048 82270 8787

157134 43834 107710
146322 118387 95874
165024 128392 130195

96774
87755
23711

274072
674107
407844

75638 54379 16459
25408 269342 31924
31044 50304 30311

291760 436959 205386
540583 610344 186206
423830 838866 48233

59900
61468

129629

205871
220048
824385

14550
26350
20477

105423
205540
162778

3* Number of organisms/1000 m

S = Surface
M = Mid-Depth
B = Bottom



III.

APPENDIX VB-8 (Continued)

ABUNDANCE* OP SELECTED MACROZOOPLANKTON SPECIES IN DAY/NIGHT COLLECTIONS

NINE MILE POINT VICINITY — 1975

DIPTERA: NIGHT

STATION

DATE
SAMPLE
DEPTH

3-NMPW

20 40 4020
1-NMPW .5-NMPW

20 40 60
NMPP

80 100 4020
.5-NMPE 1-NMPE

20 40 20 40
3-NMPE

JUN 23
35
12

17
61

0

22
25
72

90
54

- 20

54
67

0

18
18

180

14
0

10

0'6
26

5
26

0

44
44
87

18
94
25

10
83
62

40
73

101

0ll
0

327
308
271

JUL 65
69
65

0
- 93

0

332
248
297

44
0
0

0
0

27

104
78

443

24
141
112 .

0
242
234

0
708

0

33
175

77

169
95
88

AUG 81
94
99

112
63

100

180
77

163

104
214
138

131
55
76

0
49

494

83
28
28

84
28
21

134
72
91

101
248

78

119
66
83

29
527
158

28
94

138

37
181

48

* Number of organisms/1000 m
3

S = Surface
M = Mid-Depth
B = Bottom



APPENDIX VB-8 (Continued)

ABUNDANCE*OF SELECTED MACROZOOPLANKTON SPECIES IN DAY/NIGHT COLLECTIONS

IV
uaf I: SAHVLEOtPTH~4'-NHPW20FT 40tf

I-NHP W

20F I 40FT

GAMMARUS FASCIATUS: DAY
I/2-NHPA NHP-P

20FT aJFT 60FT 80FT 100FT
I /2-NHP t

20FT 40FT
I-NHPE

20FT 40FT
3-NHP E

20FT 40FT

APR

HAY

JUN

JUL

S

H
8

5
H
8

101 0
6 '

0

0 0
0 0
0 . 0

0 0
J 0
0 0

.0 0
0 0.
7 0

8 0
0 0
8 0

0 0
0 0
0 93

0 0
21 0
13 0

10 0
0 0

80 0

0 0
0 0
0 10

'0

0
0
0

0

0
0
0

36

4

0 0

0 6

11 12
0 0'

ll
0 0'

0
0 '

12
0
0

0
0

626

6
0
6

0
u

326

0
8
0

0
0

377

0
0
0

0
0
0

0
0

25

0
0
0

0
0

12

0
0

26

0
0

73

0
0

13

0
0

96

AUG 5
H
8

11
0

19

0
0
4

28 4
6 '

54 4

10 10
32 9
10 4

0
0
0

0.
0
0

0
93

0

0
10

0

0
1070

0

0
0
0

0
0 0

ll48 124

5
0

42

l6
8

l4

0
0

13

0
0
0

15 0
0 . 0
0 . 0

0
0
0

5
0
0

5
0
0

0
0
0

UCT

NDV

DEC

0
0

97

0

'0

0

0
0
0

0
0
0

0
0
0

0
0

0
0
5

0
0
0

39 0
0 3

34 330

0 0
0 0
0 3

4 i 0
0 0
0 0

0ll
0

5
l2

323

0
39
95

0
17
16

0
32

0

18
34
88

0
0
0

0
0
0

0
0
5

0
0
0

0
0
0

0
0
0

= .NU ~ UF DRGANISHS/1000 H3
4+DEV TH: 6 = SURFACE H = HID-DEPTH
NS = NU SAHPLES

SAHPLES NOT YtT ANALYZED

8 = 80TTOH



APP IX VB-8 (Continued)

ABbiRANCE OF SELECTE ROZOOPLAIIKTON SPECIES IN DAY/NIGHT COLLECTION

V.
DATE SAHPLE

OEPTH4o

LEPTODORA KPiDTII: DAY
3-NMPM 1-NM — N H P P

ZOFT 40FT . 20FT 40FT ZQFT 40FT 60FT &OFT LOOFT
1/2-NMPE 1-NHP E

ZOFT 40F T 20FT 40FT
3-NHPE

20FT 40FT

HAY 5
H
0

0 0 31
l5 19 15
-0 0 0

7
10
0

0 4o
0 7
0 19

36
68
17

ll
29

6
6

101

0
6

13

19ll
14

. 5
30
14

27
0
0

6
13

0

JUN 5

JUL 5

8

AUG 5
H

. e

SEP 5

147
2817

955

1161
13136
LOo9t

3700
31920

197597

3039d
13669
50032

45. ~: 57 ~ 4
~ 188 - 379 435

80 289 136

2928 17799 1&704
2529 14092 4522

15970 17o& &517

31 . 53 ~ . 4 .

511 951 . 988
474 '. ~ 494 581

3471l 40953 10300
41910 42707 24022
35952 9702 52209

3641 LQ6550 4526 150527 6955 22T19
192950 19942 92623 988 18 139904 235039
447370 275245 420010 550657 500344'92459

4o24 21507 766 13394 4650 105769
107579 75115 172459 73450 159495 L14101 l
117909 120447 76630 57419 73922 679d&

ll 130 192 20Q ' 63 .. 595 142
01 ~ 1332 911 " " 1255'64 .'1328 1799
40 1523 655 39T 28T 2305 1056

217 7661 L&3 LOT&1 106Z 10000 5707 15510
5273 9127 74916 24690 15445 11055 71005 46114

20435 132 19 37169 14720 1565o 14710 91737 11664

159399 1616 .97361 96269 92269 42415 5419 3722
129234 15L77 1599Q5 90522 105627 L92415 202922 157564

68031 .63796 39800 177838 202777 313027 358551 234560

54705 156910 03346 147200 05017 27753 40099 65301
60310 6&597 122556 127000 194571 14T144 130001 200989
26216 01555 110941 126635 145000 01676 1184&T 52351

0
33
53

OCT 5
H

22194
21920
13501

10780 9027
— . 18493

8332 6567

7669
6353
9262

5073
L5&bb
18784

7014
7562
631o

0426
9064
&9&0

4630 11005 15804
Lb( b& 13030 26401
10900 6516 14713

6037
6424
6759

150'
8343

108 L9

6810
9268
4990

Tlo7
2576

2672&

10960
7143
9310

NUV 5
H
8

12&4
2440
1402

590
854

1065

17bl
36Z8
2303

68
1338
1262

1476
3133
14b&

979
3904
1999

1191 15
2460 208
194Q L370

1431
2037

9LL

1592 615
2525 96
2829 5947

2147
1213
1097

2455
2787
1053

.1219
963

3061

1112
2674
2035

DEC 5
H
8

113
5o

120

41
5L

109

204
43
29

25

40.

69
0

54

44 39 62
37 52

34 4T

5
21
14

85
47
23

50
80

130

112 17
102 35

92 60

34
46

169

30
86
25

= NO+ OF URGANISMS/LOOO H3
++DEPTH: S = SURFACE H = HLD-OEPTH 8 BOTTOH
NS ~ NQ SAHPLFS

~ SAHPLES NUT YET ANALYZED



APPENDIX VB-'8 (Continued)

ABUNDANCE'' OZ SELECTED MACROZOOPLANKTON SPECIES IN DAY/NIGHT COLLECTIONS

~ VI.
DATE SAHPLE

DEPTH++
3-NHPN

20FT 40FT
1-NHPM

20FT 40FT

DTPTERA: DAY
1/2-NHPH N H P P

20FT 40FT 60FT 80FT 100FT
1/2-NMPE

20FT 40FT
1-NHP E

20FT 40FT
3-NHP E

20FT 40FT

APR 5
H
8

58

0 60
0
0

6
7

10

HAY

JUN

JUL

5
H
8

5
H
8

S.
H
8

0
10 0

0

0'
0 0
0 0

0 0
6 0

36

0
0
7

11
16 .

15

0
0
0

0
0
0

0
17

0

0
0
0

0
5
0

'13
i'3,„,
-38

5
0
0

0
7
a

8 0
9 0.

0-

0 0
0 0
0 0

0
0
0

0
0 ~

0 ~

0
0
0

0
0

12

0
0
0

0
0.
0

12
0 6
0 25-

4 0.
17 13

8
' C.

0 0
21 0
87 0

0
6
0

0
0
7

0 0
0
0

0. 0
0 0

755 25

0
0

19

0
16
22

0
17

369

6
0

13

8
0
0

0
0
0

~ AUG 5
H

.8

0 3016'.
52: 18,

3C6-
38

~ 0 '. ~ 25 *R.-,
0 38
OI 50'

~ 6 0'
~ 0

4".i . 0 0'
0.

0''6

0
0 7

8 ~ 0
-57- 0

0 6

0

0

8

0;

SEP 5
M

8

0
6I
19

0
42
18

47
32

10 5
41 . 67

0 9

9
15
17

5
15

0

15
0
0

11 5
'91 23

15 20

0 5
0 0
0 5

0

5

0
0
0

OCT 5
H
8

0
0

0

0

0
0
0

0
0

0
0
0

0
0

30

0
0
0

0
3
0

0
31

27

0 0
0 0
0 0

0
0
0

0
0
0

0
0
0

0
0
0

NOV 5
H
8

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0 0
0 0
0 - 0

0 0
4 0
0

' 0
0

0
0
0

DEC 5

8

0
0
0

0
0
0

0
0
0

0
6
0

0
0
0

0
0
0

0
0
0

0
0
0

0 0
0 0
6 0

0
0
0

0
0
0

0
Q
0

0
0
0

= NU OF URGANlSHS/1000 H3
4'CDEPTH 5 = SURFACE M ~ HID-DEPTH 8 = BOTTOH
NS ~.NU SAMPLES

~ SAMPLES NUT YET ANALYCED-



VI. BENTHOS

"A. NATURAL HABITATS,

1. Introduction

The benthic sampling program conducted in the vicinity of Nine Mile
Point is a continuation of work performed in 1973 and 1974. Only
minor'hanges were introduced and these are described in Section 2,
Materials and Methods.

Observation of the benthos is a continuing program because of the
central importance of many benthic organisms in the .lake food web
and the inability of many benthic forms to escape environmental per-
turbation by migration.

The following observations were made in the 1974 benthos study:
abundance and biomass in the area of the thermal plume were generally
low, an observation possibly correlated with the stability of the
substrata; animal-substratum relations were investigated in more
depth than in 1973 and the preferences of certain species described;
seasonal and depth distributions of many benthic species were described;

with the peak in June.

~

~

~

~

~ ~

~

~

The objectives „of the 1975 report will be to analyze the benthic
association as a unit, employing various community analyses. Emphasis
will be placed on determining whether inter-transect differences
exist, and the nature of any such

differences.'.

Materials and Methods

a. Field Collection

Two replicate benthic samples were collected in alternate months
from April through October at the 10, 20, 30, 40, and 60 ft depth
contours on four transects: NMPW, NMPP, FITZ, and NMPE (Figure
VI-1, Table VI-1) following the same method as in 1974 (LMS,
1975). The scheduled December collections were not made because
of adverse weather conditions. The type of substratum of each
sample was determined by diver observation following defined
critera (Table VI-2). In addition, divers scooped sediment samples
into sealable containers at each site for grain size analyses,
and'etermined sediment accumulation on calibrated staffs installed
near the three periphyton buoy anchors.

VI-1

Lawler, Matusky O'kelly,Engineers



TABLE VI -1

BENTHOS SAMPLING PROGRAM

NINE MILE POINT VICINITY — 1975

STATION TRANSECT AND DEPTH CONTOUR ft
DATE NMP.W NMPP FITZ NMPE

10C 10NC 20 30 40 60 10C 10NC 20 30 40 60 10C 10NC 20 30 40 60 10C 10NC 20 30 40 60

16 AP
17 AP
23 AP
24 AP
17 JUN
18 JUN X
4 AUG

5 AUG

20 OCT

25 OCT
28 OCT

31 OCT

X X X

X X X
X X X

X X X

X X

X X

X X
X X

X X

X X

X X

X X
X X

X X

X X

X X

X X

X X X
X X -X

X X X
X X

X = Two replicate samples collected
10C = 10-ft Cladophora station

10NC = 10-ft non-Cladophora station



STABLE VI.-2

DEFINITIONS OF SUBSTRATE TYPE

Bedrock

Boulder

Rubble

= Large flat rock

= 256 mm rounded rock

64 to 256 mm — mixture of flat and rounded rock of
cobblestone size

Gravel

Mixed Rock

Sand & Silt
Over Bedrock

2 to 64 mm rock

Bedrock predominant with pieces of rubble between

Mask of sand less than 5 cm over bedrock

Sand & Silt Sand deeper than 5 cm (maybe over bedrock or rubble,
but not necessary to see it)



BENTHOS SAMPLING STAT IONS
NINE MILE POINT VICINITY —l975
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b. Laborator Anal sis

Except for the following modifications, laboratory procedures
were not'hanged from 1974 (LMS, 1975).

The subsamples of benthic samples were either 1/4 or 1/2 of the
original sample size, depending upon the original sample size.
All subsamples were picked, counted, and sorted into major taxonomic
groups. The wet weight biomass of all major taxa was determined
by soaking the organisms in water, drying them for 1/2-hr in
a desiccator with Drie-Rite, and weighing on tared screens with

' Mettler H-54 analytical b'alance.

Sediment grain size was analyzed from diver sediment samp'les
collected in June, August, and October. Grain size was analyzed
by hyd'rometer and organic fraction determined by ashing sediments
at 600'C (Lambe, 1951).

3. Results and Discussion

a. Communit Structure

The abundance and percent composition of macroinvertebrates col-
lected in benthic samples is presented by station in Appendix

~

~

~ ~

~

VI-1a.

b. Ph sical Characteristics of the Stud Area

In the 1974 report (LMS, 1975) it was speculated that substrata
in the NMPP-FITZ area were more unstable than at either the NMPE
or NMPW areas. This was tested by diver observation of sediment
accumulation on calibrated staffs installed near the three periphy-
ton buoy anchors.

Results of these observations (Table UI-3) indicate little or
no sedimentation at either the NMPW or NMPP/FITZ stations. At
the NMPE station, both sedimentation and scouring (alternately)
occurred, indicating that the NMPE transect has the most unstable
sediments. The general trend of sand and silt accumulation being
thicker in the east and thinning in the westerly direction was
found by divers again in 1975.

Sediments collected at each sampling site were analyzed (Appendix
UI-lb) and the results show that sediment is mainly composed
of sand.

VI-2
Lawler, Matusky O'kelly Engineers



TABLE .VI-3

OBSERVATIONS OF SEDIMENT ACCUMULATION
NEAR PERIPHYTON BUOY ANCHORS

NINE MILE POINT VICINITY — 1975

DATE NMPW

STATION
NMPP FITZ NMPE

27 JUN
13 AUG
29 AUG
15 SEP
13 OCT
18 NOV
26 NOV
12 DEC

NS

1/4 mm

TRACE
2 Imll

TRACE
0

NS
TRACE

TRACE
1/4 mm

TRACE
0

TRACE
NS

0
TRACE

TRACE
2-4 mm

0-20 mm+
O-l mm

0-20 mm+

20 mm

NS
50-60rmn

* A rippled surface



Distribution of Selected Taxa

(i) Cladophora

When possible, divers collected benthic samples from areas

growth (10NC) at the 10 ft depth contour. This was most
successful in June (Table VI-4), when divers were able to
locate both Clado hora and non-Clado hora areas at 3 of the
4 transects NMPW was the exception

biomass associated with season and depth, mean values including
all transects, both replicate samples, and both C and NC

samples, when they occurred, were used in graphic presentation

pattern of production, as was seen in 1974, with the peak
period of production in June.

The observed unimodality may be a sampling artifact and not
a biological reality. The pattern of Cladophora growth in
Lake Ontario generally has a major peak in June, a trough
in July/early August, and a secondary peak in late August/
September, declining from September into the winter months
(Storr and Sweeney, 1971).

The possibility exists that the first peak was sampled in
June, the trough missed by not sampling in July, the second
peak sampled in August, and the winter decline sampled in
October. Only a more complete sampling program could determ'ine

typical bimodal or the atypical unimodal pattern.

Cladophora biomass decreases rapidly with increasing depth,
and the alga generally does not occur below 30 to 40 ft (Figure
VI-2). This agrees with previous observations (Neil and
Owen, 1964) in western Lake Ontario of 7.7 m (25 ft) and
eastern Lake Ontario of 13.8 m (45 ft).
Because of diver selection of C and NC stations on the basis

this data are inappropriate and were not performed. However,
examination of Table VI-4 reveals no obvious difference in

the case in 1974, when the greatest biomass was associated
with the NMPP and NMPW transects.

Lawler, Matusky O'kelly Engineers



ThBLE VI-4

CLADOPHORh BIOMhSS*

NINE MILE POINT VICINITY- 1975

SThTION
[Transect/Depth
Contour (Ft.))

HMPH 10C
10NC
20
30
40
60

NMPP 10C
10HC
20
30
40
60

FITZ 10C
10NC
20
30
40
60

NMPE 10C
10NC
20
30
40
60

R-1

NS

43.609
0.693
0.924
0
0

41.732
4.457
2.404
0
0
0

NS

0. 913
6.612
0
0
0

NS

0
0
0
0
0

hPR

R-2

NS

5.254
13.335
0
0
0

55.270
2.282
0.803
0
0
0

NS

0.542
0
0
0
0

NS
. 2.600

0
0
0
0

NS

24.432
7.014
0.462
0
0

48.501
3.370
1.604
0
0
0

NS

0.728
3.306
0
0
0

NS

1.300
0.
0
0
0

R-1

63.255
NS
1.230
1.319
0
0

52.746
0.113
0
0
0
0.097

3.659
3.412
0
0
1.439
0

14.493
5.651
0
0
0
0

17 1 JDN

R-2

64.200
NS

1.643
9.401
0
0

33.674
0.937
5.356
0
0
0

26.250
1.345
0.089
0
0
0

28.264
4.067
0:
0
0
0

63 '28
NS

1.437
5.360
0
0

43.210
0.525
2.678
0
0
0.049

14.955
2.379
0.045
0
0.720
0

21.379
4.859
0
0
0
0

NS
1.487
2. 813
0
0
0

HS

1. 169
0. 515
0
0
0

NS

0.280
1.662
0
0
0

NS
8. 200
0.049
0
0
0

hUC

R-2

NS

l.745
0.236
0
0
0

NS

0. 912
0
0
0
0

NS

1.554
0.763
0
0
0

NS

2. 118
0
0
0
0

NS

1.616
1.525
0
0
0

NS
1.041
0.257
0
0
0

NS

0. 917
1.213
0
0
0

NS

5. 159
0.025
0
0
0

R-1

NS ~ .
0
3.666
0
0
0

HS

0
0. 175
0
0.420
0

NS

1.289
0
0
0
0

6.032
1.036
0
0
0
0

R-2

NS

0
0. 334
0. 023
0 ~

0-

NS
0
1. 290
0.875
0.093
0

NS

0. 916
0
0
0
0

NS

2.090
0.172
0
0
0

'S
0
2.000
0.012
0
0

NS

0
0. 733
0.438
0.257
0

NS

1.103
0
0
0
0

4.061
0.604
0
0
0
0

«Taken vith benthos sample; 8 ash"free dry wt/m2

HS ~ No sample
C ~Clado hara
NC aoa-~Grado hara

4 '0
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Biomass values (g ash free dry wt/m ) agree with previous2

studies. In June samples, values ranged from 38-1852g/m
from 1969 to 1972 (Storr, 1973) and in 1972, 111 g/m was
recorded (Moonie, 1975). In August samples, values range[
from 0-33 g/m from 1968 to 1972 (Storr, 1973) and 2 g/m
was recorded in 1972 (Moore, 1975). Storr's data were from
5 ft depth, and Moore's from 10 ft. This compares to aver-
age values of 21.576 g/m in August recorded at the 10 ft
production was lower this year than in past years; however,
collection and laboratory methods may contribute much to
this difference.

(ii) Other Selected Species

Distribution data for Gammarus fasciatus is presented in
Table VI-4b.

4. Conclusions

a. Diver observation of sediment accumulation indicates that
the sediments at the NMPE station are the least stable of all
three stations.

seasonal distribution to that recorded in 1974 (LMS, 1975), decreas-
ing with depth.

B. ARTIFICIAL SUBSTRATES — PERIPHYTON

l. Introduction

The periphyton program in 1975 was a continuation of the 1974 periphyton
program. Minor modifications are included in Section 2, Materials
and Methods. Emphasis will be placed on elucidation and interpretation
of temporal and spatial distribution of biomass, chlorophyll a, and
various taxa. Trends found in 1974 will be investigated further
in 1975 data.

2. Materials and Methods

a. Field Collection

Periphyton on plexiglass substrates affixed to either buoys or
resting on the lake bottom were sampled monthly from April to

VI-4
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TABLE VI-4b

ABUNDANCE OF GAMMARUS FASCIATUS

NINE MILE POINT VICINITY — 1975

NON"CLADOPHORA STATIONS

MONTH

10 FT 20 FT
NMPW NMPP FITZ NMPE NMPW NMPP FITZ NMPE

30 FT 40 FT
NMPW NMPP FITZ NMPE NMPW NMPP FITZ NMPE

60 FT
NMPW NMPP FITZ NMPE

APR 834 41

JUN NS 86

OCT 4712 4704

AUG 5724 4244

187

682

4325

5928

248 355

169 203

11651 56

3465 69

13 1012 106

53 46 69

447 1640 765

2179 30 358

30 12

27 148

34 82

283 483

104

464

202

8 7

50 18

120 22

197 228

6 3

NS, 589

3

12

10 136 126

1052 500 541

21

78

95

194

3 55

NS 75 49

30 86 33

616 670 350

MONTH NMPW-10 FT

CLADOPHORA STATIONS

NMPP-10 FT FITZ-10 FT NMPE-10 FT

APR NS 635 NS NS

JUN 1404 '572 3475 2066

NS = No sample



December at the same transects and depths as in 1974 (Table VI-5).
Exposure time of substrates was, with one exception, four weeks,.

b. Laborator Anal sis

Laboratory procedures in 1975 were unchanged from 1974 except
for the following modifications. Protozoans, rotifers, and algae
were enumerated using the Sedwick-Rafter cell method (APHA, 1971).

Biomass was determined by scraping the periphyton off four 5
x 6.25 cm (2 x 2.5 in) surfaces into weighing pans. Samples
were dried at 105'C for 12 hrs5 cooled in a desiccator for 1/2 hr,
and weighed to the nearest 10 g on a Mettler H-54 analytical
balance. Dried samples were then heated for 1/2 hr at 500'C
in a muffle furnace,,and cooled in a desiccator fog 1/2 hr; the
ash content was then determined to the nearest 10 g. Ash-free
dry weight was determined from the difference in weights.

Heavy filamentous algal growth of Lvyngb ra and Oscillatoria on
buoy slides necessitated additions to identification procedures
during 1975. After algal matrices were scraped from plexiglass
substrata, they were suspended in a 5X formalin solution and
separated using a four-blade 'blender't 1500 rpm for at least
three minutes. Microscopic examination was as follows:

— Average length of all ~L ngb a and Oscillatoria filaments
within each field was estimated.

— The total number of clumps within the counting cell was
counted.

— Species abundance and average filament length were recorded
for five individual clumps.

— Cells from 20 filaments were measured.

Cell density was determined as follows:

C ~ X + Y

3
Cell counts x (ml of sample) x 1000—

ml

Whipple disc (mm) x (No. of fields) x 1.0 mm x area of substrate (dm)
2 2

No. clum s x ml of sam le x U

1 ml x area of substrate (dm)
2

VI-5
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TABLE VI-5

PERIPHYTON SAMPLING PROGRAM

NINE MILE POINT VICINITY — 1975

DATE
AMPLE RETRIEVED NMPW

BUOY
TRANSECT

NMPP FITZ NMP

14 MAY

29 MAY
12 JUN

7 JUN
14 JUL

0 JUL
13 AUG

9 AUG
'5

SEP
13 OCT
18 NOV

6 NOV
12 DEC

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X

X
X
X
X
X
X
X
X
X
X
X

DATE
AMPLE RETRIEVED NMPW

BOTTOM
TRANSECT

FITZ NMPENMPP

15 MAY
13 JUN
15 JUL
16 JUL
15 AUG

16 AUG

16 SEP
18 SEP
15 OCT
20 NOV
12 DEC

X
X
X

X

X
X
X
X

X
X

X
X
X
X

X
X

X
X

X
X
X

X
X

X„

X
X
X

Buoy station at 40 ft depth contour.a

Bottom stations at 5, 10, 20, 30, and 40 ft depth contours.
cExposure two-weeks.



Total len th of all filaments in 5 clum s (p)
average cell length g x 5 clumps

C = concentration of cells or cells/(dm) 2

Y = concentration of cells excluding clumps
X = concentration of cells found in clumps
U = average number of cells per clump

3. Results and Discussion

a. Communit Structure

Data not analyzed for this report.

b. S atial and Tem oral Distribution Patterns

(i) Phycoperiphyton Abundance and Nuisance Species

Data not analyzed for this report.

,(ii) Zooperiphyton Abundance

Data not analyzed for this report.

(iii) Chlorophyll a and Biomass at Buoy Stations

There are three possible patterns of chlorophyl'1 a and biomass
distribution in this experiment: temporal or seasonal patterns,
depth related patterns, and station related patterns. In
addition, the relationship between biomass and chlorophyll a
(the autotrophic relationship) may also change with sample
depth, time, or stat'ion. Data from 29 May were excluded
from the analysis because, as the result of a two-week, not
a four-week, exposure interval, they are therefore not compar-
able to other data. December data and data from NMPP/FITZ
transect for 18 November were excluded because of the loss
of samples due to inclement weather.

Patterns in distribution of biomass and chlorophyll a will
be considered first, and then the relationship between biomass
and chlorophyll a.

The seasonal pattern of both biomass (Figure VI-3) and chloro-
phyll a (Figure VI-4) collected from buoy stations is bimodal;
the first peak occurs in mid-July and the second in mid-August.
The depression of periphyton production in late July might
have been emphasized by the windy and stormy weather which

VI-6
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Fl GURE vr-3

BIOMASS OF BUOY PERI PH YTON BY SAMPLE DEPTH
NI NE MILE POINT VICINITY—1975
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FIG UR E VI-4

CHLOROPHYLL- a CONCENTRATION OF
BUOY PERIPHYTON BY SAMPLE DEPTH

NINE MILE POINT VICINITY —l975
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occurred during that period (21, 25, 26, 28 July). The result-
ing turbulence, abrasion, and turbidity might have contributed
to decreased production. Turbidity from the 28 July storm
had cleared before 31 July (Appendix IV-7).

The pattern of chlorophyll a production in,phytoplankton
precedes the pattern in buoy periphyton by approximately
four weeks. This suggests that the initial phytoplankton
seeding density .on the artificial substrata is of major impor-
tance in determining subsequent periphyton production; if
the initial settlement on the artificial (plexiglass) substrata
is dense, the resulting production will be dense. A bimodal,
seasonal distribution of both biomass and chlorophyll a were
also evident in 1974 (LMS, 1975).

The increase in biomass from May through July corresponds
very closely to the increase in lake temperature during those
months (Figure VI-5). In the same manner, the decrease in
production of biomass closely follows the decrease in tempera-
ture from August through November. Decrease in photoperiod
may also influence biomass production during the latter period.

The drop in biomass production in late July, between two
peak productive periods in mid-July and mid-August, corresponds
to a period of= low ammonia production (Figure VI-5). This
may be evidence of nutrient limitation during July, a factor
which, combined with the decrease in seeding from phytoplankton
previously discussed, may cause low periphyton production
in late July.

Differences in distribution of log-transformed biomass with
sample depth and station from 14 May through 13 October were
tested by'nalysis of variance (Appendices VI-2 through VI-10).
Sample depth was a significant source of variance (a < .05).
in all months except October. A Student-Newman-Keuls (SNK)
test was applied to locate the depths which were different,
and the test results reveal different patterns of biomass
distribution in different months with the exception of the
2 and 17 ft sample depths which had the greatest and least
biomass, respectively in 75% of the dates analyzed (Appendices
VI-2 to VI-10). Distribution of geometric means and 95%%d

confidence intervals of biomass were then graphed against
sample depth for each month (Figure VI-6).

From 14 May, the first sampling date, until 13 August biomass
decreased logarithmically with depth. On 29 August and 15
September, surface production decreased in relation to deeper
sample depths, possibly reflecting inhibition of algal growth

VI-7
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FIGURE VE 5

COMPAR I SON 'OF
BUOY PERIPHYTON BIOMASS AND SELECTED PARAMETERS

NINE MI LE POINT VICINITY-I975
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DISTRIBUTION* OF BUOY PE IYTON BIOMASS BY DEPTH
NINE MILE POINT VICINITY-l975
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DISTRIBUTION* OF BUOY PER IPHYTON BIOMASS BY DEPTH

NINE MILE POINT- V ICINtTY- I975
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DISTRIBUTION* OF BUOY P HYTON BIOMASS BY DEPTH
NINE MILE POINT VICINITY-I975
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due to increased surface water temperature. This inhibition
occurred approximately four weeks after the period of peak,
surface temperatures, again suggesting that the early period
of settlement on the substratum is crucial for subsequent
biomass production.

The NMPP/FITZ station at 12 and 17 ft depths appeared to
have higher biomass production than NMPW and NMPE stations
at those depths. To test this hypothesis, nested analysis
of variance was used on log-transformed data, with stations
nested within depths. This type of analysis detects the
presence of differences among stations at each depth, and
the location of these differences can then be revealed with-''—""""""' "" '"'"' "'"" ''—""""
tests because the comparison of interest was one-sided; i.e.,
whether production at the plant is higher than at a control
at the same depth. Results of the ANOVA and Dunnett's t-tests
appear in full in Appendices VI-2 to VI-10 and are summarized
on Table VI-6.

At both the 12 and 17 ft depths, the NMPP/FITZ station has
higher biomass than either the NMPE or NMPW transect in 30

~

out of 36 possible occurrences (Table VI-6). This difference
is significant at the 95X or greater level 13 times, and
at the 99% or greater level 7 times.

In the upper sample depths, 2 and 7 ft, there is also a trend
for the NMPP/FITZ station to have greater biomass production
(Table VI-6). Out of 26 possible comparisons, NMPP/FITZ
is higher than either control station 22 times, significantly
higher at the 95X or greater level 8 times, and significantly
higher at the 99X level or higher 5 times.

Attempts were made to correlate this increased biomass produc-
tion with patterns of nutrient levels and turbidity, but
correlations could not be found. Temperature measurements
were insufficient to determine whether this increased production
down to the 17 ft depth is correlated to temperature, butit is questionable whether the plume reaches this depth.
No satisfactory explanation of the increased production can
be offered at this time.

,.Biomass and chlorophyll a vary in a similar manner; the amount
of plant biomass partially determines the amount of chlorophyll a.
Thy variation in chlorophyll a attributable to ash-free biomass
(r ) is 36% for all data and 53X for all data below the 2-ft
depth. This low correlation indicates that factors other
than chlorophyll a are also important in the distribution

VI-8
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TABLE VI-6

SUÃ1ARY OF RESULTS BETWEEN STATIONS AT SELECTED DEPTHS FOR BIOMASS OF BUOY PERIPHYTON

NINE MILE POINT VICINITY- 1975

DATE 7 FT
DEPTH AND STATION

12 FT
NHPP FITZ NHPE NHPP FITZ NMPW NMPP FITZ NMPE NMPP FITZ NMPW NMPP FITZ>NMPE NHPP FITZ>NMPW NMPP FITZ NMPE NMPP FITZ NMP

14 HAY

12 JUN

27 JUN

14 JUL

30 JUL

13 AUG

29 AUG

15 SEP

13 OCT

**
NA

Nh

NA

NA - Not available
1 ~ Geometric mean greater at one station than another but not significantly (a-.05) greater+ Geometric means are differerent at n ~ .10* ~ Significant at a ~ .05

** ~ Significant at a ~ .01



of biomass. Some of these factors'ould be phylogenetic
differences in chlorophyll/biomass ratios, inclusion of detritus
or heterotrophic organisms in biomass determinations, experimen-
tal and measurement variance, intensity of light at sample
depth, and condition of the algae.

One method of analyzing differences in chlorophyll a and
biomass is to calculate an autotrophic index (AI), which
is the ratio of ash-free dry weight to chlorophyll a (Weber
1973a, 1973b). In clean flowing waters, chlorophyll a is
usually about one percent of the biomass (AI-100); organic
pollution will increase both heterotrophs and detritus, and
result in higher autotrophic indices. High indices are indica-
tive of either organ'ic pollution, eutrophic conditions, or
both. The mean AI 'for buoy periphyton was 565, the range
19-5450 (Appendix VI-11). The mean is over five times that
expected in clean waters, possibly reflecting both a high
organic and detrital load.

Analysis of'variance was performed to determine whether differ-
ences in AI were attributable to stations or to sample depths
(Appendix VI-12). No significant differences (a < .05)
were indicated with stations or depths. No evidence of change
in the autotrophic index was found to be associated with
the thermal plume.

(iv) Chlorophyll a and Biomass of Bottom Periphyton

Bottom periphyton will be treated in the same manner as buoy
periphyton. Spatial and temporal patterns of chlorophyll a
and biomass will be examined first, and then the patterns
of the relationship between them.

Sampling gear (plexiglass substrates) for bottom periphyton
experiments are more subject to damage and loss than are
buoy periphyton equipment. Table VI-7 summarizes the collected
samples of bottom periphyton used for biomass and chlorophyll a
determinations. The large number of missing samples is attribut-
able to either loss or damage of artificial substrata. November
and December data were not analyzed because the large numbers
of missing values precluded any meaningful comparisons.

The seasonal pattern of distribution of both chlorophyll a
and biomass is unimodal (Figures VI-7 and VI-8). This is
unlike the bimodal distribution found in both buoy periphyton
and phytoplankton, and probably reflects colonization of

VI-9
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E VI-7

SAMPLES COL ECTED OR-BOT OM PERIPHYTON BIOMAS

AND CHLOROPHYLL DETERMINATION

NINE MILE POINT VICINITY — 1975

TRANSECT/DEPTH CONTOUR

SAMPLING DATE 5 10 20 30 40 5 10 20 30 40 5 10
FITZ

20 30 40 5 10 20 30 40

15 MAY x x x x x
x

x
x

x x
x x

x
x

x
x

x
x

x
x

x
x

X. x x
x x x

x x
x x

13 JUN x x
x x

x
x

x x x
x x x

x
x

x x
x x

x x x
x x x

x x
x x

x
x

x x
x x

15,16 JUL x x
x x

x
x

x x
x

x
x

x x
x x

x
x

x
x

x
x

x
x

15, 16'"AUGb x
x

x x
x x

x
x

x
x

x x x x
x

x
x

x
x

x
x

x
x

16,18 SEP
x

x x
x x

x x
x x

x
x

x
x

15 OCT x x
x x

x
x

x
x

x x
x x

x x x
x

x x x
x

x
x

x
x

x
x

20 NOV x
x

x
x

12 DEC
x

x
x

x '

Two replicates collected x = One replicate collected

= 15 July: NMPW; 16 July: NMPP, FITZ, NMPE

= 15 August: NMPW; 16 August: NMPP, FITZ, NMPE

c = 16 September: FITZ, NMPE; 18 September: NMPW, NMPP



FIGURE VE- 7

BIOMASS~ OF BOTTOM PER IPHYTON BY DEPTH CONTOUR
N I NE M I L E POINT VIOINITY —1975
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FIG URE vT-8

CHLOROPHYLL- a CONCENTRATION OF
BO'TTOM PER I P HYTON BY DE PTH CONTOUR
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25

0

5 FT

IO FT

\

\

\

/

Lg
gT

NMPW
NMPP ————0
VITZ ———
NMPE - ~ ~ ~ ~ ~ ~

cv I 0
E

5

E
0

O

IS

Ipx
Q
0
0J 0x

20 FT

SOFT

4 ~

4

0
40 FT

~ rt

0 ~ f
MAY JUN JUL AUG SEP 0 T

MONT H



bottom substrata by a different suite of species. The possibil-
ity cannot be dismissed, however, that there are insufficient
data to resolve a bimodal pattern, due to the large portion
of lost and destroyed samples at the shallow water (5 and
10 ft) stations.

The peak of periphyton chlorophyll a and biomass distribution
appears to occur in late August/early September. This is
approximately one month after the time of highest lake tempera"
ture and two months following the longest duration of daylight
(summer solstice).

The period of highest production cannot be narrowly defined
on the basis of the present data, because of too many missing
or destroyed samples. This circumstance also precludes identifi-
cation at this time of major factors controlling seasonal
distribution of bottom periphyton. However, it may be concluded
either that bottom periphyton responds differently to lake
temperature and ~ dissolved nutrients than buoy .periphyton,
or that the microenvironment directly above the lake bottom
is different from the environments'n the water column.

Significant ('u < .05) decrease in bottom periphyton biomass
was found to be associated with depth for the 15 May and
13 June samples, but not for those of 15 October (Appendix
VI-13). No other months were tested due to the amount of
missing data. This decrease in production with'epth was
also found for buoy periphyton and is probably the direct
result of decreased light intensity with depth.

In May and June, biomass decreased as an exponential function
of depth (Figure VI-9). This was also found in buoy periphyton
and is similar to the exponential decrease'in light intensity
with depth. In October, biomass decreased from the 5 to
20-ft depths, but increased slightly at the 40-ft depth (Figure
VI-9). Samples for 10 and 30 ft depths are missing. Depth
differences were not significant at the 95X level of confidence
(Appendix VI-13). This same breakdown of the normal biomass-
depth relationship is also seen for buoy periphyton in October.

Differences between transects were investigated to determine
whether any indication of increased production was evident
at the NMPP and FITZ transects, as was found with buoy periphy-
ton. May, June, and October samples were analyzed by nested
design analysis of variance, in the same manner as buoy data.
One-way analysis of variance was used to make specific compari-
sons of sites for August and September. This technique,

VI-10
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which tests specific hypotheses about the data, was selected
because it is more amenable to a data base with many voids
than is nested design ANOVA. November and December data
were not analyzed because the large numbers of missing values
precluded any meaningful comparisons.

In May, the biomass at the 30-ft depth of the NMPW transect
was significantly higher (a = .01) than at the remaining
transects (Appendix VI-13). In June, a significant difference
between transects (a = .Ol) was observed at the 5 ft depth
contour, production was highest at AiPP. During that month,
biomass was significantly higher (u = .05) at the 5-ft depth
of the NMPP transect than at other transects at that depth
(Appendix VI-13).

At the 30-ft depth in August, the difference between production
at the four transects was highly significant (u = .01).
The NMPP transect had significantly lower production than
the other three transects (Appendix VI-13), of which NMPE
had the highest. No significant differences between transect
biomass were found for depths greater than 10 ft in September
(Appendix VI-13).

In October significant differences were observed between
transects (+ ~ .05) at both the 5 and 40-ft depths. Production
was highest at the 5-ft depth of the NMPW transect, and at
the 40-ft depth of NMPE. Based on these data, there is no
evidence of increased biomass production at any depth

associated'ith

either the NMPP or FITZ transect. This contradicts
the trend observed for biomass production on buoy stations,
where increased product'ion was associated with the NMPP/FITZ

, station at greater sample depths (12 and 17 ft).. Once again
this suggests that the microenvironment at or just

above'he

sediment surface differs from that of the water column,
and that the periphyton is responding to that difference.

I

As in the case of buoy periphyton, the correlation between
chlorophyll a and biomass of bottom periphyton appeared high.
The variance in biomass attributable to chlorophyll a differ-
ences (r ) is 63X; the correlation coefficient (r) is 0.794.

4. Conclusions

a. The seasonal distribution of buoy periphyton biomass and
chlorophyll a was bimodal, and unimodal for. bottom periphyton.

VI-11
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b. There was a trend ~of higher production of buoy periphyton
biomass at the NMPP/FITZ station than at the control stations
and particularly at the 12 and 17 ft depths; this trend was also
apparent at the 2 and 7 ft depths.

c. The correlation between chlorophyll a and biomass was not
exceptionally high in either bottom or buoy periphyton.

d. Autotrophic indices for buoy periphyton were high, possibly
indicating high organic and detrital loads.

VI-12
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APPEND a (Continued)

ABUNOANCE ANO PERCENT CGHPCSITION OF BENTHOS

AT KHP1I — 10 FT NC STAT ICN

APR AUG OCT SAHPLE MEAN
NOD PER PER NCaPER PER NO ~ PER PER NO ~ PER PER NO ~ PER PER
SQ. HETER CERT SC METER CENT SQ HETER CENT SQ HETER CENT SQ ~ METER CENT
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CN IOAR IA
HYCROLOA

ATHECATA
CLAYIOAE
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SP['AER I IOAE
PISIOIUH
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ANNEL[CA
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3
23

0 '

0 3
0 '

0 4

0 0

0 '

0~2

0 ~ 0

0 1
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0 '

0 '

0 ~ 0

0 2

0+0

0 '
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67 i+0

42 0 ' 0 '
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89 I ~ 4 58 1 ~ 0
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14 . 0 '
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0 '
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I CONT INUEO}

APPENDIX VI-la (Continued)

ABUNOANCE Ah0 PERCENT CGPPOSITIGN CF BENTHOS

AT KHPLI — 10 FT NC STAT ICN

APR AUG OCT ~ SAMPLE MEAN
NG ~ PER PER NC ~ PER PER NO ~ PER PER NO ~ PER PER NO ~ PER PER
SQ HETER CENT SC PETER CENT SQ HETER CENT SQ METER CENT SQ HETER CENT

SABELL IOAE
HANAYUNKIA
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STYLGORILUS
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0IPTERA
TENOIPEC IGAE

CALOPSECTRA
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H ICROTENC IPES
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RVEUTANYTARSUS

84
0
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2
3
C
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2
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2
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0 '
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~ 1
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0 1
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2
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2
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APPENDIX VI-la (Continued)

AGLNOANCE ANO PERCEhT

AT hYPh - 10

S ITIC'N CF BENTHCS

NC STAT ICN

(CONT INUEO ) APR AUG OCT SAMPLE YEAh

hC.PER PER hC PER PER NO.PER PER NO ~ PER PER NC ~ PER PER

St'ETLR CENT SC PETER CENT SC HETER CENT SC ~ METER CENT SC ~ METER CENT

CRUSTACEA
ISOPGCA

ASELL IOAE
ASELLUS

AYPhlPCCA
GAYMARIOAE

GAYt aRt,S
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BRYOZOA

834

0 0i0

0 1

0 ~ 0 0 0 ~ 0

36 ~ 5 5724 86+ 1 4712 75 ~ 7
0.1

268 4~0 3

3757 74 '
1

9C 1+8

TOTALS 22ee 6645 6231 5058

—NOTE ~ .'.+'LESS. THAN 0 1 PER CENT ~ iyy s LESS THAN I NC ~ CRG ~



APPENDIX VI-la (Conti;nued)

ABUNDANCE AND PERCENT CCI'POSITION CF BENTHCS

AT hYYP - 10 FT NC
STATICh'PR

JUN AUG
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ASCI ELHINTH=S

NEYATCGA
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APPENDIX a (Continued)

I CCN I INUEC I

ABUKCAhCE AKO PERCENT CSITICN CF BFNTHCS

AT hYPP — 10 FT NC STAT ICN

APR JUN AUG
hC PER PER NC ~ PER PLR NOIPER
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APPENDIX .VI-la (Continued)

ABUNOAt CE At 0 PERCEt I CCHPCSITICN CF BFNTHOS

AT hrVF - 10 FT NC STATICh

(CCNT INUEC ) AFR
NG ~ PER
SC ~ rETER

JUN
PER hC PER
CEhT SC ~ HETER

AUG
PER NO ~ PER
CENT SC ~ HETER

OCT
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CENT SC ~ HETER

SAHPLE HEAh
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CENT SC ~ I'ETER CENT
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APPENDIX (Continued)

ABLNDANCE AND PERCENT GSITIGN CF BENTHOS

AT hPPE — 10 FT hC STATIGh

AI.R JUh AUG OCT SAHPLE PEAh
NC ~ PER PER hC ~ PER PER NO PER PER NO ~ PER PER NOD PER PER
SQ PETER CEhT SC PETER CENT SC HEI'ER — CENT'C ~ HETER CENT SC ~ HETER CENT
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t +AMERICANA
RHYNCHOCCELA
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0 ~ 1

gati

0 ~ 1

0 '

174

14

17
3

97

3
30

2

0 '
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APPENDIX .VI-la (Continued)

ABUNCAhCE AhO PERCEhT CCYPCSITICN CF BENTHOS

I CCN T INUEG )

AT hHPE — 10 FT hC STATICh

AFR JUN AUG OCT SAHPLE YEAN
NC~PER PER NC ~ PER PER NO ~ PER PER NO ~ PER PER NO ~ PER PER
SQ PETER CfhT SC PETER CENT SQ HETER CENT SQ HETER CENT SQ ~ HETER CENT

HEL I SOKA
H ~ ANCFP5
I- ~ TR IVOLVIS

ANCYLI CAE
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FBI'ARUA
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EUL'ANGELL I BRANCH I A
IJN I C'V I CAB
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P IS IG IUH
SPI-AER IUH

AhNEL ICA
POL YCI-ALIA

SABELL I CA
SABcLL ICAE

P.Ah'AYIJ'JK IA
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OL IGOCI'AFTA
PLES IOPORA

TUB IF IC IOAE
AULCCR ILUS

A ~ L IHNOB IUS
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PCLOSCULEX
P ~ FREYI
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P~VEJCOVSKYI

NAIDIAE
NAIS

h.BRETSCHEKI
N ~ EL IhGL I S

VEJGCVSKYELLA
V ~ IhTahYEDIA
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ARTHKOPOCA

AKCHh ICA
ACAK I

L IHNES I IDAE
L IPNES I A

I.YGROBATICAE

12
3

0 0

2 ~ 3 23
4 1 7

0 ~ 0 0

2 ' 60
0 ~ 7 6

0 '

0 ~ 0 0

3
0 ' 332
0 +2 30

2ol
0 ' 371

0
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0 ~ I

0 ~ 2

0 '
0 ~ 1

0 '

.0 ~ 0 0

0 ~ 0

4
2 '
Oa2

0 '

2 ~ 7
0 '
0 '
0 ~ 1

Owl

0 ~ 0

0 ~ I

3128

0 ~ 1

OoC

43 ' 893
2

25

0 ~ 0

0

1
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0 ~ 1 15

0 ~ 0

Oo 1
1 ~ 7
0 '
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0 '

0 ~ 1

0 ~ 1
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APPENDIX VI-la (Continued)

ABLNOANCE ANG PERCENT OS ITICN CF BENTHCS

AT KMPE - 10 FT NC STATICN

APR JUN AUG OCT SAHPLE PEAN

NC ~ FER FER NC+PER PER NO ~ PER PER NC ~ PER PER NO PER PER

SQ HETLR CEhT SC PETER CENT SQ HETER CENT SQ HETER CENT SC HETER CENT

HYCR4BATES
P SP 1

I'~ SP 3
ESP 4

UN IGNICOL IOAE
UNION ICGLA

U ~ SP 1

P ICN ILAE
FCRLL IA

LEI3ER T I IGAE
LEBERTIA

INSECT@
TR ICHJPTERA

PSYCHOHY I IOAE
LEPTUCER ICAE

OECETI 5
ART HR IP 5G DE S

OIP TERA
BENI. IP CU I CAE

CALUPSECTRA
'LACGTA.'NYTARSUS

CRICOTOPI S

CRYPTOCHIRCNOHUS
C ICRUTENCIPES
H I CROT ENC IP E S

PARACLAOCPELHA
PARACHIRCNOHUS
PCLVPECILUH
PRGCLAC ILS
PSEUCGCViIRGNOHUS
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Rl EGTAhYTARSUS
ST IC TOCH IRNGHUS
TR I SSOCLAOIUS

CRUSTACEA
AHP I- IPOCA

0 AHHAR I I'AE

GAFVARUS
0 ~ FASC IATUS

OSTRACGGA
BRYOLGA

TOTALS

C

53

27
5
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3

471

0+8

0 '

I ~ 7

0 '
11 ~ 3

5 7
I ~ 1

7 '
0 6

I ~ 7

0 ~ 0

52 '
0+6
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2
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26
3
0

19
3
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9

2
12

4
22
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2
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1576

42.

2820

3 '

0.1

5 ~ 5

0 ~ 2

0 ~ 0
0 ~ I

- 0.9
Owl
0 ~ 0
0 ~ 7
0 ~ I
0 '
4 '
0 '

0 1

Oo4
G ~ 1
0 '
9 ~ 8
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0
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11
19
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17
17
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70

0 ~ 0

6 ' 11651
55 9 112

1 ~ 5 2

13822

0 '
0 ~ 0

0 ~ 1

0 '
0 '
0 ~ 1

0 ~ 1

0 '
0 '
0 '
0 ~ 1

3 ~ 6

0 '

0 ~ 0

8'
0 '

0 ~ 1

78

0+C

0.0

0 ~ I

0 ~ I

0 '

3465 48 '
6 0 ~ 1

2

7200

23
2
1

Oo4

35

0 7

0 '

15
1

27
4
6

39
22
17

1

60
1

138
1

88
1

2

0 ~ 1

0 '

0 '
0 ~ I
0 '
0 ~ 3
0 '
0 1

0 ~ I
0 '
0 ~ 1

2 ~ 2

I ~ 5

'3883 63 7
424 7 '

12 0 '
6094

NOTE+ > LESS THAN 0 ~ 1 PER CENT ~ ~+ LE 5 THAN 1 NO ~ GRG ~



APPENDIX VI-la (Continued)

A84NOANCE ANO PERCENT CCMPCSITIOK CF OENTHCS

AT FITZ - 10 FT NC STATICN

AFR JUN AUG OCT SAMPLE PEAN
NC ~ PER PER Ni~ PER 'ER NO ~ PER PER NO ~ PER PER NOD PER PER
SQe METER CEAT SC ~ METER CENT SQ~ METER CENT SQ ~ METER CENT SQ ~ METER CEhT

CN ICARIA
HYCRGZUA

AT&iCATA
CLAYIOAE

CORI.YLOPI.ORA
C LACUSTRIS

HYCk IOAi
HYCRA

f ~ AMER ICANA
RHYNCHOCOELA
PL 4TYFELM INTHES

TURUELLARIA
TVICLAGIOA-

PLANAR I IOAC
ASCH LM I!4ThES

NEYATOCA
ENCPL ICA

ALAIMICAE
ALAIMUS

POLLUSCA
GASTRCPOCA

MESOGASTROPOOA
VALVAIICAE

VALVATA
V ~ TR ICAR INATA

bUL IH ICAE
AMNICOLA "

A ~ INTEGRA
A ~ L I MNOSA
A~LUSTRICA

PL EUROCE,I IOAE
GON IOL'AS IS

G LIVESCENS
8»SOb MATOPI.URA

PIIYS IOAE
Vl YSA

P INTEGRA
LYMNAEII.AE

LYMNAEA
L ~ CATASCOP IUM

PLANGRBIOAE
!.EL I SOMAt h ~ 4NCL'PS

ANCYL ICAE

C 0 ' 0 '

1 ~ 2 ll Oa6

2 ~ 4
0 '

0+8

0 ~ I
OoO

0 '

80 4 '

38
16

2 ~ 2
Oo9

0 ~ 3

23 103

0 . 0 ~ 0

31

2ll
6

85
3

0 ~ 0

0 ~ 0

0 1

0 ~ 1

0 '

0 '
0 1
I ~ 9

0 AC

0 ~ I

0 ~ 1

Owl

OoG

12
2

0 '

0 '

0 ~ 1

6 ~ 0 ~ I
3

0 2

Ool

0 '

0 ~ 1
0 ~ 1

31 I ~ 0

12 - 0 ~ 4
8 0 ~ 2

2 0 ~ 1
22 0 '

1

2 C ~ 1t-



APPENDIX V Continued)

I CONT INUEC )

ABLNOANCE AiNO PERCENT OSIT ION CF BENTHCS

AT FITZ — 10 FT NC STATICK

AFR JUN AUG

hC ~ PER PER NC ~ PER PER NO ~ PER

SQ YETER CEKT SC YETER CcNT SOD HETER

OCT SAHPLE PEAK
PER NO ~ PER PER NC ~ PER PER

CENT SQ HETER CENT SC HETER CENT

F ERR ISSIA
F ~ TAROA

UIVALVIA
hETERL'CONT IOA

SPHAER I IUAE
SPHAER IUH

ANNEL ICA
POLYCHAETA

SAUL'LLI CA
SABELL ICAE

YAKAYUNKIA
Y.'CC ICSA

OL I GCCHAE TA
PLESICPGRA

TUUIF IC IDAE
NAII IAE

NAIS
N URETSCHERI
N.EL INGUIS
N CORI ILN I 5

,GPhlCCNA IS
0 ~ SERPENTINA

PARANAIS
P ~ S IHPLEX

ENChYTRAtICAE
ARTHRCPOCA

ARCHN I CA,
AGAR I

L lYNL'SI IUAE
L IYIIESIA

l.YGROUATIOAE
HYGIIOBATES

I. ~ SP 1

UN I Cfl I CCL lOAF
Ut! IVIII COLA

U ~ SP I
P ION I I At

FGREL IA
LtUER II IOAE

LEUCRTIA
INSECTA

EPhCYERQPTERA
UAiI IOAE

TR ICHOPTERA
L CPT(ICED I CAE

0 0

2 ~ 4

0 ~ 8

0 '

1 ~ 2

0 ~ 0

39
0

203
.0+0

6
97
16

0 ~ 3
5 '
0 '

0 '

0 '

39 2 ~ 3

0 ~ 0

7 0 ~ 4

19 1 ~ 0

27 1 ~ 6 21

0
2

0 ~ 1
0 ~ 0

0 ~ 0

63ll
3

0 ~ 1 -0

0 5

0 '

0 1 3
0 ~ 0

'

0 ~ 1

0 '

0 ~ 1

0 AC

INC
0 '
Oil

0 AC

0 ~ I

2
1

17
27

6
1

10

15

0 ~ 1

0+3

0 1

0 ~ 5
0 8
Oo2
0 ~ I

0 1

0 ~ 4

0 '
0

0 ~ 1



APPENDIX VI-la (Continued)

ABUNOAhCE ANO PCRCEhT CCPPCSITION CF BENTHOS

AT FITL - 10 FT NC STATION

I CCN T INUEC ] APR
NC ~ P"R
SC PETER

JUN
PER NCoPER
CENT SC ~ PETER

PER
CENT

AUG
NO ~ PER
SC ~ METER

OCT
PER NO ~ PER
CENT SCo METER

SAMPLE PEAN
PER NO ~ PER PER
CENT SC ~ METER CENT

OECET IS
0 IP TERA

TFNC IPEOICAE
CALOPS"CTRA
CR ICGTOPUS
CR YY TOCH IRONOMUS
C ICROTENOIPES
MICROTENC I PES
PSEUCOCHIRONOYiUS
Rl-EOTA(4YTARSLS

CRUSTACEA
ISOPOOA
ASELL IOAE

ASELLUS
AMPH I PUCA

GAPPAR IGAE
GAMMARUS

G ~ FASCIATUS
HAUSTOR IIGAE

PCNTOPU(REIA
P AFF I(41S

USI'RACOCA
BRYOZOA

C

18

20

187

0 0
7 '
8.0

0 ~ 8

0 ~ 0

75 '

6
0

33
15
47

2

37

0 ~ 3'

~ 0
1 ~ 9
Oo9
2 ~ 7

0 ~ 1

2 ~ 1

OoO

0
14

4
3
3
7
2

41

0 '
0 '
0 ~ 1

0 ~ 1

0 '

0 '
0 '
0 ~ 1

Oo0

0
2

11

10
2

49

OoO

0 '

0 ~ I
Ool
O.e

0 AC

2

17
5

20
1

2
3
1

32

2
482

0 ~ 1

27 F 6 14
3

0 ~ 3
0 ~ 1

33

3

0 ' 9
124

2

682 39 ' 4325 93 ' 5928 95 ' 2781

0 '
0 ~ 1

0 '
0 ~ 1

0 ~ 1
Ool
1 ~ 0

86.6

0 ~ 3
3oB
0 ~ 1

TOTALS 1748 4603 6191 3211

ENTo SgeS LESS THAN 1 NG ~ ORG ~



APPEND a (Continued)

ABUNDAhCE Ahc PERCEhT YPCSITION CF BENTHCS

AT hrPII - 10 FT C STATION

JLN SAHPLE YEAN
NC PiR PER MOPER PER NOiPER PER NO ~ PER PER hG~PER PER
SQ YETER CEhT SC YETER CENT SQ ~ METER CENT SQ ~ METER CENT SQ ~ HETER CENT

CN IDAR IA
HYCRCZOA

ATI-:ECATA
CLAYICAE

CURCYLOPHGRA
C LACUS TRIS

I-YCR I CAB
HYCRA
I., a VER I CANA

RHYNCYCCneia
PLATYI.ELMINfHES

TURUELLARIa
T» ICLACICA

PLANAR I IDAE
ASCHELMINIHES

NEVATOGA
FNGPLIDA

ALAIHICAE
, ALAIMUS

VOLLUSCA
GASTROPOCA

BASCYMATGPHORA
PhYS ICAE

PI.YSA
ANNELI CA

POLYCHAETA
CABELL I CA

SABCLL IOAF.
YANAYUNKI A

H ~ SPEC ICSA
GLIGochaETA

PLES ICPGRA
TU~ 8 I F IC I DAE

POTAMOTHRIX
P ~ VEJCOVSKYI

hAICIAE
NAIS

N ~ BRETSCHERI-
N ~ ELINGUIS
N ~ 5 IYPLEX

CPHICCNA IS
0 ~ SERPFhT INA

CI.AETGGASTER
C~CIAI'hANLS

0 '

16 0 ~ 3

6
17

0 '
0 3

1+6

0 ~ 0

81 1 ~ 7

0 0

11 0 '
0 - 0 0

ll
6

0 '
0 ~ I

382 7 9

6 0 2

81 1 ~ 6
54 1 ~ 2

775 16 ~ 0
103 2 2

11 0 '

16

6
17

76

81

81
5%

775
103

382

0 '

0 ~ 2
0 '

I ~ 6

1 7

0 '

0 '
0 1

0 '
I ~ 6
I ~ 2I'D
2 '
0 '
7 '



APPENDIX VI-la (Continued)

ABUNOAhCE AhC PERCEhT CCHPCSITION CF BENTHCS

AT hHPH — 10 FT C STATICN

I CONT INUEC)

VEJOGVSKYELLA
V ~ .I tt T E RHEO IA

ARTHRCPOCA
ARCHN I CA

ACARI
I-Y6 ROB AT ICA 8

HYGI<OBATES
LEBERT I IOAE

LEt!Et< T IA
INSECTA

TR I CI!OP TERA
I.YCROPT-IL IOAE
-AGRAYI.EA
LEPTUCER ICAE

GECFT IS
ARTHR IPSCOES

0 I P T Et<A
IEti C IP EC I CAE

CALOPSECTRA
Ct IRCNGHLS

: =CR ICOTUPUS
CRYPTOCHIRONOHUS
CLYPTOI'ENUIPES
t<ETEROTR I SSOCLAOIUS
PI AENOSPECTRA
PCLYPEOILUH
PROCLAC I US
RI EUTANYTARSUS
CRYPI'OCLAOGPELHA
PARATEtiOIPES
Tk ICHOCLAOIUS

CRUSTACCA
AHPI.IPGOA

GANHAR ICAE
GAPHARUS

G ~ FASCIATUS
OSTRACOCA

TOTALS

JLN
NOD PER
SQ ~ HETER

16

27

27
6
0

11
75

6
156

6
6
6
6
6

17
97

6
6

1604
1286

682%

PER
CENT

0 3

0 ~ 0

0 '
0 '
0 '
0 '
0 '
0 ~ I
0 '
0+3
1 ~ 5
0 ~ 1
3 '
0 1

0 '
0 '
0 '
0 ~ 1
0 ~ 0
2 '
0 ~ 1

0 ~ I
0 ~ I

0 ~ 0

29 '
26 '

16 0 ~ 3

27

0 '
0 '

6 0 '
27

6

11
75

6
156

6
6
6
6
6

17
97

6
6
6

Oe5
Owl

Oe3
1 ~ 5
0 ~ 1
3 ~ 3
0 ~ 1
0 1
0+2
0 1

0 ~ 1

0 4
2 '
0 ~ 1
0 1
0 ~ 1

1404 29 '
1286 26 '
4826.

SAHPLE PEAN

NC PER PER NO~PER PER NO ~ PER PER NC~PER PER

SC HETER CENT SQ HETER CENT SQ HETER CENT SQ ~ HETER CENT

NOTE. ~+'ESS THAN 0 ~ 1 PER CENT ~ ~ +4 ~ LESS THAN 1 NO ~ CRG ~

0



APPENDIX V (Continued)

ABL'NDANCE AND PERCENT CS IT ION OF BENTHOS

AT NMPP - 10 FT C STAT ICN

AFR JUN SAMPLE I'EAN

NC PER PER NC ~ PER PER NO ~ PER PER NO ~ PER PER NC PER PER

SQ YETER CENT SC YETER CENT SQ HETER CENT SQ HETER CENT SQ METER CENT

CN IDARIA
hYCROZOA

ATHECATA
CLAY ICAE

CCROYLCPI.ORA
C ~ LACUS TRIS

I..YCR I CAE
HYCRA

h ~ AHERICANA
PLATYI;ELMINTHES

TURBELLARIA
TR ICLAC IGA

PI. ANAR I IOAE

ASCHELHINTHES
'EYATOOA

ENOPL ICA
ALAIY ICAE

ALAIYUS
DORYLA I H IDA

CURYLAIHICAE .

CCRYLAIHUS
HOLLUSCA

GASTRGPODA
HESCGASTROPODA

BUL IH ICAE
ANN I COLA

AD I.I'YNOSA
PL EURUCER

IDAL'CN

IDEAS IS
G.L I VESCENS

BASOHHATCPIORA
PHYS ICAE

PI YSA
.P ~ INTEGRA

PLANURB IDAE
HEL I SOYA

I-. ANCEPS
ANNEL I CA

POLYCHAETA
SABELL I CA

SABELL IDAE
MANAYUNK I A

Y.SPECICSA
OL I GUCh~E IA

0

0 '

0 ~ 0

0 '

0 ~ 0

76 1 ~ 6

0 ~ 9

60 I ~ 2

0 OoO

0 '
0 ~ 0

0+2

0 1

6
22

0 ~ 1
0 '

0 ~ I

0 0

33' Oo7
0 ~ 0

22 0~4

38 1 ~ 3

22 0 '

33 1 ~ 2

Oo2

0 ~ 4

0 ~ 1

0 ~ 2

0 ~ 1

3 0 1

17 0 ~ 6

3 ~0 ~ 1
14 Oa5



APPENDIX VI-la (Continued)

ABUNDAhCE AND PERCEhT CG)iPOS JT IGN CF BENTHCS

AT bHPP - 10 FT C STATION ~

I CON T INUE0 ) AFR JUN
NC ~ PER PER NC ~ PER

SQ ~ t'ETER CENT SC HETER

54HP/E tiEAh
PER NO PER PER NetPgR PER NC+PER PER

CENT SQ HETER CEN7 SQ HETER CENT SC ~ HE7ER CEh7

PLES IOPORA
TUB I F IC IDAE

PELUSCOLEX
r.FkEYI

NAIC IAE
NAIS

heBRETSCHERI
N ~ EL INGU15
tt S IHPLEX

OPt' CCNA I 5
e.SERPENTINA

ENChYTRAE IDAE'
IRUC INEA

* . RHYNChOBCELLIDA
P I SC I COL I CAE

AhThkOPOCA
ARCHN I I:A.

ACAkl
~ L IYNES I IDAE

~ L I HiNE 5 I A
I-YGROBATICAE

t.YG.iCBATES
).. SP. 1

UN ION ICOL IDAE
UN I L)N ICOLA
.U ~ SP 1 ~

P ICN ICAE
FC'@EL I A ~

LCBERT I IGAE
LEBERTIA

INSL'CTA
Tk I C)'OP TLRA

hYCROPT IL IDAE
AGRAYLEA

LFPTOCERIDAE
GEC=TIS
ARTHR IPSOOES

0IPTEuA
TFAC IPEOICAE

CALOPSECTRA
Ck ICOTGPL 5

C ICROTEttDIPES
HICkOTt:NCIPES
PAKAC)'IRCNOHUS
PCLYPEDILUH

0
54

6
65

0 '
0 '

0 ~ 0
6o7
0 '
8 ~ I

0 '

43
845

76
11

6
33

0

6
200

11
I I

135

17

60
81

0
49

6
124

27

0 ~ I

0 ~ 9
17 '

i+5
0 '
0 ~ I
0 '
OeO

0 ~ 1

0 '
0 ~ I

0 ~ I
4o2

0 '
2 '
0 '
0 ~ 0

0 ~ 2

1 ~ 2
1.7
0 ~ 0
loO
0 ~ 1
2 6
0 ~ 5

0 ~ I
0 '

3
100

0 '
. t

0 ~ 1
3 '

6

68

0 '
2 '
0 '

I3
~ l

0 ~ 1

30 1 ~ 0
41 1 ~ 5

52 i+8
6 0 ~ 2

95 3
14 05
t 3 Oil

3 0 ~ 10"

3
'' 0 ~ 1

22 i 0 ~ 8
423 14 '

38 1 ~ 4
6 0 '
3 0 ~ 1

17 0 '
I.

3 0 ~ 1



APPENDIX VI-la (Continued)

ABI NCAhCE AhC PERCENT SIT ICN CF BENTHCS

AT hHPP - 10 C STATICK

( CCN 7 I HUE C ) APR
hC PER PER
SQ. PETER CENT

JUN
NC ~ PER
SC ~ PETER

PFR NO ~ PER
CENT SC ~ HETER

SAHPLE PEAh
PER NOD PER PER NC PER PER
CENT SC HETER CENT SC HETER CEhT

.PSECTROCLADIUS
RFEUTAhYTARSUS

CRUSTACCA
AHPHIPOCA

CAPHnR ICAE
GAPHARLS

G FASCIATUS
OSTRACODA

„

TOTALS

1 3

0 ~ 0

11
43

0 ~ 2
0 ~ 9

0 ~ 0

635 78 ' 2572 53 '
156 3 ~ 2

806

6
27

0 '
0 '

1600 56 '
78 2 '

2834

hUTE ~ ~+ LESS THAh 0+1 PER CENT ~ ++ LE S THAN 1 NCoORGo



APPENDIX VI-la (Continued)

ABLNCANCE ANO PERCENT CCYPOSITICN OF BENTHCS

AT KVPE — 10 FT C STAT ICN

JL'N SAMPLE YEAN

NC ~ PER FER NC ~ PER PER NO ~ PER PER NO ~ PER PER NO ~ PER PER

SQ HETER CENT SQ VETER CENT SOD METER CENT SQ METER CENT SQ ~ HETER CENT.

PLATYHELMINTHES
TURBELL ARIA

TR IC LAC ICA
PLANARI IDAE

ASCHELH INTHES
Na.Y.ATCCA
'NCPLICA

ALAIMICAE
ALAIYUS

CORYLAIH ICA
CORYLA IHICAE

CORYLAIMLS
YOLLUSCA

GASTROPOCA
HESCGASTRUPOOA

BUL LMICAE
AHN ICOLA

A ~ L IHNOSA
PL EUROCER IOAE

GCNIGBASIS
G ~ L IVESCENS

BASOYHATOPtORA
PI.YS I CAE

PHYSA
PLANORB IDAE

HEL I SOYA
I ~ ANCEPS

8 IVALVIA
hETEROCCNTICA

SPI ABRI IOAE
P IS IC IUM
SP tAER IUH

ANNEL ICA
POLYCHAETA

SDBELL ICA
SABELL ICAE

HANAYUNKIA
Y SPEC IGSA

OL IGOCHAETA
PROSOPURA

LUYBR I CUL IOAE
STYLOCRILUS

SehERINGIANUS
PLES IOPORA

27

27

16

11
6

237
6

0 ~ 7

0 '

0 ~ 4

0 '
0 ~ 0

0 '

0 ~ 1

0 1

0 1

0 0

0+2
Owl

0 '

3 '
0 ~ I

0 '

43

27

27

16

237
6

0

0 '

Ooh

Co5

0 ~ 2

0 ~ 1

0 1

0 ~ 1

0 '
0 1

3 '
0 1

0 '



I CCNT INUEG)

NAICIAE
NAIS

N BRETSCHERI
CHAETGGASTER

C ~ C IAPHANUS
ENChYTRAE ICAE

ARTHROPOGA
ARCPNI CA

ACAR I
I:YGROCA I I CAE

HYG<CBATES
I' SP l

P ICh
ICAL'CRELIA

LEBERT I IUAE
L' 0 L R T I A

INSECTA
TR ICHOPTERA

LEPTOCLR ICAE
OECET IS
AR T I.R IP SGCE S

C IP TERA
TEhC IP fC I CAE

CALOPSECTRA
CLAI'.OTANYTARSUS
CR ICCTGPUS
PCLYPECILUM
P SEVCOCHIRONOMUS
RI.EOTANYTARSUS
ST ICTOCHIRNOMUS

CRUSTACLA
AHPI IPCOA

GAPPAR IOAE
GAPMARUS

G ~ FASC IATUS
HAUSTGR I ICAE

PCNTOPGREIA
P ~ AFF IN IS

OSTRACOCA

TOTALS

16

0.2

0 ~ 2
0 ~ 1

Oe0

17
22

G

1GB
22
11

1474
33
33

775
11

0 ~ 1

0 ~ I

0 ~ I

0 '
0 '
0.4
0 0
I ~ 7
0.4
0 ~ I

23 8
0 '
0 '

12 '
0 '
0 0

2C66 33

6 0 ~ I
1157 18 '
6188

APPENDIX V'I-la (Continued)

ABUNCANCE AhO PERCEh GS ITIGN CF BENTHOS

AT hMPE — 1 C STATICN

JLN
NC ~ PER PER NC ~ PER PER NO PER
SQ PETER CEhT SC PETER CEhT SQ. HETER

0+2

16 0 ~ 2
0 ~ 1

6

0 ~ 1

0 ~ 1

0 1

17
22

108
22
11

147%
33
33

175ll

0 '
0 ~ 4

I ~ 7
CD%
0 1

23~8
0 '
0 ~ 5'-

12 ~ 5'

'

2066 33~4

6 0 1
1151 18 '
6188

SAI.PLE I'EAh
PER NC ~ PER PER NO ~ PER PER
CENT SQ HETER CENT SC ~ METER CENT

.'aUTE ~ '+'ESS THAN Oel PER CENT ~
C

>eye LE~5 THAN 1 NO GRG



BU2A

APPENDIX Vl-la (Continued)

ABUNDANCE ANO PFRCEhT COHPOSITICN CF BENTHIS

AT FITZ - 10 FT C STATICN

JLN SAHPLE PEAK
NC ~ PER PER NC ~ PER PER NO ~ PER PER HOPPER PER 'O ~ PER PER.
SQ -HETER CEh7 SC VETER CENT SQ HETER CENT SQ HETER CENT SQ ~ HETER CENT

CN IDARIA
HYCRCZOA

ATHECATA
HYCR IOAE

HYCRA
H. AViER ICANA

RHYNCHOCOELA
PLATYHELHINTHES

TURBELLARIA
TR I CLAD ICA

PLANAR I IOAE
ASCHELV. INTH=S

NEViATCCA
ENCPL ILA

ALAIV.ICAE
ALA IVIUS

CORVLA IVIDA
CORYLA IH IOAE

OCR Y L A IHUS
HOLLUSCA

GASTROPOCA
HESCGASTROPODA

BUL lri I CAE
ANNICOLA
A.L IHNOSA

PL EUHCCER IOAE
GCN IOBAS IS

G ~ L I VESCENS
BAsorHATGVI.ORA

PHYS ICAE
Pl YSA

PofNTEGRA
ANNEL ICA

POLYCHAETA
SABELL I CA

SABCLL IGAE
VAKAYUNK I A

H ~ SPEC IOSA
CL IGCCI.AETA

PROSCPORA
LUVUk I CUL ID A E

STYLOCR ILUS
S ~ I LR ING IANUS

PLES IOPORA

0 '

59 0 6

0+0

16 0 ~ 1

0 '
0 ~ 1

0 ~ 1

0 '

0 ~ 6

0 0

59
22

0 '
0 '

22 02
6 ~ 0 ~ 1

4

22
6

16

16

97

59
22

0 '
0 ~ 1'

'

Owl

0 ~ 2

0 ~ 1

0 ~ 1

Oo9.

0 '

0 ~ 6
0 '



APPENDIX V — a (Continued)
ABUhOANCE ANC PERCEh GS ITIl N CF 8ENTHCS

I CCN T INUEC)

NAIC IAE
VAIS

h f)RFTSCHERI
N cLINGI IS
N ~ 5 IHPLEX

CHACTOGASTER
C CIAPHANUS

STYLAR IA
S.LACUSTRIS

ENCI:YTRALICAE
ARTHkUPOCA

ARCHNICA-
ACAR I,

HYGROiiATICAE
l.YGkOBATES
.h SP I

UNIGNICOLIOAE
UNION ICDLA

U ~ SP
LEBERT I ICAE

LEUERTIA
INSECTA

TR IChUPTEkA
hYCROP T ILI OA E

AGRAYLEA
LEPTOCEk ICAE

OECETlS
ARTrRIPSCCES

C IPTERA
TENC IPEOICAE

CALI'iPSECTkA
CR I CUTUP US
CRYPTOCHIRONOHUS
C I CRATE."lLI P E S

P 5 8UCOCl! I RON ONUS
kl-EL'TANYTARSUS
PARA T EiVC IP ES

CRUSTACEA
AH&I IPUOA

CAPHAR ILAE
GAHHAkbs

G FASC I ATUS
OSTRACUCA

TOTALS

AT

JLh
NC ~ PER
SQ PETER

6
97

4465
124

27

151

43
43

33

22
27

0
59
22

366
11ll
81

3475
479

SS56

FITL

PER
CEhT

0 1

0 9
44 ~ 9

i+2
0 3

i+5

0.5
0 4

0 0

0.1

0 '
0 ~ 0

Owl

0 3
0+2
0.0
0 '
0 '
3 '
0 1

0.2

0 '
0.1

0 ~ 0

34 9
4 '

- 10 FT C STATICN

NC PER PER NO PER
SC. HETER CENT SQ. HETER

6
97

4465
124

27

151

43
43

0 '
Oi9

44 '
1 2
0.3

lo5

0 '
0 '

33

0 ~ 1

0 '

0 ~ 1

22
27

59
22

366
11
11

6
81

6

0 '
0 ~ 2

0 F 6
0 '
3 '
0 ~ 1
0 '

4
0 ~ 8
0 1

3475 34 '
479 4 '

S956

SAHPLE PEAN
PER NO ~ PER PER .NC ~ PER PER
CENT SQ HETER CENT SQ HETER CENT

NCT 'o'EES 'IHAN 0 ~ 1 PER CFNT ~ '4'+'E 5 THAh 1 NC ~ CRG



APPENDIX VI-la (Continued)

ABLhOANCE AhO PCRCCNT CCPPGSITICN CF BENTHOS

AT hHPII - 20 FT STATION

APR JUN AUG OCT SAHPLE PEAh

NC ~ PER PER NC ~ PER PcR NO ~ PER PER NO ~ PER PER NC ~ PER PER

SC PETER CENT SC HETER CENT SC HETER CENT SQ HETER CENT SC ~ HETER CENT

CN ICAR IA
hYCRCZOA

ATI.ECATA
CLAY ICAE

CCRCYLCPI ORA
C LACUSTRIS

HYGR ICAE
I'YCRA

H ~ APER ICANA
RHYNCHCCQELA
PLATYHELt'INTHcS

TURBELLARIA
TR ICLAO ICA

PLANARIICAE
ASChcLHltiTHES

h'HATCCA
EiNOPL I CA

ALAII. I CAE
ALAlHUS

OCRYLA IH IDA
CORY L A IH I CA E

I;GRYLAIHUS
tiCLLUSCA

GASTRGPGCA
HESCGASTROPGOA

VALVATICAE
VALVATA

EU L IHi I CA E

APN ICCLA
A ~ L IPNGSA

PLEURCCER IOAE
GCh ICBAS I 5

G.L IVESCENS
BASOHHATCPHORA

PHYS ICAE
PI YSA

P ~ INTEGRA
PLANCRB IDAE

HEL ISGHA
I-. ANCEPS

ANCYLIOA"
F ERR ISS I A

F ~ TARCA
BIVALVIA

0 ~ 0

0 '
0+3

0 '
0 '

0 '
0 ~ 0

9 ~ 4

6 0 '

0.0

0 ~ 0 0 ' 0 0 '

116 3 ' 10 0 ~ 7 23 1 5

23
0 ~ 1
0 '

2 0 ~ 2
4 0+3 25 i+7

3
14

2,0 ~ 1

19

0 ~ 0

6 '
0 '

29

0 '

2

0 0 ~ 0

0 ~ 6

OeO 0 '

0 ~ 1

22 0.7 37 7G

0 ' 61 4 ' 14 Oo9 23

15
3

0 ~ 4
0 ~ I

14
46

1 '
3 '

2
29

0 ~ I 8
1 ' . 2C

0 ~ 1 20
3

1 ~ 5
0 '

0 '

ll
2

0.8
0 ~ I

0 '
0 AC

2 ' 161 10 '

F 1

0 '
0 '

1 ~ 6

0 ~ 1

0 ~ 1

0 ~ 1

0 ~ 1

4oO

1 ~ 3

0.5
.1 ~ 1

0 ~ 5
Owl



(CCNTINUEC)

APPENDIX (Continued)

ABUhOAhCE AhO PLRCENT MPCSITILN OF BFNTHGS

AT hMP4 — 20 FT STATICN

A I'R JUN AUG OCT SAHPLE MEAh
hC ~ PER PER NC ~ PER PCR NO PER PER NO ~ PER PER 'O PER PER
SQ ~ HETER CENT SC HETER CENT SQ HETER CENT SQ HETER CENT SC HETER CENT

EULAHELLIBRANCHIA
UNICNICAE

HETEROGCNT IGA
SPMAL'R I I4AE

P IS ICIUH
SPI-Ack I UH

ANNEL ICA
POLYCI1AETA

SABELL IGA
SABELL ICAE

PAIIuYUIIKI A
H ~ SPEC IGSA

GL IGGCvAETA
P!IGSCVCRA

LUPI!IIICUL IGAE
PLCSII,'PORA

Tve IF ICIOAE
AULOCR ILUS

A ~ LIHNOBIUS
'LIH"ICORILUS

L hUFFHLISTERI
PELCSCOLEX

P+MI LT ISETOSUS
P HULTISETOSUS LONGIOENT

PCTAHOTHRIX
P ~ VEJGOVSKYI

NAICIAE
NAIS

NehL INGL IS
ARTHROPCCA

ARChNICA
AGAR I-

L IPNESI ICAE
L IHNES IA
YGMGt!AT I CAE
HYGRGBATES-
h.Sr I
I- ~ Sr 3

UNICN I COL IOAE
UN ION I COLA

O.SP 1

P IGt ICAL
F Gk EI. I A

LEBERI I ICAE
LEI.LRT IA

81
C

20

0.3

0 0

12 '
0 ~ 0

0+3

0+0

0 7
1.2
0 '

0 ~ 0

2195
0

63 ~ 9
0 ~ 0

'U ~ 1

0 ~ 0

227 F 6

7 0 '
80 2 '

9 0 '

127
7

429
0

73

255

0 '

9 '
0 '
0 AC

32 '
GAG

0

5 ~ 5

0 '

0 ~ 6

0 '
0 ~ 1

19 '

0 '

0 ~ 1

35
3

2 ~ 3
0 '
0 AC

41
3

2 ~ 3
0 ~ 2

234
0

15 '
0 AC

0 '

735 42 1

0 ~ 1

28

3
36

Oo2
2 '
Oa4

25 1 ~ 4

0 1

C ~ 3

0~6

'0 '

0 ~ 1

0 AC

Owl
9+0
7 '

19 1 ~ 3

2 0 ~ 1

2G

0 8

1

140 9+2 158
506 33 ' 127



APPENDIX VI-la (Coritinued)

I CCNT IhUEO)

ABUNDANCE AhO PERCEhT CCVPGS ITIGN GF BENTHOS

AT hHP11 — 20 FT STAT ICN

APR JUN . AUG OCT SAHPLE PEAN

NG ~ PCR PER NC ~ PER PER =HOPPER PER NO ~ PER PER NO ~ PER PER

SQ PETER CENT SC HETER CENT SC HETLR CENT SQ ~ HETER CENT SC HETER CENT

INSECTA
EPhEHEROPTERA

t. EPTAGENI ICAE
ST Etlt'hEHA

TR I ChOPTEiIA
LEPTOCERICAE .

OECET IS
AR TtiR IP SOOES

0 IPTERA
TENC IPEC ICAE

CALOPSECTRA
Ct-IACNCHUS
CLAOOTANYTARSUS
CRICOTOPt S
GLYPTOTENOIPES
P.ICROPSFCTRA
PARACt: IRCNOHUS
PS Ett COCh IRCNOHUS
PSECTRCCLAOIUS
Rt EOIANYTARSLS

CRUSTACFA
AHPI IPOCA

GAMHARICAE
GAHHARUS

G.FASC I ATUS
hAUSIOR I ICAE

PCNTGPCREIA
P AFF!NIS

UFCGPUCA
ASTAC I CA=

GRCGNECTES
0 PROP INGUUS

OSTRACUCA
ERYUZOA

C

7

78

0 '
1 ~ 0

I.2 ~ 0

0.5

0 0 ~ 0

47 i+4
53 1 ~ 6

0 0 '
8 0 ~ 2
8 0 ~ 2

2 0 ~ l
0'e 1

7 0 ~ 2
3 F 1

15 0 ~ 4

3 0 ~ 1

14 0 '
0 ' 0 0 ~ 0

5 '

1 ' 339
2

9 ~ 8
0 ~ 1

355 54 ' 203

0
2

56

22
86

0 G

0 '
Owl

0 '

15
0

1 ~ 0
GAG

0 ~ 1

Gal
0 AC

0 ~ 1

0 ' 0 ~ I

4 ' 69 4 '

OoC

I~ 6
6 '

2
2

48

0 ~ 1

0 ~ I
3 ~ 2

0 ' '
0 AC

12
14

2
2
1

21
2
1

1

1

5

171

1
94
34

0 ~ 3

0 '
0 ~ 8

0 '
0 ~ 1

0 ~ 1
0 ~ 1
I ~ 2
0 ~ 1
0.1
0 '
0 ~ I
Oo3

9o8

Gal
5 ~ 4
1 ~ 9

TOTAL S 651 3437 1342 1521 ~ 1748

0 - ~
ttUTE ~ '4 ~ LESS TttAN 0 1:PER CENT ~ '++'E 5 THAN 1 NG ~ CRG



APPENDIX (Continued)

ABUNOANCE AhO PLRCLhT POSITICN OF BENTHOS

AT hMPP - 20 FT STATION

AFR JUN AUG OCT SAMPLE MEAN
NC PER PER NC ~ PER PLR NO ~ PER PER NO ~ PER PER "

NC PER PER
SQ PETFR CEhT SC PETER CENT SQ HETER CENT SQ HETER CENT SQ HETER CEhT

CN IOAR IA
HYCRCZOA

ATHECATA
CLAYIGAE

CGRGYLGPI..ORA
C ~ LACUSTR IS

HYCR ICAE
I.YCRA
I-.AV Ea I CANA

RI!YIICHOCI:ELA
PL ATYI ELP INTHES

TURBELLARIA
I'R I C L AC I CA

PL AttAR I IOAE
ASCHILHI'ITI-ES

NEPATOCA
CCRYLA IP IOA

CCRYLA IM IGAE
CCRYLA IHUS

NOLLLSCA
GASTROI'OOA

MESOGASTRGPOOA
BUL lt' CAE

AI!h I COLA
A ~ L IPtiOSA
A ~ L USTR ICA

PLEUPCCER IOAE
GGNIUBAS I 5

G LIVESCENS
BA>OMHATCPIORA

PhYS ICAE
PI..YSA

P ~ INTEGRA
P ~ SAY I I

ANCYLICAC
FERA I SS IA

F ~ TARCA
8 IVALVIA

HETEROCCtiTICA
SPI.ACR I IOAE

P IS IG IUH
SPI AEVI IUH

ANIIELI CA
POLYCI AETA

OoO

0 '

0 0

10
3

0

V ~ 0

0 '
0 '

~0 ~ 0

0 '
0 '

loO
0+3

0 ~ 7

0 ~ 4
0 ~ 2
0 ~ 2

0 '

0 ~ 0

61

0 ~ 0

0 ' 46

0 ~ 0

22

10

0 '
0 ~ 0

0 ~ 1 12

0 '
0 '

0 ~ 0

0 ~ I

0 '

4 ' 247

0 AC

6 '

0 ~ I
I ~ 3

0 '
0 '

0 AC

0 '

0 ~ I
0 '

0 AC

0 '
0 2

O.C

78

2
13

4 ~ 7

0 ~ 1
Oo8

Oo4

0 ~ 1

0 1

Oi4
4

0 '

0 ~ 3
0 '
0 ~ 1

0 ~ 1
0 '



APPENDIX VI-la (Continued)

I CONT INUED I

ABLNDANCE AND PERCEhT CCPPOSITICN CF BENTHCS

AT hPPP - 20 FT STATICN

AFR JUN AUG OCT SAHPLE PEAh

NC ~ PER FER NC PER PER NO PER PER NO ~ PER " PER 'O+PER PER

SQ PETER CENT SC PETER CENT SQ HETER CENT SQ HETER CENT SQ ~ HETER CENT

SABELL I
CA'ABELLIDAE

HANAYUNKIA
r..SI EC IGSa

OLII CCHAETA
. PLESIUPORA

TUB II'ICICAE
I aIDIaE

NA IS
N ~ BRETSChERI

ENChYTRAEIDAE
ARTHROPODA

ARCI.N I CA
AGAR I

I-.YGRCBATIDAE
HYGiIOBATES

I. ~ Sr '1

ESP 3
I-. ~ Sr

UNi ICN I COL IDAE
UN ION ICOLA

U ~ SP 1

P ICNICAE
FOREL IA

"LEBERT I IDAE
. -LEBERTIA

INSECTA
TR ICI OP TERA

LEPTOCCRICAE
OECETIS

I IPTI:RA
TGIII' FED I CAE

CALOPSECTRA
CRICOTOPUS
CKYP TGCH IRONOMUS
C I GROT EiVC I P E S

HICROTENC IPES
kl-EI)TANYTARSUS

CRUSIACEA
ISOPOOA

as ELL I ca E

ASELLUS
AHPI.IPOCAt GAPPAR IDAE

Gar.:IARus

C

213

423

F 4 129

0 '

199

3

0 0
31 ~ 7

63 ~ 1

F 4
0.5

11
0

17

2
2
3

0.0

0

135

I ~ 1 8

13 ~ 1

0 ~ 0

20 3

0 ~ 4

0 ~ 5

13 ~ 7

Oe9

0 ~ 0

I ~ 1
0 ~ 0
1 7
0 ~ 4
0 ~ 2
0 '
0 '

357
0

16
54

3

12

15

0
10

7

15

0

25 '
0 '
0+6

1 ~ 1
3 '
0 '

0 '

0 '

0 ~ 0
0 '
0 '

0 '
I ~ 0

0 '

868
0

24 ~ 3
0 AC

0 ~ I

O.C

2
12

0 ~ I
0 '

1 ~ 0

13 0 '
0 AC

0 ~ I
0 ~ C

0 . 0%C

14
1

0 '
Oe2
0 9

53
3
1

3 ~ 2
0 '
0 ~ 1

19

F 1

1 ~ 1

3

60
2

106
1

3
I .

8

0 '
3 '
0 ~ 1

F 4
0 ~ 1

0 '
0 ~ 5

0 ~ 1

339 20 '



APPENDIX VI-la (Continued)

ABLNOAKCE ANO PERCEK CSITICN OF BENTHOS

AT hMPP — 20 FT STAT ICN

I CON T INUEC ) AFR JUN AUG OCT
NC ~ PER PER NC PER PER NO PER PER NC PER PER
SC ~ MLTER CEhT SC METER CENT SQ ~ METER CENT SOD METER CENT

SAMPLE PEAK
NO ~ PER PER
SQ METER CEKT

G ~ FASCIATUS
FALSTOR I ICAE

PCNTOPGREIA
P ~ AFF IN IS

USTRACOOA
BfcYOZOA

13 1 ' 673 40 5

335 3% ~ 2
35 3 ' 369 26 'I

33

30

0 ' 8
0 ' 85
0 ~ 8 109

0 ~ 5
5 ~ 1
6 ~ 6

53 5+4 447 32~0 2179 61 '

TOTALS 980 1398 3562 1659

vuTE ~ ~ i ~ LESS THORN 0 ~ 1 PER CENT ~ ~os~ LESS THAN 1 NQ ~ 0+G ~



APPENDIX VI-la (Continued)

ABLNOANCE AKC PERCENT CPWPCS ITICN CF BENTHOS

A'I AHPE - 20 FT STATICN

AI'R JUN AUG OCT SAMPLE IIEAN

NC ~ PER PER NC ~ PER PER NO ~ PER PER NO ~ PER PER NC ~ PER PER

50 HETER CENT SC HETER CENT SC ~ METER CENT SC METER CENT SO ~ HETER CENT

CN ICAR I A
HYCROLCA

ATI-.ECATA
CLAYIPAE

CORCYLOPHORA
C.LACUSTRIS

hYCR ICAE
hYCRA

h ~ AHERICANA
RHYNCHCCOELA
PL A IYl.E LH IN THE S

TUR IIELDAR IA
TR ICLACICA

PLANAR I IOAE
ASChELHIKThES

NEMATOCA
E'cOPL I CA

ALA!HIOAF
ALAIHUS

I'CRYLAIHIOA
CGRYLA IMICAE

CCR Y LA I MLS

RI.ABU I T ICA
RI ABC IT IOEA

BUTLER I US
HOLLUSCA

GASTROPOC'A
HFSCGASTRQPOOA

VALVATICAE
VALVATA

V ~ PERQFPRESSA
BUL IH I CAE

AHNICOL A

A ~ INTEGRA
A ~ L IMNUSA
A ~ LUSTR ICA

PL'EURCCER
IOAE'CK

IOBAS IS
G.L IVESCENS

BASCHHATCPHORA
PI'.YS IOAE

PI.YSA
P INTEGRA

ANCYLI QAE

0 ~ 0

2 '

0 '

I ~ 5

0 ~ 0

0 ~ 8

13

19

~-

0 ~ 0

0 '

0 ~ 0

0 '
0 '

0 ~ 0

19 0 '

2 '

0 ~ I

0 ~ 0

Owl

QADI 0 '

3 0 ~ 1

0 0 ~ 0 0 ~ 0

27
517

95

0 ~ 4

27
0 ' 2

12 ~ 8 155
2 4 155

i+2

6 '
6 '

30 0 ~ 1

ll
64

Q

1 6
8

23
0 ~ 4
I ~ G

178 7 ~ 9

0 0 ~ C

2
14

0 ~ 1
0 ~ 5

1 9

Owl

0 '

1
1

169
63

0 ~ 1

0 '
Oo3
0 '
6+6
2 5

0 3

5
22

0 '
0 ~ 9

5 0 '



APPENDIX a (Continued)

AOLNGAKCE At 0 PERCEt OS IT ICN CF BENTHCS

AT hPPE - 20 FT STATICN

{CCtlTINUEC) AFR
WC PER
SQ ~ t'ETER

JUN
PER NC PER
CEhT SC PETER

AUG
PER NO,PER
CENT SQ ~ HETCR

OCT SAHPLE PEAN
PER NC ~ PER PER NOD PER PER
CENT SQ HETER CENT SQ HETER CENT

IA

US
US LONGIOENT

SIS

FERR ISSIA
F ~ IARCA

QIVALVIA
EULAHeLLIORANCH

UNIL't.' CAE
I ETERGCGNTIOA

SPI;ALR I ICAE
HUSCUL IUH

. P ISICIl tl
SPHAEIiIUH

AiNNELI CA
PULYCI-AETA-

SADELL IGA
SABELL ICAE

HAtiAYUNKIA
P. ~ Sl'ECIOSA

OL IGOCHAETA
PL ES I 0l'OkA

TU8 IF I C ICAE
AULOCR ILUS

A ~ AHER I CANUS
A.LIYt n81US
A ~ PLURI SETA
A ~ P IQULT I

L IYNOCRILUS
L hOFFtlL'ISTER

'VELOSCCLEX
P I:REYI
P YULTISETOS
P HULT ISETOS

PCTAtlOThR I X

P HOLCAVIENS
P ~ VLJCOVSKYI

NA IG IAE
NA IS

h ~ CL INGU I S
P IGL'ETIfLLA

P ~ H I CHI GANEiN
Ct-AE TOGAS r ER

C L IAPHANUS
VEJCOVSKYELLA

V INTERPEOIA
ENCI.YTRAE IGAE

Ak IhkCPCl.A
ARCt-N I LA

7
23

0 0

2 '
8 '

2 ~ 9

2 3

0 '

0+0
2
0 0 ~ 0

0 ~ 1

0 0~0 0 0 ~ 0

18
171

49

.0 ~ 5
4 ~ 9

I ~ 4

0 ~ 1

167
0

506

3
6
3

16

76

4 2
OoO

12 '

0 '
0 ~ I
0 '
1 ~ 8

0 ~ 1

2
22

Owl
0 ' 0 '

0 ~ 1

3 0 ~ 1

455 12e9 1044 25 '
47 1 ~ 3

0 ~ 1

19 0.8
0 2

1 '0~1
381 . 14 '

19 0 ~ 8

OoC

380
0

2
2

16a7 141
AC 45

0 ' 130

1
.2

1

33

0 ~ I
0 1

0 ~ I

5 '
1 ~ 8

5+1

0.1

0+2

1 ~ 3

0 ~ 1-

0 ~ 1

0 ~ 1

0 '

0 ~ I

0 ~ I

0 ~ 1

Owl

5 0 ~ 2 1
2 0 ~ 1 1

0 O.C

2 0 1 2



APPENDIX VI-la (Continued)

ABUNDANCE ANO PERCENT CCHPGSITICN CF BENTHOS

AT KHPE - 20 FT STATION

I CON I INUEO )—

AGAR I
f YGROBATICAE

hYGROBATES
I.. ISV 1

h SP 3
UN ICN I COL IOAE

UN ION ICOLA
ESP 1

ESP 4
P ION ICAE

FCREL IA
LEBE~T IIOAE

LEBERTIA
INSECTA

EPhEHEROVTERA
HEP TAGENI ICAE

STENONEHA
TR ICI-UVTERA

LEVTGCERICAE
CECETIS
ARThR IPSGCES

0 IPTERA
TtNC IP EOI CAE

CALGVSECTRA
ChlRCNUHLS
CLACOTANYTARSUS
CRYP TOCH IRONOHUS
CICROTENC IPES
HETEROTRISSOCLAOIUS
HICROP SEC TRA
PARACLAGCPELHA
PHAENOSPECTRA
POLYPECILUH
VRCCLACIUS
PSEUCOChlRONOHUS
RFEOTANYTARSUS
ST ICTOChlRNUHUS .
TR ISSOCLAOIUS
VARATENCIPES

LtP ICGPTERA
CRUSTACLA

ISGPCCA
ASELL I CAB

AFR
NC ~ PER
SQ ~ PETER

C

32

2ll

OoO 0

119
0 ' 635

235

0 '
2 '
0 '
ll~ 9

0
55

47
6

0+8
4 '

JUN
PER NC ~ PEH
CENT SC ~ HETER

0+0 0 ' 0 0 ~ C

3 ~ 3
18 ~ 0 112 2 ' 205 9 AC

511 22.6

30
239
128

I ~ 2
9 ~ 3
5 1

Owl 0 ~ 2 Owl

6 '
Oe2

0 '
0 ~ 2

0 ~ 0
1 ~ 5

1 '
Oe2

I ~ 5

~ 0 ~ 0

24

11

0.
73
63
30

3
38

2

2
2

119
3
3
2

0 ~ 1

0 '
0 '
0 ~ 1

0 AC

0 '
0 '
I ~ 8
I ~ 5
0 '
I ~ 0

0 ~ 1-

3 ~ 0

0 ~ 1
0 ~ I

0 ~ 7-

OiO

0 ~ I

0 '

60

1

34
16

8
1

29
2
1

1

1

1
43

1

1

1

1

3
1

2 ~ 4

Oo4

Owl

0 ~ 1
0 ~ 1

1 ~ 3
0+6,
0 '
0 ~ 1
I ~ 1
0 ~ 1

0 ~ 1

I ~ 7
0 ~ 1

0 ~ 1
Ool

0 ~ 1

AUG OCT SAMPLE liEAN
PER NO ~ PER PER HOPPER PER NO ~ PER PER
CENT SQ METER CENT SQ METER CENT SQ ~ METER CENT

ASELLUS
AHPF I PUCA 0 ~ 0 0 0

0 ~ I
0 AC



(CONT INUEC I

APPENDIX V -la (Continued)

ABLNCANCE ANO PERCEN OS ITICN CF BENTHCS

AT @AVE - 20 FT STAT ICN

AFR JUN AUG OCT SAMPLE PEAN
MOPER FER NC ~ PER PER NOD PER PER NOD PER PER NC ~ PER PER
SOD METER CERT SC VETER CENT SC HETER CENT SOD HETER CENT SC ~ METER CENT

GAYHAR ICAE
GAMt'ARCS

C.FASCIATUS
HAUS TOR I I CAE

PCNIGPGRE IA
P AFF IN IS

OECOPOCA
OSTRACOCA

QRYOCOA

106 39 ' 69 2 ' 765 18 '

27

12
0 ~ 1

3 '
10 1 6 0 '

3
4 ~ 5 1469 41 e5 151

2

2
76
31

0 ~ I
3 '
lo4

8 0 ~ 3
1

427 16 ~ 8
8 0 '

358 15 ' 325 12 '

TOTALS 3537 .4042 2270 2548

NOTE.- '4'ESS THAN 0 ~ 1 PER CENT ~ '44'' LE THAN. 1 NO ~ CRG .



APPENDIX VI-la (Continued)

ABUNOAhiCE AhO PLRCEhT CCYFGSITIQN CF BENTHOS

AT FITZ — 20 FT STAT ICN

AFR JUN AUG OC'T SAHPLE YEAN

NC ~ PER PER NC ~ PER PER NO ~ PER PER NO ~ PER PER NO ~ PER PER

SQ HETER CENT SC HETER CENT SO HETER CENT SII HETER CENT SC ~ HETER CEhT

CN IOAR I A

HYCROZOA
ATYECAIA

CLAVICAE
CCROYLOPI.ORA

C ~ LACUSTRIS
HYCR ICAE

I-YCkA
I. ~ AYER ICANA

PLATYI ELt INTHES
TUIcffELLAR IA

TR ICLAC ICA
PLANARI IOAE

AS CHELH It t I f.L'S
NEtiATCCA

LNQPL I CA
ALAIH ICAL

ALAIHUS
CCRYLAIHIOA

CCRYL A IH I GAE
CCRYLA IHLS

YOLLUSCA
GASTRQPOCA

HESCGASTROPOOA
VALVATIOAE

VALVATA
V ~ PERCEPRESSA

BUL lfIIL'AE
AHh I COLA

A ~ L IHNO5A
A. LUSTR ICA

PLEURCCER IOAE
GQN IOBAS IS

G LIVESCENS
IfASGKHATCPI ORA

PHYS ICAE
PI.YSA

P ~ It>TEGI<A .

LYYNAEICAE
LYHiNAEA

PLANCRBIUAE .
GYRAULUS
'G f'ARVUS

0 '

0 0

0 '
0 ~ 1

0 '

0+3

OeO

0 ~ 6

0 ~ 8

0 ~ 0

0 '

0 ~ 6

0+0

0 '

1 ~ 2

0 '

10
3

0 '

0 ~ 1

0 ~ 0 , 0

0 '
0 ~ I

0 ~ 1

0 ~ I

0 ~ I

0 ~ I

0 '

2 '
0 '

2 ~ 'I

0 ~ 1

0 ~ 1

0 1

Owl

0 ~ 1

0 ~ 1

0 ~ 3
0 ~ 1

0.2

0.1
Owl

0 ~ 1

'



APPENDZZ, (Cont inued)

AOUnDANCE AhC PERCEnT ~ POSITICN CF OENTHCS

AT FITZ — 20 FT STATICN

(CCNT INUEC) APR
NC PER PCR
SC. t ETER CEnT

JUN AUG
NC ~ PER PER NO ~ PER
SC PETER -CENT SQ HETER

OCT SAMPLE PEAn
PER NO ~ PER PER 'OPPER PER
CENT SC ~ HETER CENT SC ~ HETER CENT

I. ~ Ai4CEP 5
AiICYLIOAE

FERA I SS IA
F.raRca

BIVALVIA
. HETERUCCNTIGA

SPf A:Rl ICAE
HUSCLL IUM
P IS IGIUM
SPI AERIUB

At<nEL ICA
PCLVCFAETa

. SABELLICA
SAOEL'L ICAE

MANAYUNKIA
M ~ SPECICSA

OL I GCCI-A 8 TA
PRGSCI'OPA

LUHOR ICUL ICAE
STYLUCR ILUS

S.I-ERING IANUS
PLES ICPCRA

TUB IF I C I CaE
AULUCR ILLS

A AMER ICANUS
A ~ L ItlnUL' US

nA IC IAE
MAIS

N;ERETSChERI
PARANAIS

PA~ANAI S L IHORaL I S
P IGUET I ELLA

P ~ t-'CMIGANE'ISIS
ARTMROPCCA

ARCPNICA
ACAR I '—
-t'-YGRCbATICAE

hYGhOOAIES
I. ~ SP

1'N

ION I COL IOAE
UN I0tl ICOL A

U ~ bP I
V ICt, ICae

FCRFL la
LEOEkr IIGAE

0 ~ 0

Oo2

0 ~ 0

0 '
0 ~ 0

0 ~ '2

0 ~ I

0 ~ 0

0 '

0 ~ 6

0 ~ 0

.Oe9
0 ~ 0

0 '

0 ~ 0

22 6 '

3 0 ~ 9

106 . 30 ~ 3

0 ~ I
0 ' 0 '

0 ~ 1

3
8 0 ~ 3 2 ' Oo3

0 Oo0

1859 Ii9 ~ 7
0 0 ~ 0 0 AC

467 3'

0 ~ 1

0 ~ 1

0 ~ 1

25 17 F 8

3 F 1

Oil

0 ~ 6

0 ~ 1

Oe 1'

~ 1

0 ~ 1

Owl

Oo 1 0 '

1 0 ~ 1

27 20

0 ~ 1 1 0~1



APPENDIX VI-la (Continued)

ABUNCAhCE At 0 PERCEI T CCVPOSITICN CF BENTHCS

AT F I TZ — 20 FT STATICN

I Cct TINUEO)

LEBERTIA
INSFCTA
TR ICI;OPTERA

LEP.TOCEklCAE
OECET1S
AKThk IVSCOES

0 IPTEscA
TCNOIPEOICAE

CALIiPSECTRA
CHIRONOHUS
CR ICGTGV45
CRYPTOCHIRONOHUS
L ICROTENQ IPES
HETEROTR ISSOCLAOIUS
HICROTENC IPES
RI.EOTANY'TARSUS

CROSTACLA
Ai'VI-. I VOCA

GAP PAR I CAE
GAHHARUS
G,f ASC IATUS

l..ALS ICRI ICAE
PCNIOPOREIA

P ~ AFF IN IS
OSTRACOOA

L'RYOEOA

AFR
NC ~ PER
SC PETER

JUN
PER NC~PER
CENT SC. PETER

4 ' 10

PER
CENT

2 ~ 8

0 ~ 0

AUG
NO PER
SOD HETER

OCT
PER NO ~ PER PER
CENT SC ~ HETER CENT

F 1

SAHPLE HEAN
NO+PER PER
SC HETFR CENT

27 2 '

e
2C

0 ~ 0
i+8

0+5

0+6

3
2
0

19
6

0 ~ 9
0 '
0+0
5 ~ 4
i+7

0.6

0 ~ 0
0 ~ 1
0 ~ 1

0
2
5

23
3.
2
2
2

0 '
0 ~ 1-
0 ~ 1

0 ~ 1

0.0 ~ 0 0 ~ 0 0 ~ 0

1012 89 ~ 9 46 13 ' 1640 43 '

1 ~ 2
88 25 1
14 4 ~ 0

39
57

i+1
1 5

1
1

10
3
2
2g

lc
1-
1
1

.2

0 ~ 1

Oe7
013
0 ~ 1

0 '
0 ~ 7
F 1

0 ~ 1

0 '

O.e

5%0

12 '18

0 " AC

30 21 ' 682 50 '

12
32
18

0 ~ 9
2 '
I ~ 3

43 30 '

TOTALS 1126 35J 3740 141 1352

I+I THAN 0 ~ 1 PER CENT ~ ~<>~ LE S THAN 1 NO ~ ORG ~



APPENDIX V (Continued)
ABUNOAKCE AKO PERCENT C SITICN CF BENTHCS

AT KYPII — 30 FT STATICN

AFR JUN AUG OCT SAMPLE YEAN
NC ~ PER PER NC PER PLR NO ~ PER PER NO ~ PER PER 'G ~ PER PER
SQ ~ YETER CENT SC YETER CENT SQ HETER CENT SOD HETER CENT SQ HETER CENT

CNIOARIA
HYCROZOA

AT>:ECATA
CLAYIOAE

CCRCYLOPHORA
C.LACUSTR IS

hYCRICAE
hYCRA,

h e At<Eh I CANA
RHYNCt.OCULLA
PLATYHELHINTHES

TUK BELL AR IA
Tk ICLAC ILA

PLA'eARIIOAE
ASChrLH INTHES

tIEYATCLA
CCRYLA IN I OA

CORYLA IBICAE
CCRYLAIYUS

RHABU1 I IOA
khAB('T IUEA

84TLEA IUS
YOLLUSCA

GASTROI'OCA
YESCGASTROPOCA

VALVAI ICAE
VALVATA

V ~ PERCLPRESSA
V ~ SINCCRA

BUL IH I CAE
AYti I COLA

A ~ L IYNOSA
A.LUS Tt( ICA

BASCt't'ATCPI..GRA
PHYS I I>AE

PHYSA
P ~ INTLGRA

YL AN(tlt8 I CAE
F FL ISOLA

I' AhCEPS
AhCYLICAE

BIVALVIA
HETER(iCCNT I CA

S YI- A l. R I I 0 A 8

0 0

I ~ 0

0 ~ 0

0 0 0

0 ~ 2

Oo3

0 ~ 2

-0 ~ 0

0 '

0 ~ 0

0 '

38 1 ~ 9
0 '

39 I ~ 9

3 Oi2
2 0 ~ 1

35 6 '

0 ~ ~

0 ~ 4

0 '

0 '

0 ~ 0

3'2 0 '
=0 ~ 4

0 '

0 '

0 Oe0

51

35
2

10-

10

0 ~ G

5 AC

F 6

0 AC

0 2

0 '

0 '

3 '
0 '

0 '

AC

23

18
2

11
3

1

3
l.

2oh

0 ~ 1
0 '

0 '

0.1

0 F 1
0 '
Col

1 ~ 9
Oe2

1 ~ 1
0 '
0 ~ 1
0 ~ 4
0 ~ 1



APPENDIX VI-la (Continued)

ABLr OAt CE At 0 PERCENT CCI PGSITICN OF BENTHOS

AT hHVIii — 30 FT STRTICN

I CONT INUEC I AFR
NC ~ PEk
SQ ~ rETFR

JUN
PER NC VER
CEhT SC. rETER

.AUG
PER NO~PER
CENT SQ HETER

OCT SAHPLE PEAN
PER NC ~ PER PER > NO ~ PER PER
CENT SOD HETER CENT SQ ~ HETER CENT

P ISIO IUH
ANNEL ICA

PGLYCFAETA
SABELL I Ca

SABELL IOAE
HANAYLNKIA

r.SPECICSA
GL IGOCHAETA

PROSGPCRA
LuHek ICUL IOAE

STYLGCRILUS
5 oI.ER ING IANus

PLES IciPGi<A
TUB If ICICAE

PI:LOSCGLEX
P HULT I SE TO 5 US'ONG I GENT

ARTHROPGCA
ARCbN ICA

ACAR I
L I riNE S I I OA E

L IHNES IA
hVGROBATICAE

HYGi<OBATES
I- SP 1

SP 3
H ~ SV

UN ICN ICCL IOAE
UN IUN I COLA

U ~ SP 1

PICNICAL
FGREL IA

LEBEKT I IOAE-
-LEBERT IA

INSECTA
.TklCPOPTERA

LEVTGCEklUAE
CELET IS

OIPTE:<A
TENC IPEGICAE

CALOVSECTRA
Ch IVGNCHI'5
Ck ICO TGVUS
RI. EC I ah Y 7 AR 5 USt Ci<USTACCA

ISGPCCA

130

2
3

18

0 ~ 0

67 '

0 0

1 ~ 0
1 ~ 5

3 ~ 7

0 0

9 '

OoO

0 '
0 '

0 ~ 1

0 ~ 0 Oa3

244

10

12 '
0 '

2
119

2

0 '
22 '

0 ~ 4

22

407

27

20+4

i+4

0 ~ 0

G 1

u ~ 0
Oo2

F 6

0 '
0 '
0 '

0 ~ 4

1014 50 ' 207 38 '
0 OoO

0 AC

6 0 '
7 0 '

2

0 AC

0 '

105
254

10 ~ 2
24 ~ 6

10 AC

0 AC

0 '

0 AC

30 2 '
0 0 ~ C

Oil

0 ~ 1

0 '
0 '

1

118
64

3

0 ~ 1

0 ~ 1

0 ~ 1
12a4

6+7
0~4

6 0 ~ 6

102 10 '
12 1 ~ 3

1
44

1
- 1

1
5
1

0 1

Owl
0 ~ 1
0.1
0 '
0 ~ 1

345 36 '



APPENDIX VI-la (Continued)

ABLhOAhCL ANO PERCFhT 1TlCN CF -BENTHOS

AT hrPb - 30 F STATICh

I CCNT INUEC) AFR
RGB PCR

SOD rETER

JUN AUG OCT SAHPLE rEAN
PEK NC ~ PER PER NO+PER PER NO ~ PER PER 'OD PER PER
CEhT SC ~ rETER CENT SC ~ HETER CENT SC ~ HETER CENT SC ~ HETER CENT

ASELL[CAE

ASELLUS'MI'I'PGCA

CArHAR ICAL
GArMARUS,

G FASCIATUS
OSTRACOGA

BRYOZOA .

TOTALS

C 0 0

3C 15 5

196

0

27
125

1996

0 ~ 0

i+3
6 '
0 '

0

34
7

96

533

0 '

6 ~ 0
lo3

18 '

2
0

0 '
0 '

283 27 '
39 3 '

121 11 '
1030

9%
43
55

949

0 ~ 1

9 ~ 9
0 ~ 5
5 '

I 'ITE ~ '+'ESS TIIAN 0 1 PER CL'NT ~ '++'ESS THAN 1 NC ~ CRG ~



APPENDIX VI-la (Coritinued)

ABI fiOAKCE AKO PERCENT CCf'PCS IT ION'F BLNTHCS

AT fr&P - 30 FT STATICN

AFR JUN AUG OCT SAHPLE VEAL
f~G ~ P R PER NC ~ PER PCR NO PER PER NO ~ PER PER NO ~ PER PER

SOD VETER CEhT SC ~ HETER CFNT SOD HETER CENT SQ HETER CENT SCa HETER CENT

CN IOAR IA
HYCROLCA

ATI-.ECATA
CLAV ICAE

CORUYLOPf;ORA
C LACUSTRIS

I YCRIOAE
HYCRA

f. ~ AV ER I CANA

f<ffYNChCCCELA
PLATYhELRINTHES

TUP CELL AR IA
TRICLAC ll,A

PLANAR I IUAE
ASChl:LNINThFS

NENATOI'A
f:OLLUSCA

GASTRCPCOA
VESOGASTROPOCA

VALVATIOAE
VALVATA

V. S INCERA
V ~ P INC I NAL I s

BUL IN I CAB
Arh ICOLA

A lf.T=GRA
A ~ L Iri'IOSA
A ~ LUSTR ICA

BASUVVATGf'I-.ORA
Pi-YS I CAE

PI.YSA
P ~ INTEGRA

PLANORB IOAE
hEL I SOHA
r ~ ANCEPS

0 IVAI.VI A
EULAVELLIBkANCHIA
UNIC'iICAE

HETERCI;CNT IOA
Spf ABRI IOAE

P IS I C IUH
5 PhA ER I uf'.

ANNLLICA

C 0 ~ 0

2 9.1
2 F 1

0 0 '

5 ~ 6

0 ~ 0 0 AC

4 ~ 2

0 ' 18ll 0.8
0 '

0 '
OoC

205 8 '
0 ~ I

0 AC

0 '
0 '

2
0 ~ 4 100 4 '

0 1

2 0 ~ 1
26 1 ~ 1

0 ~ 0

2

0 ~ 1

0 ~ C

0 ~ I

0 '
38 1 ~ 5

2 ~ 2 105

51

1

26
1

lc
1

4 ~ 3

0 '
0 '

F 1

0+2

Osl
0 ~ 1

0 ~ 1
2 '
0 ~ 1

0 ~ 1
0+7

0 ~ 1

Ool

loO
0 ~ 1" 0 ~ 0 0 ~ C



(CLNTINUEC)

APPENDIX V (Continued)

ABUhOAhCE AhO PERCENT C ITICN CF BLNTHGS

AT hMPF - 30 FT STATION

AFR JUN AUG OCT SAMPLE HEAh
NC ~ PER PLR hC ~ PER PLR NO ~ PER PER NG ~ PER PER NO ~ PER PER
SG ~ PETER CEhT SC ~ PETER CFNT SC HETER CENT SC ~ HETER CENT SC ~ HETER CENT

SABELL IGA
SABELL IGAE

MANAYUNKI A
M ~ SVECIGSA

OL IGOCHAETA
PLES IGPGRA

TUB IF IC IGAE
L IMUGCMIL(.S

L ~ MGFFHE ISTERI
PELGSCCLEX

P ~ HULTISETGSUS LGNGIOENT
POTAPOTMR IX

P ~ VEJOGVSKYI
ARTMRGPOCA

AKCMNI GA
ACAR I

L IPNfS I IGAE
L IMNES IA

I-.YGROBATI CAE
MYGRGQATES

I-. ~ SP 1

HASP 3
UN IGN ICCL IOAE

UN [CN ICOLA
ESP 1

P ICNICAE
FOREL IA

LLPL'RT I ICAE
LEBLRTIA

INSECTA .

EPI.EI'fROPT(RA
l..EPTAGENI IGAE

STEM(.'NEHA
TRIC( OPTERA

LcPTGCER ICAE
OECETIS
Ak II-~ I P 5COE 5

C IPTEr:A
IENLIPECILAE
CALUPSECTRA
CRYPTGCMIRONOMUS
C ICR(. TEiNC IPLS
PARSEC(-IK(.NOMUS
VR(iCLAO ILS
PSFCTfcCCLACIUS

0+0

27 '

115

0

27

16

88

0

10
2
0

66
19

11 9

0 ~ 0

2 '

1 ~ 7

1 ~ 3

0 ~ 0

I ~ I
0 '
0 ~ 0
6 8
2 ~ 0

013
%l ~ 2
0 ~ 3

283 56 ~ 0 647
0

. 31

10

,19

26 '
0 ~ C

1 ~ 2

0 ~ 0

O.e

0 ~ I

261 26 '

0 ~ 8

Oo3

0 '
0 ~ 1

0 0 '
0 ~ 4

=0 ~ C

0 ~ 1

5

0 '
1 ~ 0

35

0 ~ C

23.

15

0 ~ 5

2 ~ 2

.1 ~ 5

Owl

0
3
2
2
3

2

0 ~ 0
0 ~ 6
0 ~ 0
0 ~ 0
0 '
0 ~ 0

0 AC

3
1

17
5
1

1

1

1

1

Oe3
0 ~ 1

1 7
0 '
0 ~ 1
Oo 1

0 ~ 1
0 ~ 1
0 1

35 . 6~9 65 F 6 32 3 '
537 21 ~ 7 13% 13 ~ 0



APPENDIX VI-la (Continued)

< CCN I INUEC )

aDUNCAhCE ahG P~kc NT CCYPGSITICh CF BENTHOS

AT hYPP - 30 FT STATICN

AFR JUN AUG
NC ~ PER PER hC ~ PER PLR 'O ~ PER
SOD YLTc.R CEhT SC METER CENT SOD METER

OCT SAMPLE YEaK-
PER NOD PER PER NG ~ PER PER
CENT SOD METER CENT SC ~ METER CENT

RFEOTANYTARSUS
NFURCPTERA„

SISYR ICaE
CL I.Y.ACIA .

C ~ AK COL ARSIS
CROSTACEA

ISCPGCA
ASELL ICAE

ASLLLUS
AMPH IPGCA

GAYYAR IGAE
GAY.ICARUS

G ~ FASCIATUS
GSTRACGCA

BRYOLOA

12

0 ~ 0

5'

Oe0

148 15 '
70 fo2

332 34+3

0 ~ 8 6 0 ' 3 0 '
0 O~C

0 0 ~ 0
3%

0

0 ~ 1

AC

1 ~ 3
AC

0 ~ 1

0 '

82 16 ' It83 19 ' 181 18 1
17 3 ' 27 I ~ 1 29 2 '
31 6 ' 57 2 ' 105 10 '

TOTALS 22 968 505 2480 1004

0 0
NOTE~ '4'ESS THAN 0 1 PER CENT ~ ~ ++'ESS THAN 1 NO ~ CRG ~



APPENDIX V~(Continued)
ABLNCAhCE AhC PERCENT C~ ITICN CF BENTHOS

AT hYPE - 30 FT STAT ICN

AFR JUN AUG OCT SAHPLE PEAN
%C PER PER hC ~ PER PER NO ~ PER PER NO ~ PER PER NC ~ PER PER
SQ ~ HETER CEhT SC ~ HETER CENT SQ HETER CENT SC ~ HETER CENT SC ~ HETER CENT

CN I OAR I A
tYOROLUA

ATHECATA
CLAV ICAE

CCRCYLOPHORA
C LACUSTRIS

IiYCR I CAB
tYCRA

I nPER ICANA
RtYiNCHCCCLLA
PLATYtELHINIHES

TURBELLARIA
TR ICLAC IOA

PLANAR I I OAE
ASCHELH

INTONES

— hEMATOLA
ENCPL ICA

ALAI'~ I CAE
AI.A I HUS

CCR YLn CHICA
CORYLA IH ICAE

CCRYLA IHUS
YOLLI SCA

GASTRGHCCA
HES( GaST~OPOOA

VnLVATICAE
VALVATA

VS PERCEPRESSA
V ~ P INC INALIS

LUL IH I CAE
APNICGLA

A INiTLGRA
A LIHNOSA
A.LUSTR ICA

BASOPHATOPtORA
PHYSICAE

PI.YSA
P IhTEGHA

LYYNAEIOAE
LYHNAEA

L ~ CATASCUP IUH
PLAhORB ICAE

tEL ISOLA
I.onNCEPS

15

47

178

Te

0 ~ 0

0~2
0 2

0 ~ 0

38

1 0

3 4 189

0 0 0

5 ~ 6 126
3

3
12 9 226

0 ~ 6

0+0

U ~ 2

0' 1

3+5 669
242

1 ~ 9
0 ~ I

7
85

13

2 ' 138

0.0 0

0 '

0 '

5 '
0 ~ 0

26 '
9 '

0 '
3 '

0 ~ 1

Oo5

0 ~ 1

0 '

3 0 ~ 1

1 0 1
1

0 ' 0 '
0 AC

0 ' 0+4

25 1 ~ 1 100

0.0

3 ~ 2

326 15 ' 1
35C 11 ~ 1
61' ~ 9

0 ~ 1
4 '
0 ~ 1

0 2 0 1

Oi2 0 ~ 1

0 ~ 1

2.
296 13 ' 146

3 0 ~ 1 2



802A

ICChT INUEC I

APPENDIX VI-la (Continued)

ABLNOANCE At'0 PERCENT CCYPCSIT ION CF BLNTHCS

AT hYPE - 30 FT STATICN

AFR JUN AUG
NC ~ PER PER NC ~ PER PER NO ~ PER
SC YETER CEhT SC YETEk CENT SC HETER

OCT SAHPLE I'EAh
PER NQ ~ PER PER NQoPER PER
CENT SO HETER CENT SC I'ETER CENT

I- ~ TRIVOLVIS
BIVALVIA

HETERQCCNT ICA
SPI.ACR I lOAE

HUSCULIUH
PISICIUH
SPhAER IUH

ANNEL I CA
PGLYCI-'ilETA

SABELL ICA.
SAPcLL ICAE

YANAYUNKIA
Y.. SPEC I GSA

CL IGGCHAETA
PLESICPGkA

TUB IF I C ICAE
AULOCR ILUS
'A

~ LIkhQ&IUS
A P IOUc T I

L IY!IGCRILOS
L.I-.OFFHE I STER I
LoPROFUNf ICQLA

'PELI.SCGLEX
P ~ FkEY I

TUB IFEX .
T NEIoAENS I 5

PCT AHGTHR IX
P ~ Y,OLCAVlENS IS
P ~ VEJCOVSKYI

NA IG IAE
NAIS
P I GUET I ELLA

P oHI CI~I GAtiENS IS
CYA'TQGASTER

C ~ 0 IAPHAhUS
ARTHRGPGCA

ARCI Nl CA
ACAR I

L IYNES I IOAE
L IHNE5 IA

I-YGRGEATICAEt HYCKOLATES
I' SP 1

Uh I CN I CCL I CA
E''N

ION ICULA

0 0

393 28 ' 3
277

3
19

18
lc

0 ~ 2
1 ~ 4

lo3 35
0 7

35

68
19

4 '
lo4

92
27

175 12 F 6 111.
92 6 ' 168

Ooa O.a
3 0 ~ 2 1

0 AC

0 ~ 1
4 ~ 3

0 ~ 5

0 ~ 6

1 ~ 4
0 '

6
11

126

16
2

0 '
0 ~ 4

4 ~ 9

0 '

0 ~ 6
Oo 1

153

0 1

0 ~ C

7 1

0 ~ 1

3
170

70

1

5.

13
3

10

45
12

0 ~ 1
5o4

2o2

0 ~ 1
Gol

0 '
Ool

0 ~ 3

0 ~ 1

1 ~ 4
Oo4

0 ~ 8

'0 ~ 2

12

0 ~ 1

0 ~ 4

Ooa 0 '
0 '

a.c

0 ~ 1

0 ~ 1

F 1

0 0 ~ 0 ~ 1

25 1 ~ 0 6 0 '
lo7 482 18o7 802 3' 393 ~ 12 '
2 ' 116 4 ' 124 5o7 125 3 '
0 ~ 0 0 0 ~ 0 0 AC



APPENDIX VI-la (Continued)

AELNDAhCE At'0 PERCENT IT ION CF BENTHOS

AT ht.PE — 30 FT STATICt

I CCtt T INUEC I AFR
NC ~ PER
SC ~ HCTER

JUN
PER NC ~ PER
CEhT SC ~ HETER

PER
CENT

AUG
NO ~ PER
SQ ~ HETER

GCT SAMPLE YEAN
PER NC PER PER NC ~ PER PER
CENT SQ HETER CENT SQ METER CENT

ESP 1
P ICNIDAE

FCRFL IA
P ICtiA,

INSECTA
HEM IPTERA
TR IChUPTERA

LEPTUCER I I:AE
OECET IS

DIP TE~A
TEND IPECIDAE

CALOPSECTRA
CI.,IRCNOHUS
CRICCTCPLS
CIIYI'GCHIRCNOHUS

. CEY ICRYYTGCHIRGNCHUS
I-.F. TERGTK ISSOCLAD IUS
YARACLADCPELHA
PUL'YP EC ILLH

PRGCLAD ILS
PGT.I HAST IA
ST ICTOCttlRNCHUS

CEIIAICPGGCNIUAE
CRUSTALEA
.AYPH I YGCA

GAYHAR ICAE
GAHHARUS

G ~ FASC IATUS
I..AUSTGRIICAE

PC N IUPCII E IA
P ~ AFF IN I 5

OSTRACUCA
BRYOZCA

2
68

85
21

0 ~ 1

0 ~ I
Oo 1

4 '
1 ~ 2

0 ~ I
4 '

0 '

0 '

2
0

1351
2

57

28.
20

0 ~ 0

0 ~ 0

2lsO
0 ~ 1

0 '

0 ~ 4
0 ~ 3

0 '

0

0
6

15
2

66

3
10
18

3

0 '
0 '
0 '
0 '
0 '

2 '
0 ~ 1

0 ~ 4
0 '
0 ~ 1

Owl

0 '

3
0
2

34
3

2
28

2

0 ~ 6 50 0 ' 120 F 7 197

54
63

6 ' 424 6 ' 271 10 '
1.5 3081 47.e 54 2.1

0.1 2 0.1

0 ~ I
0 '
0 2
0 AC

0 ~ 1

i+5 ~

0 '

0 ~ 1

1 3
0 ~ I

0 AC

9 '

2 '
2 ~ 9

0 ~ 1

Ool

2
15

7
342

l.
1

56
1

1

10
10

1
8

„1
1

0 '
Oo2

10 ~ 9

F 8
0 ~ 1

0 '
0 '
0 ~ 1
0+2

0 ~ 1

94 3 ~ 0

2C9 6 6
805 25 '

2 0 ~ 1

TOTALS 1386 6436 2571 2160 3151

NL TE ~ + LESS THAN 0 ~ 1 PER CENT ~ >+ LCSS THAN 1 NO ~ CRG ~



APPENDIX VI-la (Continued)

ABLblOALCE ALD PERCENT CCPPGSIT ION GF BFNTHGS

AT FITZ - 30 FT STATICN

AFR JUN AUG OCT SAMPLE rEAL
NC ~ PER PER NC ~ PER PER NO ~ PER PER NO ~ PER PER NC ~ PER PER

sa. rETER CENT SC. rETER CENT SO. HETER CENT SC. HETER CENT SC. PETER CENT

CN ICARIA
hYCRCZOA

ATHECATA
CLAY'ICAE

CQRCYLGPhORA
C ~ LACUSTRIS

RMYftCHCCOELA
PLATYt',ELMINTHES

TURBELLARIA
TR ICLACIDA

PLANAR I IOAE
ASCH"LHli'tTHES

NEHATCCA
ENGPL ICA

ALAIH ICAE'LAlr>US
DCRYLAIH IGA

CUR YLAIH ICAE
CCRYLAIMLS

rGLLUSCA
GASTRGPGDA

M=SGGASTROPQDA
VALVATIGAE

VALVATA
V.PERDEPRESSA

BUL I H I
CAL'rtt

I COCA
A ~ L lrLGSA

PLEURGCFR IGAE
GCN IQL'AS IS

G ~ L IVESCENS
BIVALVIA

HETERCCCNT ICA
StiHAER I ICAE

I' S I C IUM
SPI-Ai.k IUH

At<NEL I QA
PGLYCMAF.TA

S>BELL ICA
SABELL ICAE

t4ANAYUNK I A

H.SPECICSA
OL IGOChAETA

3
1C

78

1 ~ 0

0 ~ 0

1 0

0 ~ 0

I ~ A
4 ~ 9

2 0 ~ 2

Oep

Ooh

Pe9

pop

0 ~ 2

0 ~ 0

0 ~ 7

Oop

1 ~ 2

0 ~ 0

0 ~ 4

0 ~ 0

0 ~ Ii

0 ~ 0

0 ~ 9

17

38

AC

0 '

1 ~ 5

0 ~ C

0.5

0 ~ C

I ~ 5

0 i;

0 ~ C

9 '

0 ~ C

0 ~ 5
0 ~ C

poh
po2

0 ~ 0

Oo2

0 ~ 4

5 1 ~ 1

2 Oah ~

0 ~ 2

13
3

2 ~ 7
0 '

1 0 '
47 9 '



APPENDIX V (Continued)

ABUNDAhCE AhG PERCENT C . 'SITICh CF BENTHCS

AT FITL — 30 FT STATION

I CCN I INUEO I AFk
NC PER
SQ HETER

JUN AUG
PER NC PER 'tR NO PER
CEhT SC HETER CrNT SQ ~ HETER

OCT SAHPLE I'EAN
PER NO ~ PER PER NC PER PER
CENT SOD HETER CENT SC ~ HETER CENT

TUB I F I C IOAE
L IHNOCR I LUS

L.MCFFHE I STER I
PELCSCULEX

P~FREYI
PGTAHOTI..R I X

P ~ HI;LCAVIENSIS
P VEJCUVSKYI

NA IC IAL
PARANAIS

P ~ S IHPL"X
P IGUET IELLA

P II ICb IGANENS IS
AR THRCPCI.A

ARChNIDA
ACARI

hYGROBA'IICAE
hYGiIGBATES

I'. SP 1

UN ICN ICGL I GAE ~

Uh' GN I COLA

ESP 1

PICNICAE
FCREL IA
P ICilA

INSECTA
TRICMOPTERA

LEPTGCERICAE
ARTI'R IPSCDES

CIPTtRA
T ENC I P EI' DAE

GAL(IPSEC TRA
Ch I ilChCHUS
CR YP IOCH IRGNOHUS
PARACLAUCPELHA
PCLYPtC ILUH
PQTTI ASTIA

CR4STACEA
AMPI IPUCA

GAPPARICAE
GAHHARUS

C FASC IATUS
I-AIISTCR I I CAE

PChI CPU<E IA
P ~ AF F IN I S

72

15

14 3 ~ 4

35 '
1 ~ 9

ll
8

I ~ 7

1 3
1 ~ 0

21
3

1 ~ 0

0 '

"0.0 0 0 ' 0 ~ G

Oo9 0 ' 0 '

0 ~ 0

7 '

0 '
0 AC

10

48
2

2
0
3
3
2

51
2

10

I ~ 3

5 '
0+3

os 0

0 '
0 ~ 0
0.4
0 ~ 3
0 '
6~2
0 '
I ~ 3

0 '

0

2

0 '

0 '

0 '
0 '

0 '

0 0 ~ 0
2 . 0 '

19 "4 ~ 7

2 '
0 AC

13
1

1

1

1

1

21
1

3
3

1 5 104 49 ' 193

5.4 244 29;8 0 ~ 6 '81 19 ~ 8 85

12 ' 464 94 ' 202

0 ~ 8

0 ~ 3

0 ~ 8

4 ~ 3
0 6

Oo2

0+2

0 ~ 6

0 '
2 '
0 '

0+2

0 '
0 '
0 ~ 2
4 ~ 4
0 '
0 '
0 '

k

39 ~ 6

17 5



APPENDIX VI-la (Continued)

(CCNT INUEO)

OSTRACOCA

ABUNOANCE AKO PFRCENT CCHPCSITICN CF 8ENTMOS

AT FITZ - 30 FT STATICN

AFR JUN AUG
hC ~ PER PER NC ~ PER PFR NO PER
SQ. HETER CEt T Sc. PETER CENT

-
SQ. HETER

16% 20 ~ 0

OCT SAHPLE PEAN
PER NO ~ PER PER NC ~ PER PER
CCNT SQ HETER CENT SQ HETER CENT

0 ~ 0 2 0 ' 42 8 '
TOTALS 2CQ 820 491 408 487

'lOTE ~ ~+ LESS THAN 0 1 PER CENT ~++~ LESS THAN 1 NO ~ CRG ~



AppENDIX (Continued)

A8LhcahCE at C PERCEhT C QSITICN CF BENTHOS

AT hYPh - 40 FT STATICh

AFR JUN AUG OCT SattPLE PEAN
NC PER PER RGB PER PER NO.PER PER NO ~ PER PER 'C~PER PER
SC t'ETER CEhT SC PETER CENT SC HETER CENT SQ NETCR CENT Sg RETER CENT

Ch IDAKIA
HYCRCZOA

alt-.Ecala
CLAYlcaE

CORCYLOPHORA
C.LaCUSTRIS

HYCR ICAE
HYCRA
h, ARER ICANA

PLATYHELiMINTHES
TURUELLARIA

Tk ICLACII;a
PLAhaR I ICAE

ASCHELHIt;TrES
NENATDCA

EhOPL I CA
ALAIKICah

new IPUS
CCRYLA IMIDA

CORYLAIHICAE .
CORYLAIttus

t'OLLUSCA
GASTRCPQCA

HESCGASTRDPDDA
VALVAT IDAE

VALVATA
VS PEtt(;EPRESSA
V Tk ICAR INATa

— V P INC INAL IS
BUL IilI CAE

AYN I COLA
A ~ L I I'NOSA
A ~ LUSTR ICA

PLEUI'.CCER IDAE
CONIC8asrs

G ~ L I VESCENS
BASOi"8 a TOPI URA

P I-Y S 1 C A E

Pt.YSA
P ~ INTLGRA

PLatiCRB IDAE
GYRAULUS

G ~ PARVUS
hEL ISOLA

0 '

7 13 '

0 0 '

0 ~ 8

Oo4

0 ~ 0

0 '

0 o'4

0 ~ 0

1 8

0 '

1 ~ 2

0 '

50 5 '

OoC

27
4

2 '
0 '

10 1 C

0 '
Oo3

0 ~ 8

2 0 '
3 0 '
2 0 '

72 7

13

1

1
1

18

0 '

Oo5

0+4

3 '

0 '

Oo2

0 '
0 '
0 '

1

1 ~ 6
0 '

0 '

0 '
0 '

0 ~ 4
0 '



AppENDIX VI-la (Continued)

ABUNCAhCE AhO PERCLNT CCYPCSITICN CF BLNTHCS

AT hHPh - 40 FT STATICN

ICCNTINUEC) AFR
NC ~ PER PER
SQ ~ HETER CEhT

JUN AUG

NC PER PER NO ~ PER
SC. YETER CENT SQ. HETER

OCT SAHPLE YEAh
PER NO ~ PER PER 'C ~ PER PER

CENT SQ ~ HETER CENT SCa HETER CENT

H ~ ANCEPS
ANCYLICAE

FERR ISSIA
F~.TAROA

BIVALVIA
HLTER~CONT I CA
'PI.AER I IOAE

P IS ICIUH
SPI AERIUH

AhNEL ICA,
POLYCHAETA

SABFLL I CA
SABELL ICAE

, YANAYUNKIA*

HE SPcCICSA
OL I GOCI. A E TA

PLES IOPCRA
I Uf. II-'CIOAE

AULOCR ILUS
A.Y ICUET I

PCTAYOTHRIX
.P ~ VEJCOVSKYI

NA IC IAE
VEJCGVSKYELLA

V ~ INTERHEOIA
ARTHaCPCCA

ARCI.N I CA
ACARI

I.YGKUBATI CAE
I'YGHCBATES

H ~ SP I
I.. ~ SP 3

Uh IL'N I CI3L IOAE
Uh ION ICOLA

UoSP 1

U ~ bP
P I CiV I CAB

FOREL IA
LEBERTIICAE

LEBFRT IA
INSEC I'A

C I PTcgA
IFNC I P EC I CAEt CALUPSECTRA

Ch IRONGMLS

17

0+0

I ~ 3
0 ~ 0

0 ~ 4

Uo6

0 ~ 0 0 0 '

48
31.5

9 8

10 2 ~ 0

5 '
0.0

7

0
16

I ~ 5

0 '
3 '
3 '

261 53 '

0 0 '

i+8

2 1 ~ 2

2
37

1 ~ 2
2lo9

10

2
2
0

3
2

6 '
1 ~ I
I ~ 2
0 ~ C

2 ~ ii
i+8
I ~ 2

2 1 ~ 2

0 0 0 0

8 0%9

0 ~ 0

2

0 '
0 AC

0 '
0 '
0 '

AC

76
229

7 ~ 8
23 '

0 '

-0 ~ 3

0 ~ C

Oe3

2 '02
0 O.C

2 0 ~ 4

0~3

0 '
0 '

3
.1

Oo7
0 ~ 2

0 '
Oi2

0 '

0 ~ 3

3 0 ~ 7
1 0 ~ 2

68

iI
1

5

15 '
0+9
0 ~ 3

"

1 Oe2 ~

1 0 '
" 40 9 '

62 i%a 2



0 AT hYPh - 40 STAT ICN

APPENDIX VI-la (Continued)

ABUNCAhCE AhO PERCENT S IT ICN L'F BL'NTHQS

ICCNTINUEC) APR
hC PER
SC ~ PETER

JUN
PER NC ~ PER
CEhT SC ~ PETER

AUG
PER NO ~ PER
CENT SCe HETER

OCT
PER NOD PER
CENT SQ ~ HETER

SAHPLE YEAN
PER NO ~ PER PER
CENT SC ~ HETER CENT

CRICCTupus
PARACLAOGPELHA
PRCCLACIuS
PCTIFAST IA
RFEUTANYTARSUS
PARATENOIPES

CRUSTACEA
ISUPQCA
ASELL ICAC

ASELLUS
AYYHIPUCA

GAYHAR ICAE
GAYYARUS

G ~ FASC IATUS
l.AUS I UR I I CAE

PCNTOPOREIA
PE AFFINIS

MYS ICACEA
YiY5 I UAE

HYS IS
Y ~ UCULATA RELICTA

CLCCVUCA
ASTACICAE

CAY.;? ARUS
C o:>ARTONI

OSTRAr:CCA
BRYOLOA

7 '

3 '

0 '

7 13 ~ 0

0 0

3o7
14 ~ 8

2
2

2

0 '
0

0 ~ 4

0 ~ 0

18 3 ~ 7

2 0 ~ 4

71 14 '
16 3 ~ 3

2

2

0

2
0

1 ~ 2

0 '
I ~ 2
0 ' 0 ~ C

I ~ 2
0 ~ C

0 '

54
7

32 ' 221 22 '
4 '

22 13 ' 228 23 '

0 ~ 2
0 ~ 3
0 ~ 2
0 2
0 ~ 2
0 '

0 ~ 2

69 15 ~ 8

0 ~ 3

0 '

1 0 '
89 20 '

6 I ~ 4

TOTALS 491 169 971

NiJT ~ ~+ LESS THAN 0 ~ I PER CENT ~ q ++ LESS THAN 1 NC ~ ORG ~



5')? A

APPENDIX VI-la (Continued)

ABLNGANCE ANC PLRCENT CCMPCSITICN CF BENTHCS

AT hHPP - 40 FT STAT ICti

AFR JUN AUG OCT SAMPLE PEAN

NC ~ PER PEM NC ~ PER PLR NO ~ PER PER NO ~ PER PER NO ~ PER PER

SQ PETER CEhT SC HETER CENT SQ HETER CENT SQ HETER CENT SC HETER CENT

CN IOAR IA
HYCROLOA

AThECATA
CLAVICAE

CCRf'YLGPI;ORA
C ~ LACUSTRIS

hYCR IGAF
HYCvA

h e AttER I CANA
RhYNChUCOELA
PLATYt ELl>INThES

TURBELLARIA
TR ICLAC IOA

PLANAR I'IOAE
ASCHELY IN II'ES

NEt'ATC,CA
GGR YLA IH IOA

CGRYL A IM ICAE
I:ORYLAIHUS

HGLLUSCA
GASTRCPOOA

HESOGASTkOPOOA
VALVATICAE

VALVATA
V ~ t'ERCt:PRESSA

BUL IH ICAE
AYh!COLA

A ~ L IHhOSA
PLEURGCEk IGAE

GCNIOBAS IS
G+ L IVESCENS

BASCFHATGPt ORA
Pt;YS It'AE

Vt'YSA
P ~ INTEGRA

PLAh,URB It'AE
GYRALLUS

G I'ARVUS
I..EL I SOMA

l-.ANCEPS
ANCYLI CA"

F 8Rit I SS I A

8l VALVIA
t:F T EKUCCW f I OA

13 8

0 0 '

2 '

2 0 '
0 OaO

0+0

0 '
0 '

20
2

6 '
0 '

9 ~ 9

22
li3
7 '

0 '
2 '
I ~ 0
0 AC

0 ' 30

0 AC

2 ~ Ii

0 ~ Ii
0 ~ 2

0 '

OeC

0 ~ I
0 ~ 0

AC

1 ~ 9

0 '
0 '

1 ~ 0

0 '

0 ~ 1

Oo6
0 '
0 ~ 1
0 ~ 7.

1 0

G ~ 2
0 '

0 1

0 '
0 ~ 1



I CONT INUEO)

APPENDIX (Continued)

ABUNCAhCE AhC PERCENT C SITICN CF BLNTHOS

AT hPPP — 40 F I STAT ICh

AFR JUN AUG OCT SAHPLE PEAN
NC ~ PER PER NC ~ PER PER NO PER PER NO ~ PER PER 'C ~ PER PER
S(i I ETER CEhT SC PETER CENT SQ HETER CENT SC HETER CENT SQ HETER CENT

SPI'A' IIOAE
HUSCUL IUP
P IS IC IUH
SPI AERIUH

ANNEL I CA
PVLYCHAETA

SABELL I CA
SABCLL ICAE

HAhiAYUNKIA
P. ~ SPEC IGSA

CL IGCCI-.AETA
PL ES IOPOR A

TUL'F IC IOAE
L IP'.HOCk I LUS

L ~ I..UFFHE I STERI
PCTAHCThRIX

P.VE JI.OVSKY I
ARTHRCPUCA

ARCI NICA
AGAR I

L II'IIES I IOAE
L IHNES IA

HYGRCBAT ICAE
hYGkVBATES

I'~ SP 1

h SP 3-
Uh ICI'IIC'CL IGAE

UN ICN ICOLA
U SP 1

U SP,

P II;iNI CAE
FVREL IA

LEBCR T I IOAE
LEBL'RT IA

INSECTA
G IP TERA

TENC II'ECICAE
CALUPSECTRA
CIi IIII,'hVHU5
CRICCTUPUS
CICRVTEiiCIPES
PAR:iCLAGCPELHA
Pl-AEhOSPECTRA
PRCCLACILS
kIclITANYTARSUS

0 0

6 9

0 ~ 0

10 3
5 17 '

6 '
AC

6 '

000

42 7 ~ 3

0 '

19
22

0 ~ 0
3 ~ 3
3 '

0 '

369 63 '
J ~ 7

2
11

4

0

17

23

0
2

7

2
2
3

0~6
3 '
i+4

0 ~ 2

AC

Owl
0 '
0 1

0 '

0+7

171
0

8 ~ 3
0 ~ C

0 ~ I

0 ~ 1

5.7

0 ~ 3

0 1

0 ~ 1

0+0

017

0 ~ C

Oe2

2 ~ C

7 '
I ~ 4 19

0 ~ I
0+2

0 ~ I

0 9

2
2

99

0 ~ 3
0+2

13~2

0 ~ 9

0 ~ 0
0 '
I ~ 3
2 '

0 '
0 '
I ~ 0

~ AC
0 ~ I

0 ~ I

0 '

6
7
2
1

1

I
1

1

I

0~8
I ~ 0
0 '
CD 2
0 ~ 1
0 ~ 1
CD 1
CD 2
0 ~ 1

5 ' 141 6 ' 51 6 '
466 22 ' 118 15 '



APPENDIX VI-la (Continued)

ABLNOAhCE AhG PERCEhT CCYPOSITICN CF BENTHOS

AT hPPP — 40 FT. STAT ICN

I CCt/7 INUEG) AFR
fIC ~ PER
SC ~ PETER

PER
CEhT

JUN
NC ~ PER
SC PETER

AUG
PER NO ~ PER
CENT SQ HETER

OCT SAHPLE PEAN
PER NO PER PER 'O~PER PER
CENT SQ HETER CENT SQ HETER CENT

A Et<CCH IRCNOHUS
CRUSTACEA

ISOPOCA
ASELL ICAE

ASELLUS
AHPH IPOCA

GAPYAR ICAE
GAHPARUS

C.FASCIATUS
t.AUSTOR I ICAE

PCt TOPUXE IA
P ~ AFF ItIIS

OECCPOCA
USIRACGCA.

BRYOLOA

0 0

10 '
0 ~ 0

6 20 '

6 ' 76
36

0 ~ 5

13 ~ 2
6 '

0 ~ 1

0 0 ' 0 ~ C

0 '

10

2 0 '
72 23 '

7 2 3

27

8
53

I ~ 3

0 ~ 0
2 ~ 6-

7
1

40
24'

~ 0
0 ~ 1
5 '
302

3 ' 1052 51+i 267 35o4

'I

TOTALS 29 578 303 2058 753

t4uFE ~ + LESS THAN 0 ~ I PER CENT ~ yy LESS THAh 1 NC ~ GRG ~



APPENDIX (Continued)

ABLNOANCE ANC PERCFNT CCMPCSITICN CF BFNTHCS

AT hYPE' 40 FT STATICN

AFR
NC ~ PER FCR
SC ~ PETER CEhT

JUN AUG
KC ~ PER PER NO PER
SC ~ PETER CENT SC ~ HETER

OCT SAMPLE PEAh
PER NO ~ PER PER NC ~ PER PER
CENT SOD HETER CENT SOD PETER CENT

CNIOAR IA
HYCROZOA

ATI ECATA
CLAY ICAF

CCRGYLOPtORA
C ~ LACUSTR IS

I.YGR I CAE
hYC~A

I- ~ AMERICANA
khYhCHCCOELA
PLATYI ELY INTHES

IURBELLAR IA
TR ICLAL' CA

PLAhc I; I IOAE
ASCHELHINTHES

hEPATUCA
EhUPL I CA

ALA IK I CAB
ALAIHUS

CGRYLA IP IOA
LORYLAIY ICAE

CCRYLA IHLS
PCLLI,SCA

GASTR(.PGCA
HLSCCASTRCPOCA

VALVATICAE
VALVAT'A

V ~ PERCEPRESSA
BUL IH I CAE

AHNICCLA
A. It TEGRA
A ~ L IHNOSA
8 I I I-Yt I A T =N TACULATA

BASOPI ATQPI'.ORA
PhYS ICAE

PI.YSA
P INTEGRA

LYPhAE ICAE
LYP'IAEA

L ~ CATASCOP IUH
L ~ AUR I CULAR IA

PLAN(;RB IOAE
GYRAULUS

CivARVUS

0 '

0+2

0 ~ 0

0 ~ I 20

30 1 ' 315

0 ~ 0 0

117
2

6 7 189
0 1

285 16 ' 299

AC

0 ' Owl

0 ~ 1 0 ~ I

.OoO OoO

0 '
0 '

Oil

0+4 Owl 12 0 ' Oo2

5 ' 124

0 ' 0

4 '
0 ~ 0

1 ~ 1 126

0 AC

3 ~ 7

3 ~ 3
16

293
0 ' 14
9 ' 317

0 ' 8
9mB 229

1

-0 ~ 2
6 ~ 7

0 ' 0.1

33 0 ~ I
0 ~ I

0 ~ 2

0 ~ 1

100 3 ' 25 Oi7
5 ' 861 28 ' 425 13 'I 468'3 '.



bCZA

APPENDIX VI-la (Continued)

I CCN I I NUEC )

ABuhCAhCE AhO PERCENT CGI'POS IT ICN CF BENTHCS

AT hHPE - 40 FT STATICh

AFR JUN AUG OCT SAHPLE PEAN

NC ~ PER PER NC ~ PER PCR NO ~ PER PER NO ~ PER PER NC ~ PER PER

SC ~ PETER CENT SCa PETER CENT SOD HETER CENT SC ~ METER CENT SC ~ HETER CENT

HEL I SOHA
heANCEPS
I- ~ TR IVOLV I 5

BIVALVIA
VETERUCCNTIOA

SVHAER I ICAE
MUSCUL IUM
PISICIUM
SPhAERIUM

ANNEL I CA
POLYCI.AETA

SAUELLI CA
SAB EL L IUAE
, H ANAYUNKI A

P SPEC ICSA
CL IGGChAETA

VLES ICPORA
rue I F I C IOAE

L I MNUCR ILUS
L HOFFME ISTERI

PELUSCGLEX
P ~ I REYI
PE I-ERGX

TUB IFEX
T ~ TUB II'EX

VCTAPOTHRIX
P ~ MGLCAVIENS IS
P VEJCOVSKYI

hA ICIAE
hAIS

N BARBATA
h PSEUCOBTUSA

PARANAIS
S IMPLEX

PA~ALAIS L IHORALI S

P ICUETIFLLA
P MIChIGANLNSIS

STYL ARIA
S.FOSSuLARIS

ARTHRUPCCA
ARCHN I CA

ACARI
L IYNES I IDAEt L IHNES IA
VYGMUBATICAE

166
190

485

1CB
35

14ll
3ll

0 ~ 0 0 ~ 0

6 ~ 5
3+7

OoO

27 ~ 7
11 0 '

621, 1,1.1

0 '

0 '
6 ~ 2
2.0

54
6

113

OUI

loO
O ~ I

2 0
II.7

0 '
0 '
0 '
0 '
0 '

D ~ I

9 ' 364
10 ' 210

54
616

59

0

27

43

0 '
0 ~ I
0 AC

I ~ 7
20 F 1

2 '
Oo0

748
310

23 ~ 2
9 '
0 AC

0 '
0 AC

7.8

0 ~ 2'

~ 4

0 ~ I

0 0 ~ C

2 0 ~ I

0 ' 11
0~2 0

0 ' 252

14
474
192

0 '
13 F 9

5 '

7
278

70 ~

14
2

0 '
8 ~ 1

2 ~ 0

Oi I

0 '
0 ~ 1

55
22

i+6
0 ~ 7

1

3

0 ~ 1
0 ~ 1

0 ~ 1

0 ~ 1

11. 0 ~ 3



APPENDIX VI- (Cont inued)

{CCNTIKUEC)

ABI.NCANCE AKC PERCtNT C ITICN CF BENTHCS

AT KHPE — 40 FT STAT ICN

AFR JUN AUG OCT SAHPLE PEAN
NC ~ PER PER NC ~ PER PER NO ~ PER PER NC ~ PER PER 'C ~ PER PER
SOD PETER CENT SC ~ HETER CENT SOD HETER CENT SQ HETER CENT SOD HETER CENT

hYGII08ATES
I. ~ SP 1

UN I CN ICCL IOAE
UK II'NICULA,,

U ~ SP 'l. ~

P ICN I CAE
FOREL IA

LEBERT I IDAE
LEBCRTIA

INSECTA
TR IChOI'TERA

LEPTCCEk ICAE
GECET IS
ARTiiclPSCCES

C IP TERA
TEND I PEG I CAE

CALUP SECTRA
il IkCNGHI.S
CR ICCTOPLS
CITY@ TOCH IRONOHUS
CEH I CRYP TOCH IRONOHUS
HETEkOTR I SSOCLADIUS
PARACLAOOPELHA
PCLYPECILUH
PRCCLACI4S
P 5 EUCGCh IRCNOHUS
PCTTHASI'IA
ST IC TOCH IRNOHUS
TR ISSOCLAOIUS

CRUSTACEA
ISOPODA
ASELL I CAE

ASELLUS
AHP I' P C CA

CAHHAR ICAE
GAHI'ARUS

C ~ FASCIATUS
I.AUSTORIICAE

PCNTCPOREIA
P ~ AFF IN IS

USTRACCCA
BRYOZOA

C

lc

57
2

7

133
43

0o I IoO 46 i+4

0 '
0 '

0 ~ 2
3 3
0 1

0 '

0 '
0 '
0 ~ I

0 '
0 ~ 1
0>0

2
2
0

44
18

29

42ll
3

Owl

0 ~ 1

OoO

0 '
0 ~ 8
0 ~ 3

0 ~ 6

0 ~ 7
0 ~ 2

0 ~ 0

3

0ll
23

3

25

0 '

0 '
Owl

0 ~ 0
0 ~ 4
0 ~ 7
Owl

0 8

0 '
Ool

0 '

0 '

12

10
2

32
3

0 1

0 AC

0 '
0

AC'+5

Oo4

loC
Gol

0 AC

0 2 12 0 ' 126 4e I 541 16 ~ 7

,6 ~ 4
5o2

7 ' 601 10.6 506 16 ' 208
2 ' 2590 '6+0 61 2 ' 167

2 Owl

21 0 6

Owl

1

16
1G

1

1

40
1

-2
13

3
5
1

10
1

1

0 ~ 2

0 '
0 '

i+2

Owl
0 '
0 1

'

'
0 '
0 ~ 1

171 5 ~ 0

362 10 '
715 20 '

1

TOTALS 1754 5634 3063 3236 343C

NUTE ~ ~ 4'ESS THAN 0 1 PER- CENT ~ '+<'ESS THAN 1 NO ~ CRG.



B~ A

NIAGARA YCHAHK POIIER CCRPORAT ION

ABUNDANCE AND PERCEN'I CCYPGSIT ION GF BENTHCS

AT FITZ - EIO FT, STAT ICN

AFR JUN AUG
— NC ~ PER PER NOD PER PER NO ~ PER

SC IiETER CENT SC HETER CENT SQ HETER

OCT SAHPLE YEAh
PER NO ~ PER PER 'OD PER PER
CENT SQ HETER CENT SOD HETER CENT

CllICARIA
HYCROZOA "

A'II.ECATA
CLAYICAE

CGRCYLCPI GRA
C LACUSTRIS

I YCR ICAE
HYCRA

H ~ AHER ICANA
PLATYHELHINTI:ES

TUKBELLARIA
TRICLACICA

PLANAR I IUAE
ASCHELY INTHES

NEHATGCA
ENOPL IUA

ALAIY ICAE
ALAIHUS

CORYLA IH ICA
CGrt YLA IH ICAE

CCcc YLAIYUS
YGLLUSCA-

GASIRCI'CCA
HESGGASTROI'GCA

VALVATICAE
VALVATA

V ~ YERCEPRESSA
V TR ICAR INATA

BUL II'I I CAE
AYNICCLA

A ~ L IHNUSA
A ~ Lt'STRIGA

BASCYYATCPI.ORA
PHYS ICAE

PI YSA
P ~ INTEGRA

LYYhAEIOAE
LYHNAEA

L CATASCOP IUH
PLAKURBICAE

GYRAULUS
G ~ PARVUS

8IVALVIA

0 0 '

2 0 ' 28

0 3

0 0

10

0 ~ 3 30

0 ' 381

0 ' 0

15

0 ' 15
2

0 ~ 0

0

2 2 120

0 '

0+3

0 ~ 2

OoO

0 '

0 ~ 3

U ~ 0

I ~ 3

0 ~ 2

0 ~ I

77

6
88

0

0 '

6 '
0 '

0 '
F 1

3 ~ 3

0 '

0 '

0+0

0 ~ C

0 '

0 '
0 ~ 0

2 0 ~ 2
73 5i5

2 0 '
2

7%
1

16
2

1 ~ 2
0 '

CD 2
0 AC

0 ~ 1 116

O.C

0 '

0 ~ 1

0 '

3 '

0 ~ 1

A %

0 ~ 7

0 ~ 1



APPENDIX (Continued)

I CCi% T IN UE C I

ABUNOAhCE AhC PERCihT C 5 IT ICN CF BENTHOS

AT'ITl — 40 FT STATICh

AFR JUN AUG
NC ~ PER PER NCoPER PER NO ~ PER
SC METER CChT SC PETER CENT SQ METER

OCT SAMPLE PEAN
PER NC ~ PER PER NC ~ PER PER
CENT SQ ~ HETER CENT SC ~ HETER CENT

5 PI AER I IOAE
P 15 I 0 IL'H
SP I.AER IUH

ANhEL ICA
POLYCHAETA
„SABELLI GA-

SABELL ICAE
HANAYUNxIA

H .SPECICSA
GL IGGCHAETA

PLUS IOPGRA
TUB IF IC IGAE

AULGCR ILI'5
A PIQUETI

L IHNOGR I LUS
L ~ I OFFtIE I STER I

PELOSCGLEX
P ~ FREYI

PCTAHOTI!R IX
P ~ HGLCAVIENSIS
P ~ VEJCOVSKYI

NAIGIAE
NAIS

ARTHRGPGGA
ARCHN I L A

ACAR I
L IHNES I IOAE

L IVIIC 5 I A
I.YGRUBATI CAE

HYGROPATES
I. ~ SP 1

UK ICNICGL ICAE
UN ION ICOLA

ESP 1

P ICNICAE
FCR:L IA

INSECTA
TR I CI UP TERA

LEP TOCER ICAE
OECET IS

0IPTERA
T EN C IP EC I CAE.

CALGPSiCTRA
CHIF<CNGt!LS
CIIY P TOCK I ROttOHUS

12ll

472

61
1C

1 ~ 7
1 6

68 '

0 ~ 4

0 '

8 ~ 8
1 ~ 5

0 0

3 ~ 7.

26 0 '

0 '

11
985

Oo2
11 ~ 0

22

0 ~ 1

-0 ~ 2

Uo7

140
16

1 ~ 5
0 ~ 2

0 ~ 0

3
22 0 ~ 3

6
0

30
28

59

0 ~ 1

0 ~ 0
0 '
0 ~ 3

V ~ 7

8 0 ~ 1

25 0 '

56
10

317

20

74ll

2

0

3'

8 AC

0 '

0 '
25'o 8.

0 '
263-

0 ~ 2

20 '

lo7

6 ~ 0
0 ' 0 '

0 ~ 1

0 '
0 '

0 AC

0 ' 2 . 0 ~ 2

0 ~ 2

0 '

0 AC

0 ~ 3
0 '
0 '

3
0
2

29

0 AC

0 ~ 2
0 ~ C

0 ~ 1

2 ~ 2

CI ~ 6 105
08 10

50
8

3
368

1%5

69
9

-1
7

1

'2

8
8
1

31

1 ~ 7
Go2

0 ~ 1

12o 1

4 ~ 8

C ~ 1

0 '
0 '
2 ~ 3
0 ~ 3

0 ~ 1

0 '

0 1

Oo3

0 1

0 '
0 '
0 ~ 1

1 ~ 0



APPENDIX VI-la (Continued)

ABUNOAhCE ANO PERCENT CGYPCSITICN GF BCNTHGS

AT FITZ — 40 FT STAT ICN

ICC ITINUEC) APR
h'GAPER PER
SQ METER CENT

JUN
NC ~ PER
SC ~ METER

PER
CENT

AUG
NO ~ PER
SQ METER

OCT
PER NOD PER
CENT SQ HETER

SAMPLE I'EAh
PER NO ~ PER PCR
CENT SQ METER CENT

CEM I CRYP TOCHIRONCMUS
PARACLAOCPELMA
PARACHIRCh'OMLS
PHAL'NOSPECTRA
PCLYPEOILUM
PCTTHAST IA

CRUSTACEA-
APPI IPOCA

GAY<".AR ICAE
GAYMARUS

C.FASCIATUS
I.AUSTCRIICAE

PGNTOPCREIA
P ~ AFF INIS

OSTRACOCA
BRYOZOA

0 3

Oi5

0 0

6
2
2

43

0 ~ I
0 '

0+0 0

0 '

0 ~ 8

0 ~ 0

27 2 '
0 ~ C

1 ~

2 . 0 ~ 1

1
1

14 05
8 0 ~ 3

0 4 589 - 6 ' 136 Ilail 500 38 F 1 307 10 F 1

7 ' 296 9 ~ 3 199 16 ' 237 18 ~ 1 196 ' '
0.6 5913 66.4 127 10.3 22 1.7. 1517 49.9

14. 0 ~ 2 2 0 ' 0 ~ l
TOTALS 691 8900 1229 1311 3042

4 4
I<C<TE ~ 4'ESS THAN 0 1 PER CENT ~ '~+'ESS THAN 1 NO ~ GRG



APPENDIX (Continued)

ABUNOAhCE AhO PFRCLhT CCtiPCSITICN CF BENTHOS

AT hYPb - 60 FT STATICN

AFR JUN AUG OCT
NC ~ PER PER hC ~ PER . PER NO ~ PER PER NO ~ PER PER
SOD PETER CEhT SC ~ PETER CENT SC ~ HETER CENT SC ~ HETER CENT

SAHPLE HEAh
NC ~ PER PER
SC ~ HETER CENT

CN IOARIA:
HYCROIOA

ATf ECATA
HYGR ICAE

HYCRA
I ~ ABER ICANA

PLATYhELHINTHES
TURBELLARIA

TR ICLAOICA
PLANAR I IOAE

ASCHELY,INfhES
NEPA TCl.'A

ENOPLICA
ALAIH ICAE

ALAI BUS
GORY LA IHIOA

CCRYLAIHICAE
CCRYLA IHUS

HOLLUSCA
GASTRCPOCA

HESCGASTRCPOOA
VALVATICAE

VALVATA
VS PERC"PRESSA
V ~ SINCERA
V.rRICARINATA
V ~ P INC INALIS

BUL IHI CAB
AYNICOLA

A ~ L IHNOSA
BASCHPATCPFORA
'HYS ICAE

Fi YSA
P ~ IN TEGRA

PLANLRB IOAE
HEL I SOHA

8IVALVIA
NET ERCOOh T IOA

SPf AERI IO»E
PISICIUH
SPhAERIUH

ANNEL ICA
CL IGCChAETA

PLES ICrnRA

35

0 '

0 '

0 0

2+7

62

23 0 '
0 '

0 ~ 3

23 U ~ 2

0 ~ 0

0 ~ 1

0 ~ 0

293 2 ~ 6
2

3110 27 '

10

0

3
14

4
2
0

31
10

0

0 '

0 '

1 ~ 2 0 ~ 1 0 '

8 Oe2

0 ~ 0

0 1

I~ 0 3
10 0 '

0 ~ I
CD I

3

1
1
1

Oo 1-

0 ~ 1

1 ~ 3 0 ~ I 0 ~ 1

0 '
1 ~ 7
0 '
0 '
0 ~ 0 0+C

1
F 1

1 4
1

44

3 ' 1017 15 ' 335 6 '
1 ' 8 CD I 14 0 '
0 ~ C 0 AC 977 19 '



APPENDIX VI-la (Continued)
I

AeuhlOAh'CE AhQ PERCFhT CCVPGS IT ICN CF BENTHOS

AT hHPh - 60 FT STAT ICN

(CCNT lhuEC) AFR
NC PEK
SC. HETER

JUN
PER h C ~ PER
CEhT Sca VETER

AUG
PER NQ ~ PER
CENT SC ~ METER

OCT
PER NOoPER
CENT SC ~ HETER

SAHPLE HEAh
PER 'O+PER PER
CENT SC. I ETER CENT

TUB IF IC IOaE
AULUOR ILI:S

A AMERICANUS
A.rLURISETA
A.r tcuET I

L IH"lOOK t LUS
L ~ HOFFME I STER I
L ~ CLAPAREOIANUS
L PROFUNG ICQLA
L.~ SP IRAL IS .

PELGSCGLEX
P ~ HULTISETOSUS
P ViuLT ISETOSUS LOiNG IDENT

Tue IF EX
I TUB IF EX

PQThHGTHRIX
P.HQLOAVIENS IS
P 'VEJCOVSKYI

NAII IAE
CHAETQGASTER .

C C IAPHANUS
STYLARIA

S ~ LACUSTRIS
ARTHROPCCA

ARCI.N I CA
ACARI

L IHNES I IDAE
L IHNES Ia

HYGRQBATICAE
I;YGRUBaTEs

H SP 1

I SP 2
I. ~ SP 3
I. ~ SP

UN ICN ICGL IOAE
NEI,'V AN IA
UNION ICOLA

U ~ SP 1

U SP
KCEiN IK IA

P ICNtCAE
FQREL IA

LEBERTIIOAE
LEB"RTIA

INSECTa

92
6

167
70

7 '
0 '
0 '

818

11

183

0 ~ 0 Q

0 '

2
24

0

13 ~ 1 549.
5 5 . 538

0 ~ 4

7 ~ 3

0 ~ I

0 ~ I

I ~ 7

4+9
4+8

0 '

0 ~ 2

0 ~ 1

76

20
10

28

32

2
49

6

2

57

9 ' 2453

2 '
1 '

li
38

3 '
38

614

0+4

3 '

0 '

0 '
5 '

0 '

Oo7

0 '
6.8

0 '

6
3

0 ~ 2 11
0 ' 199
0 '
0 ~ 7

37 F 6

0 ~ 2
3 C

0+2
Oob

F 6
9 '

O.C

0 ~ 1

Owl
Oal

632

3
,61

1

229
2,
3
2

11
12

189
313

12 ~ 7

0 1

1 ~ 2
0 ~ 1

4 '
0 ~ I

0 '
0+3

0 '
3 '
6 '

0 '

0
1 0 ~ 1

=1 4

16 0 ~ 3

2 0 ~ 1
19 0 '

1

1

1 4

1 0 ~ 1



APPENDIX VI- (Continued)

AULNCAhCE ALC PERCENT ITICN CF BLNTHLS

AT hYPh - 60 FT STATICN

I CCttT ItiUEC l AFR JUN
hC ~ PER PER hC PER
SQ. HETCR CEnT SC. HETER

PER
CENT

AUG
NO PER
SCe HETER

PER
CENT

OCT
NO ~ PER
SQ HETER

SAHPLE YEAh
PER NC ~ PER PER
CENT SC ~ HETER CENT

TR ICl'Ol'TERA
LEPTOCEKICAE

ARTI.R IPSCOES
0 IPT ERA

T fhO IPEC ICAE
CALOPSECTRA
Cl'IRCNOHUS
CRYPTGCllIRONOHUS
l.ETEROTR ISSOCLAOI US
r. IcRUTENl'pEs
PARACLAUCPELHA
PARAChIRCNCHUS
PCLYPEC ILUH
PRCCLAGILS
poTrrASTIA
TR ISSOCLAOIUS
XfhUCH IRCNOHUS
CRYI TOCLAOOPELMA

CRUST'ACEA
ISGPGOA

ASELL ICAE
ASELLUS

AHPI IPOCA
GArrAilIOAE

GAHI'lARUS
C ~ FASCIATUS

CRANGCNX
I AUSTORI ICAE

PCNTGVCREIA
P ~ AFF ItlI S

OfCCPOCA
OSTRACUCA

L'RYOLOA
ACANIHOCI.PHALCN

25

21

0 ~ 0

2 ~ 0

0 '
0 3

0
37

452
21

5

0 2

Oo0

0 '
2 ~ 7

1208

3646

2

1 ~ 6 78

OoO
0 ~ 3
4 ~ 1
0 ~ 2

0 ~ 1

0 ~ I

0+0

0 ~ 7

10 '
32~7

2
0
2

15

0 ~ 0

0+2
0 '
0 '
I ~ 8
0 '

0
3
2

331

2
2

88
0

0 '
Q ~ 3

0 '
0 '
0 ~ 0

10 '
0 ~ 0

2
28

2

2
191

18

0 ~ 3
22 '

2 '

92

1415

95 11 ~ 4 194
6 0 '

0 AC

0 ~ I

5 '

0 '

0 AC

3 ~ C

I ~ 4

21 '

1

ll
117

95
1
1

1
2
1
1
9
1

1

1

2

22

97
2

327
1

1322
5

-1

0 '
2 ~ 3
1 9
0 ~ 1

0 ~ 1

0 '

0 ~ 1

0 '

2 '

6 '
26 '

CD 1

TOTALS 1275 11151 832 6519

t,ATE ~ 'y'ESS THAN 0 ~ 1 PER. CENT ~ see s LESS THAN 1 NO GRG ~



80? A

APPENDIX VI-la (Continued)

ABI NOANCE AhO PL'RCENT CCPPCS IT ICN CF BENTHCS

AT hHPP - 60 FT STAT ICN

AFR JUN AUG OCT SAHPLE PEAN

NC ~ PER PER hC PER PER NO ~ PER PER NO ~ PER PER NO ~ PER . PER

SQ PETER CEhT SC HETER CENT SQ ~ HETER CENT SQ'ETER CENT SC ~ HETER CEhT

Ch ICAR IA
hYCROZQA

ATYECATA
CLAY ICAE

CORCYLOPHORA
C ~ LACUSTRIS

kHYNCHGCGELA
VLATYIELY liIThES

TURBELLARIA
TR ICLACI CA

PL AhAR I I CAE
ASCHELY. I>'iThES

h;EY.ATCCA
CORYLR IHICA

C CRY L A IM I CAE
OCR Y LA IHUS

YOLLUSCA
GASTRCI'OOA

HESCGAST>IOPOOA
VALVATICAE

VALVATA
-V ~ VEROEPRESSA

8UL II' G A E

APN ICGLA
A ~ l>ITEGRA
A ~ L IH "CAUSA

A ~ LUSTR ICA
BASOYIIATOPI ORA

PhYS ICAE
PI..YSA

P ~ INTEGI(A
8IVAL VIA

EULAHELLIBRANCHIA
UN ICN I CAE

HETERUCCNTICA
SPI.ALR I IOAE

HUSCLL IUY
V IS IC IUH

ANNEL I CA
,OL IGOCHAETA

PLES IOPORA
TUB IF IC IOAE

AULUCR ILUS
~ EA ~ VICUETI

6 '

0 '

4 ~ 0

2ll
0

0 '

0 '

0 ~ 5
2 ~ 7
0 ~ 0

I ~ 0
Oo7

0 '

0 AC

Owl
0 ~ I

126 2 '
0 0 ~ 0

0 ~ I

0 '

Owl

0 ~ 1

57

877

18

0 AC

17 ~ 3

0 '

6 0 ~ 1
1>> 0 ~ 3

2 0 1
1 0 ~ 1

32 2 ~ 2

0 ~ 1

0 1

0 1
0 ~ 1
0 ~ 3

C 2
0 ~ 1

0 ~ 1

1

15
Owl
loO

219 1>l ~ 9

0



APPENDIX (Continued)

I CCNT INUEC)

ABLNCAhCE AhO PERCCNT C SITIOh CF BENTHOS

AT hMPP - 60 FT STATICN

AFR JUN AUG OCT SAMPLE YEAN
NC ~ PER PER NC ~ PER PER NO PER PER NO ~ PER PER NC ~ PER PER
SC YETER CEhT SC ~ YETEK CFNT SOD HETER CENT SC ~ HETER CENT SOD HETER CENT

L IY.:IOCR ILUS
L.ICFFHEISTERI
L PROFUhOICULA

PELOSCOLEX
P YULTI SETOSUS
P ~ NCLIISETOSUS LONGIOENT

PCTAMCTHRIX
P ~ VCJCOVSKYI

NAICIAE
STYLARIA

S.FOSSULAR IS
S ~ LACUSTR IS

ARTILRCPCCA
ARCI h ICA

ACARI
L IYNES I IOAE

L IYNESIA
VYGROBAT ICAE

I.YGROBATES
I..SP I
V ~ SP 3
I. ~ SP

UN ICh I COL I CAE
NEUMANIA
UN I04 I COLA

U SP .I
0+SP

P I CNILAE
FCRLL IA
P ICNA

LEBERT I ICAE
LEBFRTIA

INSECTA
TR ICHCI'TERA

LEPTQCERICAE
ARTVR IPSCCES

0IPT ERA
TENCIPECICAE

CALGPSECTRA
Cl.l&CNCHUS
CRVPTOCHIRCNOHUS
MICR CPScCTRA
PARACLAUCPELHA
PCLYPFC ILI M

VRCCLAOILS

0 ~ 0

0 ~ 0

2 4.0
15 30 '

0 '

0 ~ 0

36

2
0
6

73

0 ~ 0

F 1

13 '

VS 0

0 '
0 ~ 0
,2 ~ 3

27o9

0 ~ 7

0 '

38
10

30

34
2

40
6

1 9

319

9 '
2 '

0 ~ 0

7 ~ 3 62
31

3

0 ~ 0

0 '
8 '
0 '

10
3

0 '

0 '
O.e

12
11

00 - 0
0 ' 2
1 5 22
0 ~ 5 101
0 ~ 0 3

o.e
0 ~ I

0 ~ 2

6 '

0 '
0.1

1 ~ 2
0 ~ 6

0 ~ I

0 ~ 2

1 ~ 1

0 ~ C

0 ~ I
0 ~ 4
2oC
0 ~ I

0 ~ 2
0 '

lc
2

BC

10
3

26
12

~ 1

.3
2

31
1

1

3
25
26

1

1

1

0 ~ 7 .

0 1

0 ~ 2
Oo2

5+4

0+7
0 '

0 ~ 1

I ~ 8
Owe

Oo 1

0 '
0 '
2 '

0 ~ 1
0 ~ 1

0 '
1 ~ 7
I ~ 7
Oe 1
0 ~ 1

0 '
0 ~ 3



APPENDIX VI-la (Continued)

AGUhCAhCE AKG PERCENT CLI'PCS IT ICN CF 8I;NTHCS

AT hrpp - 60 FT STAT I Gh

( CCNT lhUEO ) AFR
h;C.PER
SQ ~ PETER

JUN
PER hC ~ PER
CEhT SC PETER

AUG
PER NC PER
CENT SCo METER

OCT SAMPLE I'EAh
PER NC ~ PER PER NO ~ PER PER
CENT SQ ~ METER CENT SQ ~ METER CENT

RI.EOTANYTARSUS
TR ISSOCLAOIUS

CRUSTACEA
ISGPCCA

ASELL ICAE
ASELLUS-

A Pt Ii'CCA
CAYMARIUAE

GAYMARUS
C ~ f ASCIATUS

HAUS IOR I ICAE
rChTGVO<EIA

P ~ AFF Ih I S

OSTRACOCA
LRYCZGA

6 '

0 '

12 24 '

9 180

0 ~ 7 1 0 ~ 1

1

0 0

0 7
0 ' 0 ~ C

0 ~ 1

30 7 ~ 3 616 12 ~ I 164 11 2

26 6 ' 7 0 ~ 5
118 45 ~ 1 175 42 ' 2644 52 ' 737 50 '

10 3 ' 8 1 ~ 9 5 0 ~ 3

TOTALS 5C 262 412 5079 1463

NOTED ' LESS THAN 0 1 PER CENT ~



CNICARIA
HYCROLOA

ATt.ECATA
CLAVICAE

CCROYLCPt.oRA
C ~ LACUSIRIS

t-YCR ICAE
I:Yt.RA

b ~ At t ER I CANA
PL ATYHELHINTttES

TUtiBELLARIa
TR I C LAC IOA

PLANAR I IOAE
AscttELY INTHES

-NEt'.ATCCA
EiXOPL I CA

ALAIt4 I CAE
ALAI tiUS

OORYLA IP I CA
CCRYLAIH I CAE

LCR YLA IHUS
kt-ABO IT IOA

Rt'ABO I T lOCA
BUTLERIUS

tlCLLUSCA
GAS IRCVOCA

HESCGASTROPOOA
VALVATICAL

vaLYATA
V.PERCEPRESSA

BUL IH I CAE
AYh I COLA

A ~ INTEGRA
A. L IHNosa

BasowHATopt;ORA
Pt YSICAE

PHYSA

PofNTEGRA'YtiNAE

ICAE
LYY'fAEA

L.CATASCGPIUH
PLANORB IOAE

t.-EL I SOHA
t-.ahCEVS

0 0 Ooo

0 ~ 1

0 2

0 ~ 0

0 ~ 1

0+0 Ooo

12 0 '
0.0

0 '

0 ~ 1 0 ~ 1 15 0 ~ 4 0 ~ 1 0 '

0 ~ 2 131, 2 ' 326 8 ~ I 38 0 ~ 8 124 3+0

0.0 0+0 0

0 ~ 2

0 ~ 0 0 ~ C

0 ~ 1

215 13 ' 536 Bi7
27 0 ' 7 0 1

578 14 ' 557 12 F 4 472

llew

6

62 4 ' 100 1 ~ 6
10
96

0 ~ 2 14
2 ' 175

0 ' 6
3 ' 108

0 '
2'o 6

0 2

8 .0 ~ 1

14 03

2
11

6
65

0 ~ I
0 '
0 '
i+6 AS

2
31

0 ~ 1
0 ~ 1

C ~ 8

APPENDIX U (Continued)

ABLNOANCE Aho PERCENT C SITICN OF BLNTHCS

AT hYPE — 60 FT STAT ICN

AFR JUN AUG OCT saHFLE scan
NC ~ PER PER NC ~ PER PER NO+PER PER NC ~ PER PER NO ~ PER PER
SOD tiETER CEhT SC HETER CENT SC HETER CENT SQ HETER CENT SQ HETER CEhT



APPENDIX VI-la (Continued)

ABUNOANCE ANO PERCENT CCHPQSITICN OF BENTHOS

AT hPPE - 60 FT STATIGN

I CCN I INUEC )

8 IVALVI A

I ETERI'CCNTIOA
SPI-AFR IICAE

HUSCUL IVY
P IS I C IUH
5 PI.A ER IUH

AVNEL I CA

PCLYCI'AcTA
SABELL I CA

S A 8L'LL I CAE
PAhAYUAKIA

H ~ SPEC IOSA
CL IGOCHAETA

PRGSOPORA
LUHIIRICLLICAE

STYLCCRILUS
5 t ER ING IAiVUS

PLES ICPORA
TUBIFICIGAE

L IH<IOCRI LOS

L itOFFHE I STrRI
L ~ PRCFUNC ICGLA

PELOSCIiLEX
P ~ FREYI
P ~ FEROX
P.HULTISETOSUS

POTANOTHRIX
P o!:OLCAVIENSIS
P.VEJrnVSKYI

NAICIAE
hAIS

N ~ PSL'UCOBTUSA
PARANA IS

PARANAIS LIHORALIS
AR THIIOPCLA

ARCl.h ICA
ACAR I

L IPNF.S I IOAE
L IHVES IA

tYCROBATICAE
I.YCRCPATES

I. ~ SP I
I-.SP 3

P IGNI CAE
FCREL IA

C 0.0 0 0 ~ 0

OCT SAHPLE VEAh
PER NOD PER PER HOPPER PER
CENT SQ ~ HETER CENT SQ ~ HETER CENT

0 ' 0 0 AC

143
241

9 '
15 '

46 0 ~ 8 41 lo0
293 ' ' '23 20 ' 747

76 i+3 51 li3 50
16+6

1 ~ I

22 0 '
502 12 '
105 2 '

0 ~ 0 0 Oio 0 0+C

198

29

16
12 ~ 7 245

1 9 240

0 '
4+0

3+9

39 0 '
15 0 '

86 2 '
235 5 '

24
0

108

416

0 ~ 6 2G
0 ~ C 115

1 ~ 4 16

2 ~ 4 116

9 ~ 2 . 163

0 ~ 5
2 ~ 8

0.4

2 '
4 '

1C Oi6 22 Oo4
3

6 0 ' Owl 10
1

0 '
'i

45
78

2 '
5 0

24
78

0 ~ I

0 ~ 4
1 ~ 2

13
16
11

0
0 '
0 '

2 AC

,17
63

0 ~ 1
0 1
0 ~ 1

0+4.
1 6

0.1

0 3

0-0

0 '
Oo0

Owl

0 ' 0 0 AC

0 ~ I 2 0 ~ 1

0 ' 16 ., 0 '' '

0 ~ 1

4
14

2

Owl
0 ~

1

11 0%3
I

'PR

JUN AUG
BC'ER PER NC ~ PER PER NO ~ PER
SQ PETER CENT SC PETER CENT SQ HETER



ICCNT INUEC)

LEBERT I ICAE
LEO.RTIA

IttSECTA
TR IChOPTERA"
LEPTCCERICAE

CECE T IS
0IPTERA

TENL'IYEC I CAE
CALQP SEC IRA
CI'RChOYLS
CR ICOTCPI,S
CRYI TOChlRONOMUS
CEMI CRYP TOChIRONOMUS
MET EIIO TR I SSUCLAO IUS
Y ICRCPSECTRA
MICRUTENC IPES
PARnCLAUCPELMA
PRCCLACII 5
PSEVCCCHIRCNOMUS
FCTTI-ASTIA
ST ICTCCI! IRNCMUS

CRUSTACEA
I SOPCI'A
ASELL I CAE

ASELLUS
AYPI IPGCA

GAYYhR ICAE
GAY!~nRUS

C F ASCIATUS
PALS ICR I ICAE

PCNTGPCREIA
P.AFF INIS

OSTRACGCA

0 ~ 1

2 0 ~ 2
14 0 '
14 0.9

3 0 2
3 0 1

3 0 '
3 0 '
2 0 ~ 2
7 - 0 '

4C 2 '
2 Oo I
2 0 ~ 1

3
0

14
27

2

6
15.

0 ~ 0

0 0
0 ~ 3
0 '

0 ~ 1

0 ~ 1
0 '

0

36
22

3

2

10

0~0
0 ~ I
0 '
0 '

0 ~ I

0 '

0 0

16

7
2

26

7
3

AC

0 ~ 1
AC

0 '
0 '

0 '
0 '

1

1
8

16
14

1
3
1
2
1
l.
3

23
1

2
1.

0 ~ 1

Oo2
0 '
0 '
0 ~ 1

0 ~ 1

0 ~ 1
0 ~ 6

0 ~ 1

0.0 . 0 3oO
3
0

0 ~ 1

0 ~ 0 0 AC

55 3 ~ 5 0 ~ 8 33 0 ~ 8 350 7 ~ 8 122 3 '

127 8 ' 1579 25 ' 1099 27 ' 512

llew

4 825 20
236 15 1 2563 41 7 303 7 6 1208 26 8 1078 26 5

APPENDIX VI-la (Continued)

ABLNCANCE ANC PERCENT ITICN CF BENTHOS

AT hYPE - 60 FT STATICN

AFR JUN AUG OCT . SAMPLE YEAN
hC ~ FEII PER hC ~ PLR PFR NO ~ PER PER NC ~ PER PER 'C PER PER
SQ YETER. CFhT SC I'ETER CENT SC METER CENT SC METER CENT SQ METER CEhT

TOTALS 1561 6145 4005 4503 4067

NUI.ED '4'ESS THAN G 1 PER CENT ~ '<+'ESS I'HAN 1 he ~ CRG ~



BV4'A

APPENDIX VI-la (Continued)

ABLNOANCE Ahc PERCENT CCYPOSITICN CF BENTHOS

AT FITZ - 60 FT STATICN

AFR JUN AUG OCT SAMPLE MEAh

NC ~ PER PER NC ~ PER PER NO ~ PER PER NO ~ PER PER NUT PER PER

SC ~ YBTER CEhT SC ~ YETER CENT SOD HETER CENT SCo HETER CENT SC ~ !4ETER CENT

Ch ICARIA
IYCRCZCA

ATI.ECATA
CLAV ICAE

CORCYLOPI'ORA
C LACUSTRIS

RHYNChOCUELA
PLATYI ELYINTHcS

TURBELLARIA
TR ICLAUIUA

PLANAR I IOAE
ASCHELMINTHES;

hEYATGCA
EhQPL ICA

ALAII'CAE
ALAIY.US

CCR YLa II. IOA
I.CRYLA IHIUAE

UCRYLAIMUS
MOLLUSCA

GASTRCYOCA
HESCCASTROPOCA

VALVAIICAE
VALVATA

V~l'ERUEPRESSA
V ~ S INCERA
V. TR ICARINATA

BUL II"IGAS
AYN I COLA,

A ~ INTEGRA
A ~ CIYNOSA
A LUSTRICA
BITI.YNIA TFNTACULATA

BASOYP ATOPI.GRA
PHYS Il,AE

PI.YSA
P ~ INTEGkA

LYYNAE
ICAL'YYNAEA

L ~ CATASCOP IUH
PLDNORB IUAE

hEL I SOMA
I- IRIVOLVIS

0 ~ 1

0 '
15 0 ~ I

0 0 '

2 0 ' 0 ~ I

2.0 270

0 0 0

27 41

0.0 0

12 2 ' 476
3
3

4 '
Owl

3
335

0 '
0+4

107 I ~ 0
2

42

17 0 ~ 2 25

3
0.0 0 ~ 0

0+0

2 ~ 7

0 ~ 0

0 '
21 '

0 '
2 '

Oo5
0 '

I ~ 7

0 '

27

10

58

0

2
198

58
2
2

0 ~ C

0 ' 0 '

0 ~ 1

0 '
0 ~ 1

0 ' 0 '

1 ~ 3

0 ~ C

95 2 ~ 3

4 ~ 4

0 ~ I

I ~ 3
0 ~ 1

1
- 53

1

1

I ~ 3

0 '
0 ~ 1
0 1

0 '

1

AC
,i

1

255 6 '
1

2 Oa 1



(CCNTINUEC)

APPENDIX VI Cont inued)

ABLNDANCE AhD PERCLNT CCHPCSIT ICN CF BENTHCS

AT FITZ - 60 FT STATICN

APR JUN AUG
NC ~ PER PER h CD PER PER NO PER
SQ. PETER CERT SC PETER CERT SC METER

OCT SAHPLE PEAN
PER NOD PER PER 'C ~ PER PER
CENT SC ~ HETER CENT SC ~ METER CENT

HETERCCONTIGA
SPI.AL'R I IGAE

P IS I DICH
SPhAER IUP

ANNEL ICA
PQLYCMAETA

SABELL ICA
SABELL ICAE

YANAYUNKIA
. Y ~ SPEC ICSA

CL ICOChAETA
PL 'Sl(:PCRA

IUB IF ICIOAE
AULGCR ILUS

A ~ PLUR I SETA
L I HUG CR I L US

L ~ ( OFFHE I STER I
L ~ CLAPAREC (ANUS
L PROFUNC ICULA

PELUSCGLEX
P.FKEYI

TUB IF EX.

T NELAENSIS
T. TUB IF EX

PGTAHDTHRIX
P ~ ACLCAV IENS IS
P ~ VEJCUVSKYI

NAIC IAE
NA IS
VEJDCVSKYELLA

V INTERPEG IA
HIRUCINEA

RHYNCI.CBQELLICA
P I SU ICOL ICAE

PISCICQLA
ARTHRGPGCA

ARChN IL'A
ACAR I

L (MALS I IGAE
L IHNES IA

I.YORCBATICAE
hYG:cQBAFES

h sP 1

U>> ICN (CCL ICAE
UN ION I CULA

19
15

277

22

29
36

50 '
16

898

4 ~ 0

27

102
6
6

0 6

5 '
6 '

'83
533

0

31

3 4 367
2 ' 30

3 '
0 ~ 3

0 '

0 ~ 2
8+9

0 '
I ~ 0
0 ~ 1

0 ~ 1

0 '

I ~ 9
5 '
0 ~ 1

0 ~ 0

0.1

0 ~ 3

0 1

0 ~ 0

60 4 ' 1128

0 '

0 '
0 ~ I

7
35

0 '
2 ' 11

89

0 ~ 0

Oo 1

195 12 ' 368
54 3 ' '1

0 0 ~ 0 0

0 ~ I
0 AC

25 '

5
294.

297

33
2
2

18

Oo2
2 ~ 0

. 58
173

0 '

0 AC

0 ~ I

8 ' 237
0 ' 'C
AC

5 ~ 7
0 '

Owl
7 '
7 '
Owl

0 '
0 ~ 1

0 ~ 4

0 ~ 1

I ~ 4
4 ~ 1

0 ~ 1

Owl

0 '



JLPPENDIX Vl-la (Continued)

ABLhOAhCE AAO PERCthT COYPOSITIGN CF BENTHOS

I CCh I lhUEC )

AT FITZ — 60 FT

APR JUN
NC ~ PER PER NC ~ PER
SQ ~ YETER CEhT SC ~ YETER

STAT ICN

AUG
PCR NO PER
CENT SQ. METER

OCT
PER NO ~ PER
CENT SQ. HETER

SAHPLE YEAh
PER NC ~ PER PER
CENT SQ HETER CEhT

'U ~ SP 1

PICNICAE
FCktLIA ~

P I C?;A
LFBCRT I IOAE

LEBERTIA
INSECrA

I'R ICI.OP tERA
LEPIUCERICAE

CECCTIS
0 IPT ERA

TENCIVECICAE
CALOPSECTRA
CI-IRLNCWLS
Ck ICUTCP4S
Ck YYTOCH IRONOHUS
HEILROTR ISSUCLAOIUS
Y.ICPOPSECTRA
HICRL TE?(D IPES
PAR.sCLAOCPELMA
PCLYPECILUH
PRGCLAO IUS-
porrrAsr IA
RFECtANYIARSUS

CRUSTACEA

12
2
7
2

0 ~ 0

202
0 '
I ~ 3
0 '

112

0

2
0

12
250

15

14

2.

17
3
3

'2

0 ~ I

0 '

0 ~ 0
0 ~ 2
2 ~ 4
0 ~ 2

0 ~ 1

0 '
0 ~ I

0

38
3

2

0 '
0 ~ 1

0 '

0 ~ 0

2 '
0+2

0 ~ I
0 '

0 ~ I

0
3

88

11

11
19

0 ~ I

0 ~ C

2oC

0 '

0 ~ I

0 ~ 3
0 ~ 4

29
1

1

72
30

1

9
2
1

1

1

5
1

0 ~ 1

0 '

0 ~ 1
i+8
0 '
0 '
0 ~ I

CD 1

CD 1
G ~ 1
0 ~ 1

ISCPCCA
ASCLLICAE

ASELLUS
AHPF I POCA

GAYYARICAE
GAHYARUS

G ~ I.ASC IATUS
I AVSIORIICAE

pchropcREIA
P ~ AFF IN IS

OSTRDCCCA

0 ' 0 AC

0 ~ 0 0 ~ 0
0 ~ 1

0 ' 0 ~ C

0 ' 75 0+7 86 5 7 670 15 1 209 5 0

7 ' 1186 11 7 '21 7 ' 396 8 ~ 8 436 10 '
8 ' 5216 51 ' 423 27 ' 1257 28 ' 1736 41 '

TOTALS 553 10117 1527 4463 4177

'<Ore ~ + ~ LESS tHAN 0 1 PER CENT ~ ~4'+~ LESS tHAN 1 NC ~ CRG ~



APPENDIX VI-Ib

SEDIMENT ANALYSIS

NINE MILE POINT VICINITY- 1975

DEPTH

JUNE

HMPP

TRANSECT
FITZ

(FT) CLAY SILT SAND CLAY SILT SAND CLAY .SILT SAND CLAY SILT SAND

10 C

10 NC
20
30
40
60

3
NS

8

NAd
8
3

16
NS

51

NAd
68
24

81
NS
41
NAd
24
73

3
3d

NA
NA
Nh
NA

4
3

Nh
NA
NA
NA .

93
94
NA
Nh
NA
NA

NAd
4

NA
3
3
4

NAd
.7'A

2
10
4

NAd
89
NA
95
87
92

11
2
8
9 ~

26
8

81
95
89
88
71
89

EPTH NMPW

AUGUST

NMPP
TRANSECT

FITZ NMPE

(FT) CLAY SILT SAND CLAY SILT SAND CLAY SILT SAND CLAY SILT SAND

10 C

10 NC
20
30
40

60

NS

NAd
0

NA

Nhd

3

NS

NAd
36
NA

NAd

61

NS

NAd
64
NA

NAd

36

N)
0
NA
NA
NA

0

NSd
31
Nh
NA
Nh

38

HSd
69
NA
Nh
Nh

62

NS

Hh
Nh
0"
0

NS

NA
NA

3
l7

13

NS

NA
Hh
97
93

86

NS

0
Od

0
0

0

NS

2d
7

25ll
.12

NS

98d
93
75
89

88

DEPTH
(FT) CLAY

HMPW

SILT SAND

OCTOBER

NMPP

CLAY SILT

TRANSECT

SAND
FITZ

CLAY SILT SAND
NMPE

CLAY r SILT SAND

10 NC
20
30
40
60

NA
NA

NAd
1

1

NA
NA

NAd
44
45

NA
NA

NAd
55
54

NA
NA
NA
NA
NA

NA
NA
NA
HA
NA

Nh
'HA

NA
NA
NA

NA
0
0
0
0

NA
8
9

10
16

Nh
92
91
90
84

Od
0
0
0
0

ld
11

5
18
4

99
89
95
82
96

bMean of R-1 and R-2 laboratory determiriation
Sampling date - 18 JUN

dSampling date - 17 JUN
R-1 or R-2

fSampling date - 25 OCT

Sampling date " 31 OCT

Sampling date - 20 OCT for 10 and 20 ft samples, 28 OCT for 30, 40, and 60 ft samples.
NS - No sample
NA - Not available

n



APPENDIX VI-2

STATISTICAL ANALYSIS OF"BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 14 MAY 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE

SAMPLE DEPTHS

STATIONS WITHIN DEPTHS
2 FT

12 FT
17 FT

DF SS

6.2292

1.5100
0.1901
0.4502
0.8697

MS

3.1146

0.0951
0.2251
0.4349

43.55*'.33

3.15
6.08~

ERROR
TOTAL

9
~ 17

0.6436
8.3828

0.0715

**Significant at a = .01
*Significant at + = .05

GEOMETRIC MEANS FOR'Sf9PLE DEPTHS

DEPTH
2 ft

12 ft
17 ft

GEOM. MEAN

10. 93
2. 35
0.40

95% CONFIDENCE INTERVAL
6.19, 19.30

(1.33, 4.15)
(0.22, 0.70)

STUDENT-NEWMAN-KEULS TEST — SAMPLE DEPTHS (a = .05)
Largest: 2 ft 12 ft 17 ft: Smallest

GEOMETRIC MEANS FOR STATIONS WITHIN SAMPLE DFPTHS

2 FT

STATION
NH PE

NMPP/FITZ
NMPW

GEOM. MEAN

7.77
8.63

19.45

95% CONFIDENCE INTERVAL
2.90, 20.82

(3.22, 23.11)
(7.26, 52.08)



APPENDIX VI'-2 (Continued)

BUOY PERIPHYTON BIOMASS — 14 MAY 1975

12 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN
1.71
5.67
1.34

95X CONFIDENCE INTERVAL
0.64, 4.58

(2.12$ 15.20)
(0.50, 3.59)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ: t=1.95
NMPW < NMPP/FITZ: t=2.34*

17 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

0.58
0.92
0.12

95% CONFIDENCE INTERVAL
0.22, 1.55

(0.34, 2.45)
(0.04$ 0.32)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ: t=0.75
NMPW < NMPP/FITZ: t=3.31**

aAsh-free dry weight
b

~ 7f t Depth excluded due to missing data points



APPENDIX VI-3

STATISTICAL ANALYSIS OF BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 12 JUNE 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE DF SS MS F

SAMPLE DEPTHS 1.8314 0.6105 35+722f

STATIONS WITHIN DEPTHS
2 FT
7 FT

12 FT
17 FT

8
2
2
2
2

0.7345
0.3976
0.1200
0.1563
0.0606

0.1988
0.0600
0.0781
0.0303

11 63*x
3.51
4.57*
1.77

ERROR
TOTAL

12
23

0.2051
2.7710

0. 0171

**Significant at a = .01
*Significant at a = .05

GEOMETRIC MEANS FOR SAMPLE DEPTHS

DEPEH
2 ft
7 ft

12
17 ft

GEOM. MEAN

26. 85
16.72
12.15
4.72

95% CONFIDENCE INTERVAL
20.54> 35.10

(12.79, 21.86)
(9.29, 15.88)
(3.61, 6.17)

STUDENT-NEWMAN-KEULS TEST — SAMPLE DEPTHS (a ~ .05)
Largest: 2 ft 7ft 12 ft 17 ft: Smallest



APPENDIX VI-3 (Continued)

BUOY PERIPHYTON BIOMASS — 12 JUNE 1975

GEOMETRIC MEANS FOR STATIONS WITHIN SAMPLE DEPTHS

2 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN
12.14
50.46
31.59

95% CONFIDENCE INTERVAL
7.67, 19.23

(31'.73, 80.24)
(19.87, 50'.24)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ: t=4.73**
NMPW < NMPP/FITZ: t=1.56

7 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

17.28
11.05
24.49

95% CONFIDENCE INTERVAL
10. 87, 27.48

(6.95, 17.58)
(i5.40, 38.94)

12 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN
8.19

19.99
10.94

95% CONFIDENCE INTERVAL
5.15 1 13.03

(12.57, 31.79)
(6.88, i7.40)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ: tNN2.96*
NMPW < NMPP/FITZ: t=2.00

17 FT

STATION
NNPN

NMPP/FITZ
NMPW

GEOM. MEAN
3.48

'.09

4.96

95% CONFIDENCE INTERVAL
2.19, 5.53

(3.83, 9.68)
(3.12, 7.89)



APPENDIX VI-4

STATISTICAL ANALYSIS OF BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 27 JUNE 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE

SAMPLE DEPTHS

DF SS

3.4129

MS

1.1376 275.79+*

STATIONS WITHIN DEPTHS
2 FT
7 FT

12 FT
17 FT

0.2630
0.0708
0.0793
0.0484
0.0705

0. 0354
0.0397
0.0242
0.0353

8.58~
9.61*
5.87*
8.55*

ERROR
TOTAL

12
23 ~

. 0.0495
3.7314

0.0041

**Significant at ~ = .01
*Significant'at a = .05

GEOMETRIC MEANS FOR'AMPLE DEPTHS

DEPEH
2 Et
7 ft

12 ft
17 ft

GEOM. MEAN
110.88
47.49
21.70
10.84

95% CONFIDENCE INTERVAL
97.25, 126.43

(4i.6S, 54.iS)
(19.03, 24.74)
(9.51, 12.36)

STUDENT-NEWMAN-KEULS TEST SAMPLE DEPTHS (a = . 05)
Largest: 2 ft 7ft 12 ft 17 ft: Smallest



APPENDIX VT-4 (Con t inued)

BUOY PERIPHYTON BIOMASS - 27 JUNE '1975

GEOMETRIC MEANS FOR STATIONS WITHIN SAMPLE DEPTHS

2 FT"

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN
108.00
152.51
82.77

95% CONFIDENCE INTERVAL
86.04, 135.54

(121.51, 191.42)
(65.95, 103.89)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE ( NMPP/FITZ: t=2.34*
NMPW ( NMPP/FITZ: t=4.15**

7FI

STATION
NNPE

NMPP/FITZ
NMPW

GEOM. MEAN

37.54
68.75
41.51

95X CONFIDENCE INTERVAL
29.91, 47.17

(54.78, 86.29)
(33.07; 52.10)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE ( NMPP/FITZ'-4.10**
NMPW ( NMPP/FITZ: t=3.42~



APPENDIX VI-4 (Continued)

BUOY PERIPHYTON BIOMASS — 27 JUNE 1975

12 FT

STATION
NN PE

NMPP/FITZ
NMPW

GEOM. MEAN

19.09
29.05
18.42

95X CONFIDENCE INTERVAL
15. 21, 23. 96

(23.15, 36.46)
(14.68, '23.12)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE ( NMPP/FITZ: t=2.85*
NMPW ( NMPP/FITZ: t=3.09**

17 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

7. 77
14. 17
11. 57

95% CONFIDENCE INTERVAL
6.19$ 9.75

(11.29$ 17.79)
(9.22$ 14.52)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE ( NMPP/FITZ: t=4.08**
NMPW ( NMPP/FITZ: t=1.37

aAsh-free dry weight



APPENDIX VI-5

STATISTICAL ANALYSIS OF BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 14 JULY 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE

SAMPLE DEPTHS

STATIONS WITHIN DEPTHS
2 FT
7 FT

12 FT
17 FT

ERROR
TOTAL

DF

8
2
2
2

.2

12
23

SS

1.6388

0.6690
0.01'33
0.0614 .

0.2375
0.3568

0.2107
2.5185

MS

0.5463

0; 0067
0.0307
0.1188
0.1784

0.0176

31.11

0.38
1.75
6.76*

10 16**

**Significant at u = .01
*Significant at u = .05

GEOMETRIC MEANS FOR SAMPLE DEPTHS

DEPTH
2 ft
7 ft

12 ft
17 ft

GEOM. MEAN

210.83
81.35
53.91
44.16

*95%, CONFIDENCE INTERVAL
160.66$ 276.68

(61.99, 106.76)
(41.08, 70.75)
(33.65, 57.95)

STUDENT-NEWMAN-KEULS TEST — SAMPLE DEPTHS (u ~ .05)
Largest: 2 ft 7ft 12 ft. 17 ft: Smallest



APPENDIX VI-5 (Continued)

BUOY PERIPHYTON BIOMASS — 14 JULY 1975

GEOMETRIC MEANS FOR STATIONS WITHIN SAMPLE DEPTHS

2 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

188.80
203.24
244.22

95% CONFIDENCE INTERVAL
117.91, 302.31

(126.93, 325.43)
(152.52, 391.06)

7 FT

STATION
NNPE

NMPP/'FITZ
NMPW

GEOM. MEAN
58. 69
99. 51
92.19

95% CONFIDENCE INTERVAL
36.65$ 93.97

(62.14, 159,33)
(57.58, 147.62)

12 FT

STATION
NNPE

NMPP/FITZ
NMPW

GEOM. MEAN

28. 22
72.74
76.32

95% CONFIDENCE INTERVAL
17.62$ 45.18

(45.43$ 116.48)
(47.67, 122.21)

DUNNETT 't TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

17 FT

NMPE ( NMPP/FITZ: t=3.10**
NMPW > NMPP/FITZ: t=-0.16

STATION
NNPE

NMPP/FITZ
NMPW

GEOM. MEAN

19.97
67.42
63.96

95% CONFIDENCE INTERVAL
12.47, 31.98

(42.10, 107.95)
(39.94, 102.41)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE ( NMPP/FITZ: t=3.98**
NMPW C NMPP/FITZ: t=0.17

aAsh-free dry weight



APPENDIX Vl-6

STATISTICAL ANALYSIS OF BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 30 JULY 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE

SAMPLE DEPTHS

DF SS

3.6951

MS

1.2317 - 36.58**

STATIONS WITHIN DEPTHS
2 FT
7 FT

12 FT
17 FT

0.3815
0.1041
0.0340
0.2415
0.0019

0.0521
0.0170
0.1208
0.0010

1.55
0.51
3.59
0.03

ERROR
TOTAL

12
23

0.4040
4.4807

0.0337

**Significant at e = ,01

GEOMETRIC MEANS FOR SAMPLE DEPTHS

DEPTH
2 ff
7 ft

12 ft
17 ft

"
GEOM. MEAN

49.08
11.29
7.70
4.23

95X CONFIDENCE INTERVAL
33.69, 71.49
(7.75, 16.44)
(5,.29$ 11.22)
(2.91, 6'.17)

STUDENT-NEWMAN-KEULS TEST —SAMPLE DEPTHS (a ~ .05)
Largest: 2 ft 7ft 12 ft 17 ft: Smallest



. APPENDIX VI-6 (Continued)

BUOY PERIPHYTON BIOMASS — 30 JULY 1975

GEOMETRIC MEANS FOR STATIONS WITHIN SAMPLE DEPTHS

2 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN,

48.41
71.63
34.09

95% CONFIDENCE INTERVAL
25.24, 92.87

(37.34, 137.41)
(17.77, 65.38)

7 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

12.03
13.42
8.91

95% CONFIDENCE INTERVAL
6.27, 23.08

(7.00, 25.75)
(4.64, 17.09)

12 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM.,MEAN
4.40

13.65
7.61

95% CONFIDENCE INTERVAL
2.29, 8.44

(7.11, 26.18) i
(3.97, 14.60)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE ( NMPP/FITZ: t=2.68*
NMPW < NMPP/FITZ: t~1.38

17 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

4.45
4.02
4.24

95% CONFIDENCE INTERVAL
2. 3258.53

(2.10, 7.72)
(2.21, 8.12)

aAsh-free dry weight



APPENDIX VI-7

STATISTICAL ANALYSIS OF BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 13 AUGUST 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed'

SOURCE

SAMPLE DEPTHS

DF SS

1.6852

MS

0.5617 33 86**

STATIONS WITHIN DEPTHS
2 FT
7 FT

12 FT
17 FT

ERROR

TOTAL
12
23

0.3369
0.0366
0.0286
0.0870
0.1847

0.1991'.2212

0.0183
0.0143
0.0435
0.0924

0.0166

1.10
0.86
2.62
5.57*

**Significant at a = .01
*Significant at a = .05

GEOMETRIC MEANS FOR SAMPLE DEPTHS

DEPTH
2 ft
7 ft

12 ft
17 ft

GEOM. MEAN
188. 26
114. 14
88.99
35.07

95% CONFIDENCE INTERVAL
144.59, 245.13
(87.66, 148.62)
(68.35, 115.88)-
(26.93, 45.66)

STUDENT-NEWMAN-KEULS TEST —SAMPLE DEPTHS (a = .05)
Largest: 2 ft 7ft 12 ft 17 ft: Smallest

GEOMETRIC MEANS FOR STATIONS WITHINSAMPLE DEPTHS

2 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

229.66
195.60
148.54

95X CONFIDENCE INTERVAL
145.39, 362.77

(123.83, 308.98)
( 94.03, 234.64)



APPENDIX VI-7 (Continued)

BUOY PERIPHYTON BIOMASS — 13 AUGUST 1975

7 FT

STATION
NNPE

NMPP/FITZ
NMPW

GEOM. MEAN

142. 76 .

103.95
100.21

95% CONFIDENCE INTERVAL
90.38, 225.51

(65.81, 164.20)
(63.44, 158.30)

12 FT

STATION
NNPE

NMPP/FITZ
NMPW

GEOM. MEAN
73. 01

131.71
73.29

95% CONFIDENCE INTERVAL
46.22$ 115.34

(83.38$ 208.06)
(46.40$ 115.78)

17 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

40.46
52. 72
20. 23

95% CONFIDENCE INTERVAL
25.61, 63.91

(33.38$ 83.29)
(12.81$ 31.95)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE ( NMPP/FITZ: t= .89
NMPW ( NMPP/FITZ: t=3.23**

aAsh-free dry weight



APPENDIX VI

STATISTICAL ANALYSIS OF BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 29 AUGUST. 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE

SAMPLE DEPTHS

DF SS

1.0566

MS

0.3522 21.61**

STATIONS WITHIN DEPTHS
2 FT
7 FT

12 FT
17 FT

.8
.,2

2.
'2
2

0.2902
0.0973

. 0.0069
0.1465
0.0395

0.0487
0.0034
0.0733
0.0197

2.99
0.21
4.50*
1.21

ERROR
TOTAL

12
'23

0.1956
1.5424

0.0163

**Significant at a = .01
*Significant at a = .05

GEOMETRIC MEANS FOR SAMPLE DEPTHS

DEPTH
2 ft'

ft
12 ft
17 ft

GEOM. MEAN

85. 76
90. 25
58.97
26.96

95% CONFIDENCE INTERVAL
66.02, 111.40

(69.48, 117.24)
(45.40, 76.60)
(20.76, 35.03)

STUDENT-NEWMAN-KEULS TEST — SAMPLE DEPTHS (a = .05)
Largest: 7 ft 2ft 12 ft 17 ft: Smallest "



APPENDIX VI-8 (continued)

BUOY PERIPHYTON BIOMASS — 29 AUGUST 1975

GEOMETRIC MEANS FOR STATIONS WITHIN SAMPLE DEPTHS

2 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN
69. 34

129.84
70.06

95X CONFIDENCE INTERVAL
44. 08, 109. 09

(82.54, 204.25)
(44.54, 110.21)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ: t=2.13*
NMPW < NMPP/FITZ: t=2.10

7 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN,
100.28
83.25
88.06

95% CONF IDENCE INTERVAL
63.74, 157.74)

.(52.92$ 130.97)
(55.98, 138.53)

12 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

46.53
98.05
44.94

95X CONFIDENCE INTERVAL
29.59, 73.20

(62.33, 154.25)
(28.57, 70.70)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ: t=2.54*
NMPW < NMPP/FITZ: t=2.65*

17 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

27. 22
33. 73
21. 35

95X CONFIDENCE INTERVAL
17.30, 42.82

(21.44, 53.06)
(13.57, 33.59)

Ash-free dry weight



APPENDIX VI

STATISTICAL ANALYSIS OF BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 15 SEPTEMBER 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE

SAMPLE DEPTHS

STATIONS WITHIN DEPTHS
2 FT

12 FT
17 FT

DF SS

0.3442

0.8124
0.3638
0.2290
0.2196

MS

0.1721

0.1819
0.1145
0.1098

4.61*

4.87*
3.07
2.94

ERROR
TOTAL

9
17

0.3359
1.4925

0.0373

*Significant at a = .05

GEOMETRIC MEANS FOR SAMPLE DEPTHSb

DEPTH
2 Pt.

12 ft
17 ft

GEOM. MEAN

33. 56
59. 40
28.18

95% CONFIDENCE INTERVAL
22.25, 50.61

(39.39, 89.57)
(18.69, 42.50)

STUDENT-NEWMAN-KE'il S TEST — SAMPLE DEPTHS (a = .05)
Largest: 12 ft 2 Et 17 ft: Smallest



,
APPENDIX Vr-9 (Continued)

BUOY PERIPHYTON BIOMASS — 15 SEPTEMBER 1975

GEOMETRIC MEANS FOR STATIONS WITHIN SAMPLE DEPTHS

2 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

40. 32
60.18
15. 57

95% CONFIDENCE INTERVAL
19. 79, 82. 14

(29.54, 122.60)
( 7.65, 31.73)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ: t=0.90
NMPW < NMPP/FITZ: t=3,04*

12 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN
42. 99

112.20
43.44

95% CONFIDENCE INTERVAL
21.10, 87.57

(55.08, 228.57)
'(21.33, 88.50)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ: t~2.16
NMPW < NMPP/FITZ: t~2.13

17 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN
26. 90
49. 39
16.84

95% CONFIDENCE INTERVAL
13. 21, 54. 81

(24.251 100.62)
( 8.271 34.31)

Ash-free dry weight
b

7 ft depth excluded due to missing data points.



APPENDIX VI -10

STATISTICAL ANALYSIS OF BUOY PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 13 OCTOBER 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE

SAMPLE DEPTHS

STATIONS WITHIN DEPTHS
2 FT
7 FT

12 FT
17 FT

DF SS

0.2146

2.3566
0.5732
0.2357
0.7706
0.7771

MS

0.0715

0.2866
0.1179
0.3853
0.3886

1'. 95

7.81**
3.21

10.51**
10.59**

ERROR
TOTAL

12
23 ~

0.4401
3.0113

0.0367

**Significant at a = .01
E

GEOMETRIC MEANS FOR SAMPLE DEPTHS

DEPTH
2 ff
7 ft

12 ft
17 ft

GEOM. MEAN

20.23
18.29
11.38
16.78

95% CONFIDENCE INTERVAL
13.66, 29.95)

(12.35, 27.09)
( 7.69, 16.85)
(11.34, 24.85)



APPENDIX VI-10 (Continued)

BUOY PERIPHYTON BIOMASS — 13 OCTOBER 1975

GEOMETRIC MEANS FOR STATIONS WITHIN SAMPLE DEPTHS

2 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

29. 57
37.50

7.46

95% CONFIDENCE INTERVAL
14.98$ 58.35

(19.00, 74.01)
( 3.78, 14.73)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH,

PLANT STATION

NMPE < NMPP/FITZ'=0.54
NMPW < NMPP/FITZ: t=3.66**

7 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

24.08
9.62

26.43

95% CONFIDENCE INTERVAL
12. 20, 47. 53

( 4."87, 18.98)
(13.39, 52.16)

12 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

3. 57
18.35
22.55

95% CONFIDENCE INTERVAL
1.81j 7.04

( 9.30, 36.21)
(11.42, 44.49)

DUNNETT t TESTS (1-SIDED) FOR COMPARISONS OF CONTROLS WITH
PLANT STATION

NMPE < NMPP/FITZ'=3.71**
NMPW < NMPP/FITZ: t~-0.47

17 FT

STATION
NMPE

NMPP/FITZ
NMPW

GEOM. MEAN

12. 37
7.34

52.08

95% CONF IDENCE INTERVAL
6.27, 24.92

( 3.72, 14.48)
(26.39, 102.78)

Ash-free dry weight



APPENDIX VI-ll
MEAN*AND RANGE OF AUTOTROPHIC INDEX OF BUOY PERIPHYTON

NINE MILE POINT VICINITY — 1975

DATE

14 MAY

12 JUN

7 JUN

0 JUL

13 AUG

9 AUG

5 SEP

3 OCT

8 NOV

NO.
MEAN

RANGE

NO.
MEAN
RANGE

NO.,
MEAN
RANGE

NO.
MEAN

RANGE

NO.
MEAN
RANGE

NO.
MEAN
RANGE

NO.
MEAN
RANGE

NO.
MEAN
RANGE

NO." .
'EAN

RANGE

NO.
MEAN
RANGE

NMPW

4
155.8
89-279

4
333.8
212-622

4
516.8

341-792

4
967.0

511-1349

4
409 '
89-1063

4
542.8

388-735

4
359.0

174-562

3
696.0

563"901

4
1006.5
390-2495

4
1721.3
85-5450

STATION
NMPP FITZ

3
127. 3
78-174

4
212.0,

141-241
0

4
'439. 3

261-603

4
627. 8

400-936

4
'209. 3

109-621

4
634.3

384-926

4
336. 3

172-547

4
503.8

325-761

4
197. 8
72-'368

NMPE

4
494.8

126-1463

4
335.8

173-580

4
465.0
19-863

4
608.8

311-1055

4
1055.0
188-2275

4'998.8

720-4111

4
380.5

260"563

4
804.0

337-1493

4
1696.3
88-5200

4
590.8

127-1314

TOTAL
FOR ALL
RANSECTS

NO.
MEAN
RANGE

11
635.4
19-5450

* Mean of sample depths
— Sample not utilized



APPENDIX VI'-12

STATISTICAL ANALYSIS OF AUTOTROPHIC INDEX OF BUOY PERIPHYTON

NINE MILE POINT VICINITY— 1975

12 JUNE
TWO-WAY ANALYSIS OF VARIANCE

SOURCE DF SS MS

STATIONS

SAMPLE DEPTHS

ERROR

TOTAL

40188

138630

73006

251824

20094

46210

12168

1.651

3.798

TWO-WAY ANALYSIS OF VARIANCE
27 JUNE

SOURCE DF SS MS

STATIONS

SAMPLE DEPTHS

ERROR

TOTAL

12463

281562

298510

592535

6231

93854

49752

0. 125

1.886

III.
TWO-WAY ANALYSIS OF VARIANCE

14 JULY

SOURCE DF SS MS

STATIONS

SAMPLE DEPTHS„

ERROR

TOTAL

325060

629388

368899

1323347

162530

209796

61483

2.643

3.412



APPENDIX VI-13

STATISTICAL ANALYSIS OF BOTTOM PERIPHYTON BIOMASS
PRODUCTION

NIHE MILE"POINT VICINITY- 15 MAY 1975

NESTED ANALYSIS OF VARIANCE
(Lo Transformed)

SOURCE SS MS

DEPTH CONTOURS

STATIONS WITHIN DEPTHS
at 5 FT
at 20 PT
at 30 FT

3e1006

le 3949
Oe 1069
Oe 3344
Oe9536

1 ~ 5503

Oe0356
Oe1115
Oe3179

40e88**

Oe 94
2,94
8 ~ 38**

ERROR
TOTAL

12
23

Oe4551
4.9506

Oe0379

e» Significant at a 01

GEOMETRIC MEANS FOR DEPTH CONTOURS

DEPTH~t
20 ft
30 ft

GEOM MEAN
7 ~

2e 23
Oe95

95X CONFIDENCE INTERVAL
~ e ~

(le58, 3el5) '

(Oe67 ~ 1 ~ 34)

STUDENT-NEWMAN-KEULS TEST - DEPTH. CONTOURS (a ~ .05)
Largest: 5 ft 20 ft 30 ft: Smallest

GEOMETRIC MEANSSTRANSECTS WITHIN DEPTH'ONTOURS

5 PT

20 FT

30 FT

TRAeeece
NMPE
FITZ
NMPP
NMPW

TRANSECT
NMPE
FITZ
NMPP

'MPW

TRANSECT
NMPE

FITZ
NMPP
NMPW

GEOMe MEAN
Pre
7e43
9. 16
4,58

GEOM. MEAN

1 ~ 35
le45
3,49

'3e65

GEOMe MEAN
Irr6
l.06
Oe33
3 ~ 02

95X CONFIDENCE INTERVAL
~ ~

(3 '2 '4e82)
(4.59, 18,28)
(2.30, 9,14)

95X CONFIDENCE INTERVAL
0.68, 2 ~ 9

(Oe72, 2e88)
(1 ~ 75e 6 '7)
(1 ~ 83 ' '8)

95X CONFIDENCE INTERVAL
~ ~ ~ 1

(Oe53, 2.12)
(0. 16, 0.66)
(le51, 6.03)

STUDENT-NEWMAN-KEULS TEST - TRANSECTS ( a ~ .05)
Largest: NMPW FITZ NMPE NMPP: Smallest

bAsh-free dry weight
The 10 ft and 40 ft depths were omitted because of missing samples.



APPENDIX VI-13

STATISTICAL ANALYSIS OF BOTTOM PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 13 JUNE 1975

NESTED ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE DF SS MS

DEPTH CONTOURS 0.8960 0.2240 3.26*

STATIONS WITHIN DEPTHS
5 FT

10 FT
20 FT
30 FT
40 FT

15
3
3
3
3
3

3. 2004
l. 9132
0. 2522
0.5538
0.4704
0.0108

0.6377
0.0841
0.1846
0.1568
0.0054

9 '7**
1 ~ 22
2. 68
2 ~ 2 8**
0. 08

ERROR
TOTAL

20
39

1. 3752
5.4716

0 '688

* Significant at a = ~ 05
** Significant at a = F 01

GEOMETRIC MEANS FOR DEPTH CONTOURS

DEPTH
5 Pt

10 ft
20 ft
30 ft
40 ft

GEOM. MEAN

3 ~ 03
'

~ 70
2. 12
l. 77
1 ~ 20

95% CONFIDENCE INTERVAL
1. 94, 4. 73

(1.73, 4.22)
( l. 36, 3. 32)
(1 ~ 13, 2 ~ 76)
(0.77, 1.87)

STUDENT-NEWMAN-KEULS TEST — DEPTH CONTOURS (a = .05)
Largest: 5 ft 10 ft 20 ft 30 ft 40 ft: Smallest



APPENDIX VI-13
(Continued)

BOTTOM PERIPHYi'ON BIOMASS — 13 JUNE 1975

GEOMETRIC MEANS, TRANSECTS WITHIN DEPTH CONTOURS

5 'FT

TRANSECT
NMPE

FITZ
NMPP
NMPW

GEOM. MEAN

0. 61
5. 67

12. 13
2. 02

95X CONFIDENCE INTERVAL
0. 25, l. 48

(2.33, 13.83)
(4.98, 29.56)
(0.83, 4.93)

STUDENT-NEWMAN-KEULS TEST — TRANSECTS
Largest: NMPP FITZ NMPW NMPE: Smallest

(a= 05)

10 FT

20 FT

30 FT

40 FT

TRANSECT
NMPE

FITZ
NMPP
NMPW

TRANSECT
NMPE
FITZ
NMPP
NMPW

TRANSECT
NMPE
FITZ
NMPP
NMPW

TRANSECT
NMPE
FITZ
NMPP
NMPW

GEOMN MEAN

4.65
3.47
1. 60
2. 11

GEOM, MEAN
5. 70
l. 99
1. 60
l. 12

GEOM. MEAN
3 ~ 49
l. 57
0. 72
1. 49

GEOM MEAN
1 ~ 35
l. 11
l. 10
1 ~ 24

95% CONFIDENCE INTERVAL
1 ~ 87, 11. 08

(1.42,'8.45)
(0.66, 3.90)
(0.87, 5.15)

95% CONFIDENCE INTERVAL
2. 34, 13. 89

(0.82, 4.84)
(0.66, 3.90)
(0,46, 2 '3)

95X CONFIDENCE INTERVAL
1 ~ 43, 8. 51

.(0.64, 3.82)
(0.30, 1.76)
(0.61, 3.63)

95X CONFIDENCE INTERVAL
0 55, 3 ~ 29

(0.46, 2.70)
(0.45,,2.68)
(0.51, 3.03)

a
b
Ash-free dry weight
The 10 ft and 40 ft depths were omitted because of missing samples



APPENDIX VI-13

STATISTICAL ANALYSIS OF BOTTOM PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY- 15-16 AUGUST 1975

NE-WAY ANALYSIS OF VARIANCE
(Lo Transformed)

SOURCE

SITES
NMPE vs FITZ
NMPE-10 vs FITZ-10
NMPE-20 vs NMPW-20
NMPE-30 vs FITZ-30 vs NMPW-30
NMPE-40 vs NMPE-40 vs NMPW-40
NMPE-5, FITZ-5 vs NMPE-10,

FITZ-10 vs NMPE-30> FITZ-30
OTHER CONTRASTS

ERROR
TOTAL

DF ~

12
1
1
1
2
2

13
25

SS

4.0235
0.1427
0.2073
0.0693
0.1188
0.0637

0.8361
0.8361

0.3400
4.3635

0.3353
0. 1427
0. 2073
0.0693
0.0594
0.0319

0. 4191
0.2873

0.0262

5.45*
7. 91*
2.65
2.27
l. 22

16.00**
10. 97**

ADDITIONALCONTRASTS (NON-ORTHOGONAL)

NMPE-30, FITZ-30, NMPW-30 vs
NMPE-40> PITZ-40> NMPW-40

NMPE-30 vs FITZ-30 vs
NMPP-30 vs NMPW-30

0.0733

0.7108

0.0733

0.2369

2.80

'.04**

* Significant at n ~ .05
** Significant at a » .01

GEOMETRIC MEANS POR TRANSECTS AT 30 FT DEPTH CONTOUR

TRANSECT
NMPE

FITZ
NMPP
NMPW

GEOM. MEAN

11. 50
8.42
1. 88
5. 23

952 CONFIDENCE INTERVAL
6.51> 20.32

(4.76, 14.87)
(1.06, 3.32)
(2.96> 9.24).

STUDENT-NEWMAN-KEULS TEST - TRANSECTS AT 30 FT DEPTH CONTOUR ( n~ .05)
Largest: NMPE FITZ NMPW NMPP: Smallest

GEOMETRIC MEANS FOR'EPTH CONTOURS AT NMPE and FITZ TRANSECTS

DEPTH~ft
10 ft
30 ft

GEOM. MEAN
39. 99
12.86
9.84

95Z CONFIDENCE INTERVAL
26.74> 59.80

( 8.60, 19.23)
( 6.58, 14.72)

STUDENT-NEWMAN-KEULS TEST — DEPTHS AT NMPE AND FITZ TRANSECTS ( a~.05)
Largest: 5 ft 10 ft 30 ft: Smallest

aAsh-free dry weight



APPENDIX VI-13

STATISTICAL ANALYSIS OF BOTTOM PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY — 16-18 SEPTEMBER 1975

ONE-WAY ANALYSIS OF VARIANCE
(Log Transformed)

SOURCE DF SS MS

SITES 2.4708 0.3530

NMPE-30 vs FITZ-30
FITZ-5 vs NMPP-5
FITZ-10 vs NMPP-10
NMPE-5, FITZ-5 vs

NMPP-10, FITZ-10
OTHER CONTRASTS

ERROR
TOTAL

8
15

0.0394
0. 0189
0.5603

1.5691
0.2876

0.4269
2.8977

0.0394
0.0189
0.5603

1. 5691
0.0959

0.0534

0. 74
0. 35

10.50*

29 40**
1. 80

* Significant at a = .05
** Significant at o = .01

95X CONFIDENCE INTERVAL
13.79, 47.05

.( 1.79$ 6.12)
25. 48

3. 31

GEOMETRIC MEANS FOR DEPTH CONTOURS AT NMPE AND FITZ TRANSECTS
K

DEPTH GEOM. MEAN

5 Pt
10 ft

a Ash-free dry weight



APPENDIX VI-13

STATISTICAL ANALYSIS OP BOTTOM PERIPHYTON BIOMASS
PRODUCTION

NINE MILE POINT VICINITY- 15 OCTOBER 1975

NESTED ANALYSIS OF VARIANCE
(Lo Transformed)

SOURCE DP SS

DEPTHS

STATIONS WITHIN DEPTHS
5 PT.

20 FT
40 FT

ERROR
TOTAL

12
23

0 2339

I 1425
0 5438
0 0392
0.5595

0.4664
1 8428

0. 1170

0.1813
0. 0131
0.1865

0.0389

3.01

4. 66*
0. 34
4. 80*

* Significant at n ~ .05

GEOMETRIC MEANS POR DEPTH CONTOURS

DBPTH~t. „

20 ft'
.40 ft

GEOM. MEAN

.,3>Q
'1.90
2.24

95X CONFIDENCE INTERVAL
2.30, 4.64

(1.34> 2.69)
(1.58> 3.18)

GEOMETRIC MEANS FOR WITHIN DEPTH CONTOURS

GEOM. MEAN 95X CONFIDENCE INTERVAL
NMPE

PITZ
NMPP
NMPW

5.85
1.55
2. 12
5. 94

2 ~ 90,
(0.77,
(1.05,
(2.95,

11.77
3.12)
4.26)

11.96)

STUDENT-NEWMAN-KEULS TEST - TRANSECTS
Largest: NMPW NMPE NMPP FITZ: Smallest

(a .05)

20'T

40 FT

>>A>»C>
NMPE

PITZ
NMPP
NMPW

TRANSECT
NMPE
FITZ
NMPP
NMPW

GEOM. MEAN

1 ~ 59
2.20
2. 25
1.64

GEOM. MEAN

5. 54
2. 20
2.09
0.99

95X CONFIDENCE INTERVAL .

0.79, 3.20
(1.10, 4.44)
(1.121 4.53)
(0 '2, 3.31)

95X CONFIDENCE INTERVAL
2 '5, 11.15

~ (1.09, 4.43)
(1.04, 4.21)
(0.49, 2.00)

STUDENT-NEWMAN-KEULS TEST - TRANSECYS WITHIN
Largest: NMPE FITZ NMPP NMPW: Smallest

(+ .05)

b
Ash-free biomassa

10 and 30 ft depths omitted because of missing samples



VII. NEKTON

A. INTRODUCTION

The 1975 study represents the third year of an intensive, ongoing
program of ecological investigations in the vicinity of the Nine.
Mile Point and James A. FitzPatrick nuclear generating stations.

Two basic conclusions from the 1974 study program (LMS, 1975) were:
the presence of a thermal effluent had no measurable impact on the
reproductive biology (maturation, fecundity, spawning activity) or
age-growth parameters of alewife, rainbow smelt, and white perch
in the Nine Mile Point vicinity; and alewives were significantly
more abundant in bottom collections at the FITZ transect than at
other sampling locations. The significance of the latter trend wil'1
be reexamined in 1976 as will specific details of the population
dynamics of the numerically dominant species in the area.

Evaluation of the effects of power plant operation on the ich'thyofauna
of Lake Ontario includes the following general goals:

1. determination of spatial and temporal changes in relative
abundance of dominant species;

2. correlation of changes in species population dynamics 'with
changes in the physico-chemical environment (emphasizing plant
effects);

3. establishing the significance of the above effects on the
community and ecosystem as a whole.

B. MATERIALS AND METHODS

1. Field Collections

The fish, sampling program in 1975 was similar to that established
in ~ 1973 and conducted in 1974: samples were collected from the shore-
line to the 60 ft depth contour along four transects (NMPW, NMPP,
FITZ, NMPE) (Figure VII-1) from April through December. NMPE and
NMPW transects serve as controls, although the 2'C isotherm occasionally
has an influence at these locations.

Three basic types of fishing gear were used: trawls, seines, andgill nets. Trawling, with a 23-ft otter trawl (2-inch stretched
mesh with a 0.5-inch cod-end liner), was conducted twice monthly
during day and night; 15-minute surface and bottom tows were made
at each sampling location (Table VII-1).

VII-1
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TABLE VII-1

FISH SAMPLING PROGRAM

NINE MILE POINT VICINITY - 1975

GILL NETS SEINES
GENERAL ECOLOGICAL GUT ANALYSIS TRAWLS TRANSECTS ADDITIONAL SITES

22-27 APR
8"10 MAY

21-23 MAY
10-12 JUN,

24-26 JUN

8-10 JUL
23-27 JUL
5- 7 AUG

21-23 AUG

10-12 SEP

23-25 SEP

7- 9 OCT
22-24 OCT
5- 7 NOV

18-20
NOV'-6

DEC

16-18 JUN

26 AUG
28 AUG

27-28 OCT

15 APR
24 APR
26 APR

6 MAY
20 MAY

3 JUN
17 JUN

1 JUL
15 JUL

5 AUG
7 AUG

20 AUG

2 SEP
3 SEP

16 SEP

7 OCT
23 OCT
12 NOV
18 NOV

23 NOV
24 NOV

8 DEC

29 APR
5 MAY

19 MAY

11 JUN

26 JUN

17 JUL

1 AUG
15 AUG
25 AUG

8 SEP

(NMPE
(FITZ

SEP
( NMPW

(NMPP

23 OCT

24 NOV

13 DEC

29 APR (6)
5 MAY (6)

11 JUN (6)

26 JUN (1)

17 JUL (5)

15 AUG (5)

8 SEP (4)

24 NOV (4)
13 DEC (2)
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A 50 x 8 ft bag seine (0.5-inch stretched mesh) was utilized for
collections twice monthly along the shoreline at the base of each
transect. Five additional seine sites were selected on the basis
of their ability to yield the largest number of fish and maximum
species diversity,'hese sites were sampled with either a 50 x 8
ft or 200 x 8 ft bag seine (Figure VII-2).

Gill netting was carried out twice monthly for a 48-hour period with
12-hour retrievals. A 150 x 8 ft multifilament net was set at the
surface and bottom along the 30, 40, and 60 ft contours and only
at the surface at the 15 ft contour. In addition, gill nets were
placed on the bottom at the 15 and 30 ft contours of all transects
in alternate months for gut content analysis.

2. Laborator Anal ses

The following parameters were recorded for all species: weight (to
the nearest O.l g), total length (to the nearest mm), and sex. If
more than 60 individuals of a species were'resent in a single collec-
tion a subsampling regime was instituted: the number of organisms
in a sample.was estimated and the proper subsample sequence obtained
from a series of random numbers table.

Data on population dynamics were obtained for the following five
species: alewife (Alosa seudoharengus), rainbow smelt (Osmerus mordax),
white perch (Morone americana, yellow perch (Parce flavescens7,

The 1974 data analyses included observed and calculated age and
growth studies of the five species. Details of the scale analysis
program may be found in QLM (1974) and LMS (1975). Similar data
were collected in 1975.

b. Coefficient of Maturit

Gonads were excised according to the techniques described in
LMS (1975).

c. ~Fecundit

Fifteen ovaries per spawning age class were removed from alewife,
rainbow smelt, yellow perch, white perch, and smallmouth bass.
Fecundity analyses for the total number of eggs per gonad and
the total number of spawnable eggs followed the procedure used
in 1973 (QLM, 1974).
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d. Gut Content Anal sis

Smallmouth bass, yellow perch, and white perch were collected
from special gill net sets (Table VII-1) for gut analysis; length,
weight, sex and age were determined for each fish. All specimens
were immediately preserved by intraperitoneal injection of 10X
formalin; the gut was subsequently removed and stored in 10%

formalin. Food items were identifed to the lowest taxon and
enumerated; dry weight was obtained to the nearest 0.1 mg.

C. RESULTS AND DISCUSSION

1. Communit Com osition

a. S ecies Inventor

A total of 80,337 fishes representing 53 species* and 20 families
were collected from various habitats in the Nine Mile Point vicinity
(Tables VII-2 and VII-3). This total represents an 18% reduction
over the number of individuals captured by all gear types in
1974. Several new species were added in the 1975 collections

„ which were not taken previously: brook trout (Salvelinus fontinalis),

fathead minnow Pime hales promelas), dwarf longnose suck~er Catosto-
mus catostomus nannon son, brook stickleback (Culea inconsta~ns

species collected in 1974 were not captured in 1975: common
shiner (Notropis cornutus), black bullhead (Ictalurus melas),
brook silverside 7Labidesthes sicculus) and yellow bas~s Morone
mississip iensis). All of the gear used in 1975 was identical
to the 1974 gear except that the experimental seines were added
in 1975. Only five of the new species collected in 1975 were
exclusively collected in the experimental seines (Table VII-3).

In 1975, 13 species comprised 99X of the total catch as compared
to 10 species in 1974 (LMS, 1975). The alewife was again present
in large numbers in 1975, consituting over 75X of the entire
catch. However, the proportion of the catch represented by rainbow
smelt, which was 11.71% of the 1974 total, was reduced to 2.47%
of the 1975 abundance figures. This is because rainbow smelt
are most abundant during April and there were nine sampling days
in 1974 whereas in 1975 only three sampling days were conducted
in April. The spottail shiner replaced the smelt as the second
most abundant species with 11.07% of the total. In general,

*The splake is a. hybrid form, not a true species.
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TABIE VII-2

FISH SPECIES INVENTORY
FROM SEINE, TRAWL, AND GILL,NET COLLECTIONS

" NINE MILE POINT VICINITY — 1975

FAMILY SCIENTIFIC NAME COMMON NAME SEINES INANLS GILL NETS

Pe tromyzontidae
Lepisosteidae
Amiidae
Anguillidae
Clupeidae

Salmonidae

Osmeridae
Esocidae

Cyprinidae

Petromyzon marinus
Leptsosteus osseus
Amia calva
Anguilla rostrata
Alosa pseudoharengus
Dorosoma cepedxanum
Salmo gairdneri
S. trutta
Salvelinus fontinalis
S. namaycush
S. namaycush x fontinalis
Coregonus arted.ii
Oncornynchus tshawytscha
0; kisutch
Osmerus mordax
Esox americanus americanus
E. lucxus
Garassius auratus

Hybognathus nuchalis
Notemigonus crysoleucas
Rhine.chthys cataractae
Notropis atherinoides
N. hifrenatus
N. hudsontus
Pimephales promelas
Couesius plumbeus

Sea lamprey
Longnose gar
Bowfin.
American eel
Alewife
Gizzard shad
Rainbow trout
Brown trout
Brook trout
Lake trout
Splake trout
Cisco or Lake he
Chinook salmon
Coho salmon
Rainbow smelt
Redfin pickerel
Northern pike
Goldfish
Carp
Silvery minnow
Golden shiner
Longnose dace
Emerald shiner
Bridle shiner
Spottail shiner
Fathead minnow
Lake chub

X
X

rring
X
X
X

X
X
X
X
X
X
X
X

X

X
X
X

X-
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

X



TABLE VII-2
(Continued)

FISH SPECIES INVENTORY

FAMILY

Catostomidae

Ictalur idae

Percopsidae
Gadidae
Cyprinodontidae
Gasterosteidae

Percichthyidae

Centrarchidae

Percidae

Sciaenid'ae

SCIENTIFIC NAME

Catostomus commersoni
C. catostomus nannonyzon
Erimyzon sucetta
Hypentelium nzgricans
Ictalurus nebulosus
I. punctatus
Noturus flavus
N. gyrinus
Percopsis omiscomaycus
Lota iota
Fundulus diaphanus
Culaea inconstans
Gasterosteus aculeatus
Morone americana
M. chrysops
Amh lop la tea rupee tris

L. macrochirus
Micropterus dolomieui
M. salmoides
Pomoxis nigromaculatus
Etheostoma nxgrum
Perca flavescens
Fercina caprodes
Sttzostedton vitreum vitreum
Aplodinotus grunniens
Cottus bairdii

SEINES TEANLS GILL NETSCOMMON NAME

White sucker X

Dwarf longnose sucker
Lake chubsucker X

Northern hogsucker X

Brown bullhead X

Channel catfish
- Stonecat

Tadpole madtom X
Trout perch
Burbot
Banded killifish X

Brook stickleback X

Threespine stickleback X
White perch X
White bass
Rock bass
Pumpkinseed
Bluegill sunfish
Smallmouth bass
Largemouth bass
Black crappie
Johnny darter
Yellow perch
Logperch
Walleye
Freshwater drum
ottled sculpin

X
X

X
X
X
X

X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X

X
X

X



TABLE VII-3

TOTAL FISH ABUNDANCE COLLECTED BY SEINES TRAWLS AND GILL NETS

NINE MILE POINT VICINITY- 1975

SEINE SURFACE TRAWL BOTTOM TRAWL TOTAL TRAWLS SURFACE GILL
NETS

BOTTOM GILL
NETS

TOTAL GILL
NETS TOTAL *

COMMON NAME

Alewife
S ottarl shiner
White erch

NO.

7055
51
15

13021 1981
37 19

249

NO. NO.
(TRANSECTS) (EXPER.)

CATCH
EFFORT

6.47

0.01

NO.

1684
43
38

CATCH
EFFORT NO.

0. 14
0. 12

43
41

5.50 3665

CATCH
EFFORT

5.99
0.07
0.07

NO.

35462
147
115

CATCH
EFFORT NO.

43. 73 14146
0.1 8 52
0.14 3715

CATCH
EFFORT NO.

CATCH
EFFORT

7.73
3.32

8799
3830

.5
1.98

12.63 49608 25.69

NO.

60328 75.09
8893 11.07
3886 4.84

Rainbow smelt 58 0. 19 175 0.57 233 0.38 860 1.0 893 0.80 1753 0.91 1987 2.47
Yellow orch
Gizzard shad
Trout-perch
White sucker
Smallmouth bass
Rock bass

22

324
45

0.01
0.01

18
21

0.06
0.07

0.01

21
22

0.03
0.04

2 <0.01

398

15

0.02
0.49

<0.01
0.01
0.02
0.01

1005
451
657
636
413
289

0.90
0.40
0.59
0.57
0.37
0.26

0. 31018
849 0.44

0.34659
0.33645

428 0.22
294 0. 15

1 0
878
681
652
432
296

1.29
1.09
0.85
0.81
0.54
0.37

Brown trout 116 0. 14 0.06 182 0.09 182 0.23
Threespxne

stickleback
Lake chub
White bass
Brown bullhead
Johnn darter
Mottled sculpin
Stonecat

65 13

21

46 0. 15

0.01

48 0. 16

0.29
0.22

94

88

0. 15

0.01

0. 14
0.11

23
0.01
0.03

<0.01

<0.01

125
73
89

10
77

<0.01
0. 11
0.07
0.08

0.01
0.07

1 <0.01
131 0.07

0.010

78 0.04

96 0.05
92 0.05

160
133
97
92

78
78

0.20
0. 17
0. 12
0.11
0. 11
0. 10
0. 10

Emerald shiner
Coho salmon
Golden shiner
Chinook salmon
Lake trout
Rainbow trout
Pum kinseed
Car
Amer>can eel
Larsemouth bass
Freshwater drum
Burbot
Lon nose dace
Lon nose ar

53
12
39

12

7 0

10
20

57

19

9 s 0.03

3 '01

0.02

0.02

14 0.02

0.01

31

14

0.04

0.01
<0.01
0.02

<0.01
<0.01

0.01
<0.01

<0.01

14 0.01
<0.01
0.01

10 0.01
8 0.01

1 <0.01

27 I 0.02
<0.01

14 l 0.01
8 0.01
5 i <0.01

45 0.02 57
1 <0.01

22 0.01
40
29

28
18
15

0.01 ! 28
0.01 i 18
0 01 I 17

10 0.01 14

5 <0.01= 5

<0.01 13
~ 12

11: 0.01 i 11
9 I <0.01 9

0.0
0.07
0.05
0.04
0.03
0.02
0.02
0.02
0.02
0.01
0.01.
0.01
0.01
0.01



TABLE VII- 3 (Continued)

TOTAL FISH ABUNDANCE COLLECTED BY SEINES TRAWLS AND GILL NETS

NINE MILE POINT VICINITY- 1975

SEINE SURFACE TRAWL. BOTTOM TRAWL TOTAL TRAWLS SURPACE GILL
NETS

BOTTOM GILL
NETS

TOTAL GILL
NETS

COMMON NAME
NO

(TRANSECTS)
NO ~

(EXPER.) NO.
CATCH
EFFORT NO.

CATCH
EFFORT NO

CATCH
EFFORT NO.

CATCH

EFPORT NO.
CATCH
EFFORT NO.

CATCH

EFFORT NO. X

Broog
stickleback

Sea lam re
Northern eke
Walle e
Black cra xe
Northern

hozsucker
S lake trout
Banded killifrsh
B luepill sunfish
Bowfin
Brook trout

hannel catftsh
Cisco or

Lake herrin
athead mtnnow
oldfish
on nose sucker
edfin ickerel

Silver minnow
ad ole madtom
oR erch

Bridle shtncr
ake chubsucker

22

10

<0.01 1 <0.01
0.

0.0

0.01

0.
<0.01

3 <0.01
1 <0.01

2 <0.01
1 <0.01

1 <0.01

1 <0.01

1 <0.01

1 ~ <0.01
1 <0.01
1 <0.01

0.0
<0.01
0.0

<0.01
0.01

<0.01

<0.01
<0.01

<0.01

<0.01
<0.01

'0.01

.4 <0.01

0.0
3 <0.0
2 0. 1

2 <0.01
0.0
0.01

<0.01
0.0

<0.0
<0.01

<0.01
<0.01
<0.01
<0.01
<0.0

* Experimental seines not included in total number and percent
" Not applicable



the abundance values and percent composition of other dominant
species (those making up, 99X of the total) do not exhibit any
marked changes.

A rough approximation of the success of the salmonid stocking
program in Lake Ontario is reflected in the catch per unit effort
of these species at Nine Mile Point. Both the brown trout and
the coho salmon were caught in greater numbers in 1975. The
brown trout was represented by 182 specimens in 1975 as compared
to 75 in 1974, an increase of more than'100X, and the coho salmon
by 57 individuals in 1975 and by 13 in 1974, a 400% increase.
Lake trout catch increased from four in 1974 to 28 in 1975.
Other salmonids were captured in similar low numbers over the
last two years. Largemouth bass showed a marked increase since
none were collected in 1973 or 1974 and comparing the same gear,
12 were collected in 1975.

b. Seine Collections

The 1975 program included several experimental sampling sites
(Figure VII-2) added to clarify the. role of Mexico Bay as a contri-
butor (e.g., spawning ground, nursery area) to the fish communiti,es
in the vicinity of Nine Mile Point.

In addition to the standard 50-ft seines, 200-ft nets were employed
at the new localities. The ability of the larger nets to "fish"
more efficiently is reflected in the collection of five species
not previously captured at Nine Mile Point (Table VII-3). These
included the silvery minnow (H bo nathus nuchalis), bridle shiner
(Notro is bifrenatus), lake chubsucker Erim zon sucetta), tadpole
madtom Notrurus ~g rinus), and logpdrch Percina ~ca rodes).
Although habitat differences at the experimental sites are probably
an important factor in this occurrence, a similar effort with
a 50-ft seine yielded only a single new species (which was also
captured with the 200-ft seine). This comparison is further
complicated by the fact that the two seine types were used at
different times of the year and with unequal monthly efforts.
Therefore, the results due to habitat differences cannot be differ-
entiated from sampling gear efficiency at this time.

The results of bimonthly seining surveys at the four plant transects
are shown in Figure VII-3. Most individuals were collected during
the summer months, May through September. Numbers of individuals
were evenly distributed among the four transects in June; however,
during May, July, August and September, considerably more specimens
were captured at NMPE. Alewives predominated in the summer catches,
comprising 99.0, 99.5, and 98.0%, respectively, of the total
for those three months. The number of species collected remained
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fairly constant throughout the summer, except at NMPE in June
, and NMPW and NMPP in July. Eleven species were collected at

NMPE in June at a time when the percentage of alewives was at
a minimum (3%).

Of the 35 species captured in 1975 seine collections, the lake

nuchalis) were collected for the first time at the experimental
seining sites. The former species is considered rare in Canada
(Scott and Crossman, 1973), and the latter has a unique distribu-
tion, being found only in eastern Lake Ontario and in none of
the other Great Lakes.

c. Trawla

Trawl collections did not yield adequate numbers, of fishes for
precise statistical evaluation by station. Analyses will, therefore,
be .limited to qualitative comparisons of the transects by month.
Trawls produced the smallest number of species (14) of the three
gear types. The data plotted in Figure VII-4 indicate that the
distribution of species was fairl'y uniform among transects with
none of the transects abominating in species richness. In addition,

'henumber of species remained .fairly constant throughout the
year with the exception of December.

Abundance values, on the other hand, were greatest at the power
. plant transect (NMPP/FITZ) for each month, except during September

and November. Similar results were noted in the 1973 collections;
however, th'is relationship was less clear in 1974 when abundance
values were greater at NMPW during April and May. Maximum abundance
of fishes collected by trawls in 1975 was observed in August,
when alewives predominated in the catches. Interestingly, both
spring and fall trawl collections contained considerable numbers
of alewives (Figure VII-4), unlike the corresponding seasonal
catches with seines. The lack of alewives inshore in these months
reflects the absence of juveniles which are normally abundant
in the near-shore area during the summer months.

d. Gill Net Collections

The Shannon-Weaver diversity measure (H') commonly used in ecologi-
cal studies provides valuable information for assessing community
structure and environmental quality. However, a knowledge of
community composition is also essential to these studies since
diversity as measured by H'ndicates 1'ittl'e about the particular
species makeup of a sample.
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In this section community analysis is described by including
species composition in several different analyses and investigating
in greater detail those community parameters correlated with
observed values of diversity.

As a basis for comparison with 1974, only bottom gill net data
will be utilized. However, the relative composition of surface
and bottom collections was different during 1975, when a greater
percent of alewives were collected from the surface gill nets.
Nearly 17,000 fewer alewives were caught at the bottom than at
the surface; this species constituted 95.2% of the total surface
catch in 1975 as opposed to 79.5% in 1974. In addition, the
fact that bottom collections contained 13 more species than surface
catches, and that 99% of the total surface catch was composed
of only four species, compared to 13 species in bottom collections,
indicate that the surface catch is largely dominated by the presence
of the alewife. As a consequence, additiorial information may
be gained in terms of community analysis if these data are omitted
from consideration.. These factors, however, must not preclude
the importance of the upper water column collections in'community
analysis or in considerations dealing with the thermal plume
which tends to disperse on. the surface.

Diversity values for bottom gill net catches are shown in Figure
VII-5. The fairly distinct west-to-east gradient of increasing
diversity, which occurred in 1974, was not a prevalent trend
in 1975. Instead, both the average diversity and the range were
similar for all transects. When the 1974 data for diversity
of species other than alewives were plotted (Figure VII-6), the
west-to-east trend was eliminated, indicating increasing dominance,
D*, of this species in a westerly direction in 1974. A similar
result is obtained by calculating the average dominance contributed
by alewives to each transect.

Tables VII-4 and VII-5 indicate that, in general, alewife„abundance
(expressed as dominance, D) was lower in 1975 than in 1974.
The corresponding averages for the months of maximum alewife
abundance over the two years are always greater in 1974. This
is further reflected in the approximately 14,000 fewer alewives
captured in 1975. The alewife dominated 1975 monthly bottom
gill net collections less frequently than during 1974 (Table
VII-4). For example, in a number. of fall collections, the most
abundant species was the white perch or spottail shiner. The

*Thx,s xs a quantitative measure of dominance defined by D = Ni/N,
where Ni is the number of individuals of the most abudant species
and N is the total number of individuals.
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TABLE VII-4

SPECIES DIVERSITY (H'), DOMINANCE (D), AND EVENNESS (J')
OF BOTTOM GILL NET COLLECTIONS

NINE MILE POINT VICINITY — 1975

ALL SPECIES
MONTH

TRANSECT INDEX - APR JUN JUL AUG SEP OCT NOV DEC

NMPW

NMPP

D

Jb
N

S

H'

Jl
N

S

l. 744
0. 656
0.436

31. 6
16

1. 913
0. 666
0. 490

35. 0
15

l. 713
0. 657
0. 438

21. 9

15

2. 739
0. 287
0. 685

14. 7
16

2. 251
0. 474
0.608

25.3
13

2. 412
0. 456
0. 590

14. 7
17

1. 580
0. 711
0. 379

34. 2
18

2. 163
0.608
0.500

21.9
20

2. 689
0. 329
0. 688

16. 6
15

2 974d
0.289
0.700

11.5
19

2. 399
0. 406
0. 614

20. 1

15

2. 520
0.342
0.604

17. 5
18

2. 106
0. 565
0. 539

20. 3
15

2. 275
0. 402
0. 536

28. 1

19

2. 213
0. 464
0. 553

32. 9
16

2.059
0.429
0.504

28.8
17

1.041
0.821
0.403

12.8
6

1. 420
0. 486
0..411

28. 3
11

FITZ
D

J I

N

S

1. 792
0.445
0.565

59.4
9

2. 654
0.336
0.679

11.1
15

2. 071
0.505
0.560

35.6
13

1. 479
0.703
0.342

63.6
20

- 2.616
0. 283
0. 669

22. 2
15

. 2.550
0. 392
0. 638

27. 7

16

2. 321
0. 407
0.594

29.4
15

1. 486
0.647
0.390

45.8
14

l.432
0.572
0.452

31.2
9

NMPE
D
Jl
N

S

1. 950
0. 526
0. 544

29. 6
12

2. 622
0. 325
0. 642

13. 0
17

1. 505
0. 672
0. 453

49. 9
10

2. 161
0. 447
0. 553

21.4
15

2. 236f
0. 334
0. 587

38. 4
14

2. 190d
0. 423
0.611

35.2
12

2. 207
0. 520
0.580

26. 1

14

1. 941
0. 536
0. 510

37. 5
14

1. 132
0. 809
0. 357

16. 1

9

bDay and night collections
N = total catch per 12-hr

dAlewife most abundant species

~ ~

White perch most abundant species
pottail shiner most abundant species
lewife and white perch most abundant species (



TABLE VII-5

DOMINANCE (D) IN BOTTOM GILL NETS

NINE MILE POINT VICINITY — 1974

DATE NMPE

TRANSECT
NMPW NMPP FITZ

APR

JUN

JUL

AUG

SEP

OCT

NOV

DEC

MEAN

0. 665

0. 534

0. 524

0. 828

0. 450

0. 461

0.432

0.316

0.316

0.638

0.739

0.534

0.762

0. 847

0.556

0,526

0.334

0.500

0.444

0.720

0.651

0. 444

0. 860

0. 916

0.648

0.541

0.198

0.341

0.375

0.717

0. 637

0.649

0.637

0.814

0.452

0.376

0.541

0.631

0.673

0.684

abAlewife unless noted
White perch
Spottail shiner



FIGURE VII-5

SPECIES DIVERSITY ( H ) BY MONTH OF FISH COLLECTED IN
BOTTOM G I LL NETS
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FIGURE VII- 6

SPECIES DIVERSITY ( H ) BY MONTH OF FISH .COLLECTED IN
BOTTOM G I LL'ETS, EXCLUDING ALEWIVES
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same decreasing trend in alewife abundance has also been observed
for larvae and juveniles collected in impingment and entrainment
studies (see Chapters VIII and IX of this report).

Diversity values are shown on a monthly basis for 1975 in Figure
VII-7. Diversity peaks occurred in the spring (May) and late
summer (August). No clear trends are apparent among the transects.
The low diversity values observed in June and July result from
the higher dominance (D) (Table VII-4) exhibited by alewives
during these months, particularly at NMPP, FITZ, and NMPE; this
is also reflected in the corresponding evenness (J') measures
for the same localities.

It is necessary to approach community analysis with additional
methodology in order to obtain a more~ comprehensive picture of
power plant impact. To achieve this goal, monthly station data
were subjected to a clustering regime using the group-average
strategy (Clifford and Stephenson, 1975). The results are presented
in Appendix VII-1 to VII-3. This procedure is effective in grouping
similar entities based on some predefined basis for association,
in this instance, percent similarity. Three basic conclusions
may be drawn from these data:

a) The transects do not differ greatly among themselves,
i.e., there is no evidence that power plant operation is
influencing the composition of the fish community (sampled
by bottom gill nets) at the experimental transects.

b) There is'an apparent difference between inshore and offshore
,stations, in this case. defined as the 15 and 30 ft and 40
and 60 ft depth contours, respectively.

c) "Outlying" stations, i.e., those distinctly different
from most others, were few and not consistently observed.

Examination of the individual dendrograms indicates that, except
for September, when all NMPE stations were in the same general
cluster, and October, when the plant (NMPP) stations were uniform
(within a distinct cluster), the stations at a given transect
are generally not as similar to each other as are those stations
at corresponding depth contours between transects. The latter
conclusion is supported most clearly by data collected during
the months of June, August, November and December, and to a lesser
degree by those from other months. This trend of differences
between depths suggests that further analys'is be conducted to
distinguish community differences associated with depth contours
in the Nine Mile Point vicinity.
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No single station- or group of stations was consistently different
at all times. The strongly outlying associations include FITZ-60 ft
in'ay; NMPE-30 ft in July, NMPP-60 ft in August, and NMPW-60 ft
in December. Actually, the level of least association between
most within-month clusters is very high, except those during
December (where the single specimen of yellow perch caught at
NMPW-60 ft resulted in a very low association of this station
with all others). This is an'ndication of the overall similarity
within the fish community in this area. This observation further
supports the contention that plant operation is not .having a
major effect upon'ish communities at Nine Mile Point.

The community inventory for bottom gill net collections is shown
seasonally in Figure VII-8. The cycle for each transect is dis-
played separately to provide a basis for comparison. The data
were arranged in this way, in order to permit investigation of
any detectable differences in migratory behavior, behavior associ-
ated with the plume (e.g., avoidance during the summer and attrac-
tion during the winter), or any other seasonally induced patterns.
A number of important observations are evident in these data.
The catch per unit effort was greatest at the FITZ transect during
the summer and fall months. This was due primarily to the large
number of alewives captured in the gill nets during the summer
and to spottail shiners captured in the fall (Appendix Table
VII-4). Fewer fishes were collected at NMPP> especially during
the spring and summer, primarily because alewives and spottail
shiners were absent from the catches. The increased catch in
the fall was due to an influx of these two species into the area
(Appendix VII-4).

Fairly uniform catches were made at both NMPW and NMPE during
the year. An important difference is noted, however, in the
percent similarity recorded between seasons at the two transects.
At NMPW, for example , the community composition was similar
between spring and summer (86.7%) and although the catch per
effort remained the same in the fall, the community composition
changed, becoming more dissimilar (68.7%). The data in Appendix
VII-4 indicate that, concurrent with the decrease in the catch/unit
effort for alewives, there was an increase in the number of spottail
shiners and rainbow smelt captured, resulting in the observed
change in percent similarity.

In contrast, the similarity values remained low between seasons
at NMPE and the lowest number of species was consistently recorded
at NMPE for each season (Appendix VII-4).
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Diversity values did not reveal any consistent patterns between
the transects, nor among seasons. In other studies, such as
those of Haedrich (1975) and Haedrich and Haedrich (1974), diversity
values were lowered during the season of maximum recruitment
of young-of-the-year of the dominant species. Trawls were used
in these studies, however, and that gear type is more efficient
in capturing smaller individuals than are gill nets.

On the basis of diversity values alone, that is, their magnitude
and their change between seasons, it must be concluded that no
effects of thermal effluents on that portion of the fish community
sampled with bottom gill nets is observed in the vicinity of
Nine Mile Point.'iversity has not changed radically, either
spatially (between transects) or temporally (seasonally) in this
area. When the lack of difference in community composition between
transects, expressed by percent similarity, is added to these
observations, this hypothesis is strengthened further.

2. Feeding Habits of Selected Taxa

Feeding patterns of fishes are affected by many variables, including
those which govern the general, availability of food items. Some
s'pecies are adventitious, usually consuming the most abundant prey,
while others are specialized, selecting from a restricted range of
foods. In either case, the "well being" of a population of a given
species, expressed as standing crop, can be directly related to standing
crop of the food supply.

When the diet of a given species is investigated, several important
parameters should be considered, including size-related changes in
diet, structural (morphological) and behavioral differences, and
voracity. Food studies may also be conducted so as to analyze differ-
ences in spatial terms, i.e., among transects, or temporally, by
studying changes with season (trends over time). Diurnal differences
in feeding patterns may also be important considerations in the context
of reducing interspecific competition.

All of these factors are potentially affected by the presence of
power plants.'ncreased water temperatures in the vicinity of the
plant might, for example, result in increased feeding rates (voracity).
High temperatures may influence the community composition of prey
organisms (Coutant, 1970), thereby reducing or even eliminating the
food of certain predators, or may result in increased productivity
ultimately increasing numbers of heat-tolerant herbivores and other
associated orgnisms. The latter could be beneficial in making more
food available for higher trophic levels.
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The white perch, smallmouth bass, and yellow perch were collected
in 1975 for gut content analysis. To permit quantitative comparisons
of feeding habits, an attempt was made to obtain at least 25 specimens
of each available size class (Table VII-6). Several of the length
intervals designated in the 1974 study (LMSp 1975) have been consoli-
dated in reporting the 1975 data to provide better resolution of
any size-related changes in diet.

— White Perch

Sufficient numbers of white perch were collected over two length
intervals, 161-210 mm (III) and >210 mm to permit a quantitative
comparison of size-related food selection and differences among
transects.

The contents of 87 white perch guts from the two size classes
are listed in Table VII-7 and shown in Figures VII-9 and VII-'10.
For individuals in the length interval 161-210 mm, 29 guts contained
food; however, five of these held only oligochaete remains which
could not be quantified according to numbers or weight. These
were considered only insofar as they contributed to absolute
numbers of guts containing food (percent occurrence)'ut were
eliminated from the quantitative portion of the study. Similar
results were observed in the >210 mm size class; five guts contained
only oligochaete setae and were treated in the same manners
Eight guts (21.6%) in the 161-210 mm and 20 (25.6%) in the >210 mm

size classes were empty.

Because of the large differential in size of prey items, it was
decided to use biomass (mg dry weight) as the parameter which
describes white perch feeding habits most effectively; conclusions,
therefore, are based on this dimension. The major food items
(by weight) consumed by the larger specimens included fishes
(Pisces), which contributed 77.4% of the total, and the amphipod
Gammarus, which constituted nearly 16.%. Dipterans, especially

<1.0% and 4.9%, respectively. lsopods of the genus Asellus totalled
<1.0% of the gut contents of larger fish.

Food preference, defined by the number of guts in which a particular
item was present*, is also an important parameter which food
studies must consider. Thus, while Asellus composed nearly 1%

of the total food consumed, it had been eaten by only one fish
in the sample. Forage fish, on the other hand, were consumed

*Preference is distinguished here from active selection (hunting);
in the latter, the occurrence of a particular prey organism in the
gut may be higher than its occurrence in the environment.
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VII-6

SIZE CLASSES* OF SELECTED FISH SPECIES
FOR GUT CONTENT ANALYSIS

NINE MILE POINT VICINITY — 1975

SPECIES SIZE CLASS INTERVAL

Smallmouth bass

ite perch

ellow perch

0-50

0-80

0-80

51-120

81-160

81-160

121-300

161-210

>161

>301

>211

*Length in mm.



GUT CONTENTS OF ~
~ PERCH

NINE MILE POINT V — 1975

LENGTH INTERVAL: 161-210 mm; n 24 ; EMPTY 8 LENGTH INTERVAL: )210 mm; n 53 ; EMPTY 20

TAXON
NO.

PRESENT
DRY WT.

(mg)

OCCURRENCE

X OF
GUTS

X OF TOTAL
ORGANISMS

CONSUMED

X OF TOTAL NO.
DRY WT. PRESENT

DRY WT.
(mg) GUTS

OF
CUTS

OCCURRENCE X OF TOTAL
ORGANISMS

CONSUMED

X OF TOTAL
DRY WT.

PISCES
Etheostoma nigrum
Alosa pseudoharen us

Cot'tus bairdi
Osmerus mordax
Plp Passes

OTAL Prsces

OLLUSCA
Pu)monata

~pra l s sp.
Ferxssra tarda

Pelecypoda
Sphaeriidae

69.6

59.2
128.8

0.7

3.4

6.9
10.3

3.4

<0.1

0.1
0 ~ 1

<O.l

2.5

2.1

<0.1

9
7
2
1

1

24

'5
3

14

1501 '
5511.8
977.0
729 '

NA
3408.5

12128.2

42. 8
2.3

47.5

6
7
2
1

1

19
32

10. 3
12.1
3.4
1.7
1.7

32.8
55.2

1.7
1.7

1.7

0.3
0.2
0.1

<0.1
<0.1
0.8
1.5

0.2
0.1

0.5

9.6
35.2
6.2
4.7

NA
21.8
77.4

0.3
<0.1

0.3

RTHROPODA

Crustacea
Ostracoda
Malacostraca

Isopoda
asell s sp.

Garmarus sp.
Decapoda

Ga Da s sp.
lsseeea

Diptera
Chironomidae

Tanytarsini
Orthocladiinae

Cricotopus sp.
C. sjp. pupae

Other Diptera
Other Chironomidae

Trichoptera
Athripsodes s

OTAL All Pre Items

2024

64
5

16

215
2345

8.3

2153.7

7.1

19. 5
3.5

13. 4

465.9
2 00.9

19

12

3.4

65.5

6.9

17.2
13 '

24. 1

41.4

0.5

86.3

0.3

2.7
0.2

0.7

9.2
100.0

0.3

76. 9

0.3

0.7
0.1

0.5

16.6
100.0

83 62.4

19 81. 7

2281 2426.8

61.6

24 8.6

85
16

6
4

26.5
5.6
5.8
0.9

353 765.2
29 9 15 5.9

19

ll
5
1

3

15

5.2

1.7

32. 8

3.4

5.2

19. 0
8.6
1.7
5.2

25.9

2.8

0.6

77.6

0.1

0.8

2.9
0.5
0.2
0.1

12.0
100.0

0.4

0.5

15.5

0.4

0.1

0.2
<0.1
<0.1.
<0.1

4.9
100.1

Miscellaneous
UID eggs
G ares eggs
~e rasa
Oligochaeta (setae)
Cyclops sp.

93
15

18. 6
2.9

<0.1
14

1

3.4
3.4

48.3
3.5

323 94.4

<0.1 1

13

3.4

1.7
22.4

a
bDoes not include 5 additional guts containing only oligochaeta setae

Includes those guts containing oligochaeta setaecTotal of all prey items
NA ~ Not available
- > Not applicable



FIGURE VXr-9
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FIGURE VII-10
PERCENT COMPOSITION OF GUT CONTENT BIOMASS
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32.8% and 25.9%, respectively. Although they composed a relatively

27.6% of larger white perch and, similarly oligochaetes occurred
in the guts of 22.4X of the total.

Smaller white perch did not differ in the qualitative composition
of their diet; however, the proportions of the various items
differed substantially. While this group consumed larger quantities
of Gammarus, totalling 76.9%, fish constituted 4.6X in this small
sample. The trichopteran Athripsodes was also eaten in greater

weight contributed little to total biomass (<1%) was taken in
considerable numbers. Preferred food items include Gammarus

Fish and invertebrate eggs were occasionally eaten; however,
they may be far more important as a seasonal food item corresponding,
of course, to peak spawning periods of dominant species. LMS
(1974), for example, found that eggs constituted a large proportion
(by percent occurrence) of the spring diet of white perch.

Of the several species of fish consumed by large white perch
(Table VII-7), the Johnny darter Etheostoma nigrum and the alewife"'—"" '""'""''"

~1 3 of all fish eaten could not be identified, preventing further
conclusions concerning pre ference.

Only five specimens in the next smaller size interval, 81-160 mm,
were captured. Of these, three individuals contained food, and
a fourth only oligochaete remains. This small sample precludes
any further analysis beyond general description of the food items.
Two chironomids were observed, Chironomus and Cr tochironomus,
totalling 122 (by weight). Gammarus formed the bulk 88% of
the items present, occurring rn two of the three specimens contain-
ing food.

An attempt was made to categorize gut contents by transect (Figure
VII-10 and Appendix VII-5), and the results of this statistical
analysis are shown in Appendix VII-6. The single classification
ANOVA indicates that significant differences (p < 0.05) occur
among transects for the number of Gammarus consumed. A least
significant difference procedure (a = 0.05) applied to these
data demonstrated that more Gammarus were eaten at NMPP transect
(Appendix VII-6) than at the other transects; however, a more
conservative test, the Bonferroni t-test, which requires that
p <0.017 for each test to maintain the overall "family" of g

0.05, results in a significant difference only between NMPP
and NMPW transects (Appendix VII-6).
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Insufficient samples were collected ov'er seasons either to permit
trends (if any) to be established, or,to support any conclusions
concerning diurnal feeding patterns. The data were also analyzed
by sex; however, as expected no differences were noted.

Previous studies, particularly those of Cooper (1941) and Richards
(1960) indicated a changing composition in white perch diet with
increasing body length, from aquatic insects and crustaceans
to fishes. Other investigations of fieshwater populations corrobor-
ate these conclusions, although absolute composition may differ
slightly. In general, feeding habits of white perch are governed
largely by seasonal abundance of prey organisms and this species
may, therefore, be considered a non-selective (generalized) feeder.

— Smallmouth Bass

Food selection patterns of adult smallmouth bass differed from
those of adult white perch (Figure VII-9). The items consumed
by 26 individuals in the= size class >301 mm (IV) are listed in
Table VII-8. Rather than ingesting a wide variety of organisms
from their habitat, larger bass apparently limit their feeding
to essentially two types of prey: small fishes and decapod crusta-
ceans. Twenty-five specimens taken during a single effort is
a small sample; however, previous studies support these results.
Scott and Crossman (1973), for example, describe the diet of
smal'lmouth bass as including crayfish, fish, insects, and occasional
frogs. Fish are believed to be the most important component.
In this study they constituted 70X (by weight) of the gut contents.

Fish were present in the guts of 73X of the bass, whereas comparable
values for crayfish were 30% by weight and 30% by occurrence.
Two genera of crayfish were taken, Orconectes and 'Cambarus, with

— Yellow Perch

Ten yellow perch were collected during the food studies program.
Of these, nine were captured during one gill net operation conducted
on 16-18 June, while a single specimen, whose gut was empty,
was taken in a gill net in October. Of the total number of fishes
collected, 40X contained no food while the remainder had consumed
one or more items. Organisms identified in the guts are listed
in Table VII-9.

This small sample does not permit fully definitive statements
to be made concerning yellow perch diet; however, the general
selection of food organisms agrees closely with observations
made in other studies. Scott and Crossman (1973), for example,
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TABLE VII-8

GUT CONTENTS OF SMALLMOUTH BASS

NINE MILE POINT VICINITY— 1975

LENGT INTERVAL: )301 mm

TAXON
NO. DRY. WT.

PRESENT (m )

OCCURRENCE
2 OFb
GUTS

Z OF TOTAL
ORGANISMS

CONSUMED

2 OF TOTAL
DRY Vf.

PISCES
Etheostoma nigrum

~retro ss h ds s

~retro ss p
Cottus bairdi
0 ~ ere rdr

Urp posses

TOTAL P races

3
2
1
2
1

3ll
23

432.8
4068.3

101.8
109.9
43.0

4562.2
2455.3

1177 .3 19

7.6
7.6
3.8
7.6
3.8

11.5
34.6

73.1

8.1
5.4
2. 7
5.4
2.7
8.1

29.7

62.2

2.6
24.2
0.6
0.7
0.3

27.1
14.6

70.0

ARTHROPODA
Crustacea

Decapoda
prtooeotes sp.

peeress sp.

TOTAL Deca oda

3063.5
87.0

1027. 7
802. 2

4980.

5
1

1

2

19. 2
3.8
3.8
7.7

26.9

16. 2
2.7
2.7
8.1

29.7

18. 2
0.5
6.1
4.8

29.6

Insecta
Orthoptera

TOTAL A Pre Items

63. 0 3.8 8.1

00.0

0.4

0

Miscellaneous
Oligochaete (setae) 3.8

a
N he 25; does not include 1 additional gut containing oligochaete

b
setae ~ empty ep 10
Includes those guts containing oligochaete setae; N ep 26

—Not applicable



TABLE VII-9

GUT CONTENTS OF YELLOW PERCH

NINE MILE POINT VICINITY- 1975

LENGTH INTERVAL: )161 mm; n~6; EMPTY 4

AXON

ISCES
Etheostoma ~ni rum
Alosa seudoharengus

NO.
PRESENT

DRY WT.
(m )

85.4

NO. OF
CUTS

I Of
GUTS

16.7

OCCURRENCE Of TOTALPN

ORGANISMS
CONSUMED

5.8

I OF TOTAL
DRY WT.

13.3

~Not o ss hu son\ s

Osmerus uordex
Dip Pastes

OTAL Prsces

OLLUSCA
Pulmonata

~Graulus sp.
Pertssta tarda

Pelsoppode
Sphaeriidae

RTHROPODA
Crustacea

Ostracoda
Malacostraca

Isopoda
Asellus sp.

Gaamarus sp.
Decapoda

Dr o ett s ~ro
ns'nsecta

Diptera
Chironomidae. s

Tanytarsini
Orthocladiinae

Cricotopus sp
C. sp. pupae

Other Diptera
Other Chironomidae

Trichoptera
~Athri sodas sp.

OTAL A Pre Items

Miscellaneous
UID eggs
Gammarus eggs
Nematode
Oligochaeta (setae)
~to lop sp.

109

252.9

7.5
345.8

6.4

289.2

NA

48.4

2 33.3

16.7
50.0

16.7

16.7

33. 3

10.0

20.0

29.4

5.8
1.2

35.3

11. 8

11. 8

9 .9

39.4

1.2
53.9

1.0

45. 1

NA

9.9

*Total of all prey items
NA ~ Not available- he NOt appliCable



state that large yellow perch (>150 mm) feed primarily on decapod
crustaceans, small fishes and Odonata nymphs. In addition, they
frequently ingest the eggs of a wide variety of fishes. Perch
from Nine Mile Point consumed mostly fishes (54% by weight) and
decapods (45% by weight). The only insects present in perch
guts represented the order Diptera, and consisted exclusively
of the family Chironomidae. Benthic collections made in 1973
and 1974 in the vicinity of Nine Mile Point did not yield any
members of the order Odonata, a fact which explains the absence
of this group in the perch's diet.

Other species found in this sample (Table VII-9) include the
amphipod Gammarus, which comprised <1% by weight of the total
biomass, and several oligochaetes which had been eaten by two
fish. A mass of eggs (probably those of sculpin) were recorded
from one individual, confirming the observation of Scott and
Crossman (1973). Adult sculpin were also preferred food items,
since they accounted for 83% of the total number of fish consumed.

Thus, with the exception of Odonata, perch in the vicinity of
Nine Mile Point seem to reflect the characteristic diet of the
species. The absence of Odonata is probably readily compensated
for by the abundance of other insect groups, notably the chironomids.

D. CONCLUSIONS

l. A total of 80,337 fishes representing 53 species were collected
in the vicinity of Nine Mile Point.

2. The alewife, rainbow smelt, and spottail shiner were the most
abundant fish collected in 1975 as they were in 1974.

3. Six species were collected in 1974 which were not collected previous-
lyo

4. Increased numbers of salmon were collected which may be viewed
as a measure of the success of the salmonid stocking program.

5. Diversity and clustering analysis did not reveal significant
changes which could be attributed to power plant generation.

6. Gut content analyses on yellow perch, white perch, and smallmouth
bass revealed that these species are consuming prey items in a manner
similar to that reported in the literature.
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APPENDIX VII-1

SIMILARITY OF BOTTOM GILL NET COLLECTIONS

NINE MILE POINT VICINITY — 1975
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APPENDIX VII-2

SIMILARITY OF BOTTOM GILL NET COLLECTIONS

NINE MILE POINT VICINITY — 1975
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APPENDIX VII-3

SIMILARITY OF BOTTOM GILL NET COLLECTIONS

NINE MILE POINT VICINITY — 1975
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'APPENDIX VII-5

CUT CONTENTS OF WHITE PERCH BY TRANSECT

NMPW

NINE MILE POINT VICINITY- 1975

> 210 mm

NMPP FITZ NMPE

TAXON
DRY WT.

(m )
2 OF TOTAL

DRY WI'.
DRY WT.

(m )
2 OF TOTAL

DRY WT.
DRY WT.

(m )
I OF TOTAL

DRY WT.
DRY WT.

(mg)
OF TOTA

DRY WI.

PISCES
Etheostoma ~ni rum"'""

'*""'Notre

xs h dsou\ s

Ge erus ordax
GAD Pastes

612. 9
165. 7

792. 9

1309.0 .

18.4
5.0

23. 9

39.4

315.1
2113a 9

6.4
42. 7

624' 12, 6

85.4
1796.0
898.0

1152.9

2.0
41. 6
20. 8

26. 7

487. 6
1436.2

79.0

NA
321.4

15.5
45.7

2.5

10.2

TOTAL Prsces

MOLLUSCA
Pulmonata

~Graulus sp.
Ferrssxa tarda

Pelecypoda
Sphaeriidae

ARTHROPODA

Amphipoda

Deoapo3a
Cambarus sp.

Insecta
Diptera

Chironomidae
Tanytarsini

Orthocladiinae
~trieste us sp.
C. sp. pupae

Other Diptera
Other Chironomidae

Trichoptera
~Athrd e d sp

TOTAL All Pre Items

2 0.

93. 6

39.8

1.5
1.6

303.4

3320.4

.7

2.8

1.2

<0.1
<0.1

9.1

100.0

3053.

1747. 2

3.9
2.0

140. 9

4947.6

1.7

35. 3

<0.1
<0.1

2.8

99.9

3932.3

8.3

319. 1

2.6

4.2
2.0

47. 7

4316.2

9 .1

0.2

7.4

0.1

0.1
0.1

100.0

2324. 2

42. 8.
2.3

47.5

54.1

81. 7

267.0

21.8

6.3

14.1
2.4
5.8
0.9

273.2

3144.1

73.9

1.4
0.1

1.5

1.7

2.6

8.5

0.7

0.2

0.4
0.1
0.2

<0.1

8.7

100.0

a
N su 53 fish; does not include guts containing only oligochaete remains

NA au Not Available



APPEHDIX VII-5 (Continued)

CVT CONTENTS OF WHITE PERCH BY TRANSECT

NINE MILE POINT VICINITY- 1975

161- 210 mm
b

NMPP FITZ NMPE

AXON

PISCES
Etheostoma nigrum

~Notro as h ds s

Oa er s~oax
Dip P see

DRY WT.
(m )

69.6

OF TOTAL
DRY WT.

6.7

DRY WT

(mg).
I OF TOTAL

DRY VT.
DRY WT ~

(m )

13.9

OF TOTAL
DRY Vl.

35.1

DRY WT.
(mg)

45.3

I OF TOT
DRY Vf.

64.0

OTAL Pisces 9.9 .7 3 ~ 9 3 .1 45.3 64 '

OLLUSCA
Pulmonata

~Crs l s sp.
perassae tards

Pelecypoda
Sphaeriidae

0.7 0.1

RTHROPODA
Crustacea

Ostracoda
Malacostraca

Isopoda
Asellus sp

Aephipoda
Gauserus sp.

Deeapoda
Da h r sp.

Insects
Diptera

Chironomidae
Tanytars ini

Orthocladiinae
~crit to us sp.
C. sp. pupae

Other Diptera
Other Chironomidae

Trichoptera
~Athens s dts sp,

OTAL A P re I terna

8.3

487.6

2.4

5.3
1.2

4.5

455.0

1034.6

0.8

47.0

0. 2

0.5
0.1

0.4

44.0

99.9

1617.4 97.9

4.7 0.3

6.6 0.4

8.7 0.5

54.4 100.1

14.3" 0.9
2.7 0.2

23.4

2.3

39.6

59.1

5.8

100.0

25.5

70.8 100.0

b
N ~ 24 fish; does not include guts containing only oligochaete remains



APPENDIX VII -6

STATISTICAL ANALYSIS OF WHITE PERCH GUT CONTENTS

NINE MILE POINT VICINITY — 1975

ONE-WAY ANALYSIS OF VARIANCE
(Arc Sin Transformed)
SOURCE DF SS MS ERR

TRANSECTS
ERROR

TOTAL

3
34
37

2.5835
6.8908
9.4743

0.8611
0.2027

4.25*

STATISTICALLY SIGNIFICANT AT a =.05

BONFERRONI t-test

TRANSECT
MEAN X

GAMMARUS

95% Confidence
Interval

NMPW

NMPP

FITZ
NMPE

10
16

8
4

44.67
93.40
60.77
47.30

18.37 — 72.70
77.99 — 99.90
29.20 — 88.00
8.81 — 87.89

NMPP-NMPW:

NMPP-FITZ'MPP-NMPE'=3.19

(p<.01)*
t=2.14 (p<.05)
t=2.20 (p<.05)

*Significant under the Bonferroni t-test requirement that p<.017
for each test to maintain the overall "family" of a=.05.





VIII. ENTRAINMENT

A. NINE MILE POINT NUCLEAR STATION UNIT 1

1. Introduction
'

Studies conducted by LMS during 1974 (LMS, 1975) of macrozooplankton
and ichthyoplankton entrained at Nine Mile Point Nuclear Station
Unit 1 have led to the following conclusions: 1) entrainment of
macrozooplankton is dependent on the behavior of the organism studied;
that is, bottom and mid-depth plankton appear to be more susceptible
to entrainment than organisms which are more evenly distributed through-
out the water column, 2) greater abundance of entrained plankton
has been observed in nighttime collections, 3) the eggs and larvae
of alewife and rainbow smelt have been entrained in greater numbers
than other ichthyoplankton species, and 4) the low percent survival
of entrained ichthyoplankton was attributed to the effects of sampling
and plant passage.

Objectives of the 1975 entrainment studies were to describe the quantita-
tive trends in macrozooplankton, fish egg, and fish larvae entrainment.

2. Materials and Methods

a. Field Collections

Entrainment samples were collected twice per month from April
through October of 1975 (Table VIII-1). On each survey date,
sampling commenced at 1100 hours> subsequent samples were collected
every three hours, yielding eight runs per 24 hours of sampling.
Each sample consisted of a 30 minute tow since the five surface
and mid-depth samples were collected from the fPll (west) and
812 (center) intake forebays, respectively. A 0.5 meter diameter
plankton net was used for sampling, as described in LMS (1975).
The sample duration in 1975 was 30. minutes since 1974 samples
collected over five minutes revealed low numbers of eggs and
larvae.

b. Laborator Anal sis

Laboratory analysis procedures were identical to those outlined
in Section V.B.2b for lake samples. Macrozooplankton were identi-
fied and enumerated on a monthly basis; the sample date chosen
for analysis was coincident with the date of lake sampling.
Ichthyoplankton and fish eggs were enumerated on all sampling
dates.

VIII-1
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TABLE VIII-1

MACROZOOPLANKTON AND ICHTHYOPLANKTON SAMPLING PROGRAM

1975

NINE MILE POINT NUCLEAR
STATION UNIT 1

JAMES A. FITZPATRICK
NUCLEAR POWER PLANT

9 APR*
23 APR

7 MAY

21 MAY*
4 JUN

18 JUN*
2 JUL

16 JUL*
6 AUG

20 AUG*
3 SEP

17 SEP*
1 OCT

15 OCT* 15 OCT*
5 NOV

19 NOV*
3 DEC*

30.DEC

* Samples analyzed for macro'zooplankton



Results and Discussion

a. Macrozoo lankton

(i) Taxonomic Composition of Entrained Macrozooplankton

Four invertebrate taxa were most abundant -in Nine Mile Point
Nuclear Station entrainment collections during 1975: L~e todora

fascratus and Dipte~ra e.gtt larval and pupal stages of chirono-
mids and culicids). Table VIII-2 is a taxonomic inventory of
all macrozooplankton present in entrainment collections at the
Nine Mile Point plant.

The data describing Hydroida abundance are presented in Tables
VIII-3 and VIII-4, but, the quantification of these sessile
(and hence, non-planktonic) colonial organisms is not possible
since the higher abundance frequently observed in the discharge
sample indicates their residence in the screenwells. The
data presented below will cover the three remaining taxa:
L. kindtii (which comprised 98.7X of the entrained community„
exclusive of hydroids), G. fasciatus (0.8%) and diptera.(0.3X).

1 s

Seasonal Distribution of Selected Taxa

~Le todora kindtii is an aestival species (Sebestyen, 1960;
Hutchinson, 1967; Cummins et al., 1969), which has been
observed to be the most abundant macroplankter both in the
near-shore Nine Mile Point vicinity (QLM, 1974; LMSS 1975;
Sec. VB-2) and in entrainment colle'ctions at the Nine Mile
Point Nuclear Station (LMS, 1975). Entrainment of L. kindtii
was maximal during sampling in August and September (Table
9111-3), with 54.52 and 24.5/ of all ~Le todora entrained
on these dates, respectively.

Entrainment abundance of Gammarus fasciatus showed a bimodal
pattern, with a minor peak in July~24% of the total number
of entrained G. fasciatus) and the major increase, during
October (44X of the total number of entrained G. fasciatus;
Table VIII-3). This pattern differed somewhat from that
observed during 1974 (LMS, 1975) when the major peak occurred
during August, and October levels were quite low, relative to
September and November 1974 collections.

Abundance of entrained dipterans underwent a gradual increase
through August, after which abundance decreased (Table VII-3).
A similar trend was shown to exist during 1974 (LMS, 1975).

VIII-2
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TABLE VIII-2

TAXONOMIC INVENTORY OF MACROZOOPLANKTON
IN ENTRAINMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

COELENTERATA
Hydrozoa

~Hdra sp.

PLATYHELMINTHES
Turbellaria

NEMATODA

ANNELIDA
Polychaeta

Sabellidae

Oligochaeta
Hirudinea

MOLLUSCA
Gastropoda
Pelecypoda

ARTHROPODA
Arachnoidea

Hydracarina (Acarina)
Crustacea

Branchiopoda
Cladocera

~Le todora kiadtii
Ostracoda

Podocopa
Malacostraca

Mysidacea
~Mais relicta ocolata

Amphipoda
Gammaridea

Gammarus fasciatus

INSECTA
Ephemeroptera
Trichoptera
Diptera



TABLE VIII-3

MEAN MONTHLY ABUNDANCE* OF MACROZOOPLANKTON
IN ENTRAINMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

MONTH

AUG

SEP

OCT

TOTAL
MACROZOOPLANKTO
(EXCLUDING
HYDROIDA

29.8

127. 7

811. 1

21045.2

112876.2

61267.8

12513.7

LEPTODORA
KINDTII

13. 6

610.4

20419.1

12315.1

60864;8

11678.7

GAMMARUS

FASCIATUS

23. 6

71.4

74.9

396.4

137.3

218.6

726.6

DIPTERANS

4.4

19. 9

65.8

108.4

357.9

140.8

24.6

HYDROIDA

424.1

435.5

722.4

1693..9

7605.6

1755.1

10562.0

* Number of organisms/1000 m



TABLE VIII-4

.MEAN HOURLY ABUNDANCE* OF MACROZOOPLANKTON

IN ENTRAINMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

TAXON 1100 1400 1700
HOURS

2000 2300 0200 0500 Q8QQ

TOTAL MACROZOOPLANKTON
(EXCLUDING HYDROIDA)

LEPTODORA. KINDTII

GAMMARUS FASCIATUS

DIPTERA

HYDROIDA

25117. 1

24907.4

49.1

131.4

3813.5

11747.9 21067.9 26994.5

63. 7

185.9

3047.6

51.7

77.4

4198.3

291.9

123.6

3390.0

12021.9 21253.6 27460.3 30606.0

29936.5

496.5

95.0

2532.6

406. 9 369.4 155. 2

73.8 71.7 66. 2

1604.9 3788.2 4137.6

49912.5 39607.1 32503.3

49381.1 39046.3 32234.5

* Number of organisms/1000 m



(iii) Diel Variations in Entrainment Abundance

Greater numbers of L. kindtii were entrained during the night
than during the day (Table VIII-4). This observation is consis-
tent with the organism's behavior: activity increases at
night with vertical migration of the larger individuals occur-
ring (Cummins, et al., 1969).

Greater numbers of G. fasciatus were entrained during nighttime
collections (Table Vlf~I-4 than during daytime. Since G. fasciatus
is observed to be both benthic and semipelagic (Bousfield,
1958), this increased abundance at night was considered to
represent the vertical migration of these organisms from
the benthos into the water column, a commonly observed pheno-
menon in aquatic crustacea (Bainbridge, 1961).

Entrainment of dipterans did not show any definitive diel
pattern (Table VIII-4). This was probably reflective of the
behaviors of the different species obscuring any patterns.

Ichth oplankton

(i) Species Composition

Seventeen species of fish larvae and eggs were identified
from the entrainment collections at the Nine Mile Point Nuclear
Station during 1975 (Table VIII-5); the two most abundant
species were alewife and rainbow smelt. Eight of these species
had been collected during the 1974 entrainment program.
Two species (burbot and white sucker) collected during 1974
were not collected during 1975; nine species collected during
1975 were not collected during 1974. Those species which
were not collected in either 1974 or 1975 only constituted
a minor fraction of the total abundance of entrained eggs
and lar'vae. One Coregonus sp. egg (10 eggs/1000 m ) was
collected on 24 April 1975.

— Fish Eggs

The eggs of rainbow smelt, were collected in entrainment
samples between 23 April and 18 June, pith maximum numbers
collected on 23 April (450 eggs/1000 m )(Figure VIII-1).
The eggs of the alewife comprised 96.8% of the total abundance
of the entrained eggs. Their eggs were first collected on
4 June and were not collected after 6 August. The greatest
number of eggs was collected during the 16-17 July survey.
Eggs of other species which were identified were common shiner
(21 May), white perch (4 and 18 June), yellow perch (18 June),
and gizzard shad (18 June).

VIII-3
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TABLE VIII-5

SPECIES INVENTORY OF ICHTHYOPLANKTON AND FISH EGGS

IN ENTRAINMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

FAMILY SCIENTIFIC NAME COMMON NAME

Clupeidae

Salmonidae

Osmeridae

Cypr inidae

Percopsidae

Percicthyidae

Centrarchidae

Percidae

Cottidae

Alosa pseudoharengus
Dorosoma cepedianum

b,cCoregonus sp.

Osmerus mordax

~Cy rinus carpio
Notropis atherinoides
N. cornutus
N hudsontus
Pimephales notatus
P. promelas

Percopsis omiscomaycus

Morone americana

b,cLapomts sp.
L. macrochirus

Etheostoma nigrum
Perca flavescens

Cottus hairdi

Alewifea

Gizzard shad a

Rainbow smelt a

b
Carp
Emerald shineg b,c
Common shiner

bSpottail shiner
bBluntnose minngw ',c

Fathead minnow pc

b,cTrout-perch

White perch a

Bluegillb,c

b
Johnny darteg
Yellow perch,

Mottled sculpin b,c

a
bEggs and larvae
Larvae only
Not collected during 1974



FIGURE VIII-1

ABUNDANCE OF ALEWIFE AND RAINBOW SMELT EGGS

IN ENTRA I NMENT COLLECTIONS
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— Fish Larvae

Alewife larvae were the most abundant larvae collected; they
were present in entrainment samples from 18 June through
15 October. Rainbow smelt larvae were collected on the initial
sampling date (9 April) and persisted through to the final
sampling date (15 October), with peak abundance occurring
on 3 September. Larval stages of johnny darter were initially
collected on 18 June and were present through the beginning
of August (Table VIII-6); peak abundance occurred on 2 July,
similar to the trend observed in the lake (see Section VB-2).
White perch larvae were present in June and August collections;
maximum numbers were entrained on 4 June. Mottled sculpin
larvae were collected on 18 June, when they were the predominant
species.

(ii) Seasonal Distribution of Eggs and Larvae

— Fish Eggs

Fish egg entrainment abundance displayed a bimodal pattern,
with peaks reflecting the spawning activities of the two
most abundant species: alewife, a summer spawner, and rainbow
smelt, a spring spawner (Scott and Crossman, 1973) (Table
VIII-7).

Greater abundances of fish eggs were present in entrainment
surveys during 1975 than during 1974 for both smelt and alewife
(Figure VIII-1). The difference, however, is attributed
to the natural variability in abundance over short time periods.
The peak concentration of alewife eggs (120,180 eggs/1000 m )
occurred during the 0200-0230 hrs collection on 17 July.

— Fish Larvae

Entrainment of fish larvae at the Nine Mile Point plant during
~1975 was characterised by a pattern of abundance in which
approximately 85X of the larvae were collected during the
five sampling .dates from 18 June to 20 August (Figure VIII-2).

, The peak larval abundance in entrainment collections was
observed on 2 July; this peak preceded the peak in abundance
observed for entrained fish eggs. However, ichthyoplankton
lake collections on 2-3 July showed a patchy distribution
in the vicinity of the Nine Mile Point intake structure;
larvae were concentrated at two stations: 0.5-NMPW-20 ft
and 1-NMPE-20 ft (see Section VB-2).
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TABLE VIII-6

ABUNDANCE OF SELECTED SPECIES OF ICHTHYOPLANKTON
IN ENTRAINMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

DATE JOHNNY DARTER WHITE PERCH OTHERS

21 MAY

,4 JUN

0.0

0.0

0.0

2.5

0.4

0.4

18 JUN

2 JUL

10. 1

17.9

0.8

0.0

24. 2

5.8

16 JUL

6 AUG

20 AUG

3 SEP

17 SEP

1 OCT

15 OCT

8.7

0.9

0.0

0.0

0.0

0.0

0.5

0.0

0.0

0.6

0.0

0.0

0.0

0.0

9.8

1.8

0.0

0.5

0.5

0.5

0.0

a 3.Number of larvae /1000 m; mean of times, and depths for each sampling date

b Others includes: Coregonus sp., Cyprinus carpio, Notropis cornutus,
N. atherinoides, N. hudsonius, Pimephales notatus, P. promelas, Percopsis
omx.scomaycus, Lepomis spat L. macrochirus, Cottus hairdi.

No larvae collected 9 and 23 April.and 7 May.



TABLE VIII-7

ABUNDANCE OF FISH EGGS AND PERCENT

COMPOSITION OF DOMINANT SPECIES

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

DATE MEAN ABUNDANCE DOMINANT SPECIES
PERCENT

COMPOSITION

9 APR

23 APR

7 MAY

21 MAY

4 JUN

18 JUN

2 JUL

16 JUL

6 AUG

7.0

464. 6

69. 1

2.0

10. 1

42.8

360.1

17765.2

24.3

Unidentified

Rainbow smelt

Rainbow smelt

Rainbow smelt

Unidentified

Yellow perch

Alewife

Alewife

Alewife

100.0

99. 9

91. 9

43.8

61. 5

49. 5

99. 9

100.0

100.0

a ~
.'

Mean of surface and b'ottom collections; number of eggs/1000 m .

bOf the total per sampling date

No eggs collected 20 Aug, 3 and 17 Sep, 1 and 15 Oct
I



FIGURE VIII-2

ABUNDANCE OF I CHTHYOPLANKTON
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Entrained larval abundance declined during the two subsequent
sampling dates (16 July and 8 August) and then displayed a
minor sharp increase on 20 August (Figure VIII-2). This
pattern of entrainment abundance may have been affected by the
occurrence of an internal seiche during the 6 August sampling
period.

Comparisons of abundance of entrained larvae between 1974
and 1975 were made on the basis of mid-depth samples only
(surface samples were not collected on all sampling dates
during 1974; LMS, 1975). Based on this criterion, fewer
larvae were entrained during 1975 than during 1974 (Figure
VIII-3).

During 1975, entrained larval abundance peaked only during
mid"summer (attributable to alewife entrainment), whereas
during 1974 there was a minor spring peak in abundance due
to rainbow smelt, in addition to the summer alewife peak
(Figure VIII-3).

(iii) Diel Distribution

Examination of the data for all species and sampling dates
combined shows that the samples collected from 2300-0500
hours yielded greater numbers of entrained fish larvae than
day collections (Table VIII-8). An analysis of variance
conducted on the total number of ichthyoplankton collected
relative to sampling time for five dates on which larvae
were most abundant demonstrated that hour of collection was
significant; the maximum numbers of larvae (57.82 larvae/
1000 m , or 40.48%) were entrained during 0500"0530 hours,
and collections at 1400 and 1700 hours yielded 2.83X of the
total larvae entrained (Table VIII-8; Appendix VIII-1).

4. Conclusions

. a. Macrozooplankton entrainment at the Nine Mile Point Nuclear
Station during 1975 showed seasonal patterns similar to those
observed both in the lake and in past entrainment programs.

b. Greater number's of macrozooplankton were entrained at night,
correlating with the periods of greatest activity of the most
abundant taxa (L. kindtii and G. fasciatus).

c. The 1975 ichthyoplankton entrainment program at Nine Mile
Point plant collected 17 species, nine 'of which were not collected
during 1974.
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TABLE VIII-8

HOURLY ICTHYOPLANKTON ENTRAINMENT DATA

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

SAMPLE TIME
(HOURS)

1100-1130

1400-1430

1700-1730

2000-2030

2300-2330

0200-0230

0500-0530

0800-0830

HOURLY ABUNDANCE*

5. 96

2. 11

1. 93

8. 25

28. 43

33. 93

57.82

6. 50

PERCENT
COMPOSITIO

4. 11

1.46

1. 33

5.69

19. 62

23.41

39.90

4.48

* Number of larvae/1000 m ; mean of surface and mid-3.

depth collections at the intake



d. The seasonality of fish egg entrainment during 1975 was similar
to that observed during„1974; eggs were more abundant during
1975 due to peak entrainment of alewife eggs in the early morning
hours of 17 July.

e. Entrainment of fish larvae during 1975 showed a midsummer
peak (due to alewife) only; during 1974 there was an early spring
peak attributable to rainbow smelt as well as the mid-summer
alewife peak. = The magnitude of the 1975 larvae entrainment abun-
dance was markedly reduced from 1974 collections.

f. Greater numbers of both eggs and larvae were entrained. during
nightime collections than during the day, as had also been observed
during 1974.

g. The occurrence of peak alewife larvae abundance in early
July on the sample date prior to the date of the peak egg abundance
indicates that the alewife larvae collected at Nine Mile Point may
originate at some other location. In 1974 peak alewife egg
and larvae abundance occurred on the same date and could not have
been from the same spawn since several weeks of development are
required between egg and larval stages. Hence the 1974 and'.
1975 data support the hypothesis that alewife eggs and larvae
are advected past the Nine Mile Point vicinity and are probably
not representative of the same spawn.

B. JAMES A. FITZPATRICK NUCLEAR POWER PLANT

l. Introduction

In-plant entrainment sampling of larval fish and macrozooplankton
at the intake of the James A. FitzPatrick Nuclear Power Plant commenced
on 15 October 1975 and continued through 30 December, with samples
collected every other week.

The objectives of this study were to provide initial estimates of
entrained macrozooplankton and ichthyoplankton abundance and composition
at the FitzPatrick station.

2. Materials and Methods

a. Field Collections

(i) Entrainment collections were made at the number 7 gate
hatch at the FitzPatrick intake forebay. A rigid frame equipped
with a pulley apparatus was affixed at this location. Two
0.5-m plankton nets of 571 p mesh netting and a TSK flow
meter were mounted so as to be able to sample at two depths
(14 and 20 ft; bottom depth is 26 ft) simultaneously.

VIII-6
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(ii) Entrainment surveys were conducted on 15-16 October,
5-6 November, 19-20 November, 3-4 December, and 30-31 December.
All collections except those of 5-6 November and 30-31 December
were analyzed for macrozooplankton; collections for all dates
were analyzed for.ichthyoplankton.

Samples were collected for a 30-minute period on all dates;
the times of sampling were 1100, 1400, .1700, 2000, 0500,
and 0800 hours for all dates except 15-16 October, when sample
times were 1230, 1530, 1830, 2130, 0030, 0330, 0630, and

'930hours.

b. Laboratory Analysis

See Section VB.2b(ii).

3. Results and Discussion

a. Macrozooplankton

Macrozooplankton abundance in entrainment samples at the FitzPatrick
station decreased for all taxa during the October through December
sampling period (Table VII-9). A greater decrease occurred between
October and November than between November and December.

Hydroids were more abundant in daytime (0800-1600) collections
than in nighttime (1700-0700) collections '(Table VIII-9). The
abundance of entrained Leptodora and Gammarue waa greater at
night than during the day and the nighttrme tncreaee of Leptodora
was the greater. Other species of macrozooplankton, as a class,
were gen'erally less abundant than any of the above organisms
and showed no persistent day/night difference in abundance.
The seasonal fall increase in Gammarus reported from the Nine
Mile Point entrainment sampling program was apparently followed
in November and December by decreased abundance as evidenced
by decreased collections at the FitzPatrick plant intake.

b. Ichthyoplankton

The sampling for entrained ichthyoplankton at Fitzpatrick commenced
after the majority of Lake Ontario species had spawned in 1975
(cf. Section VB.2b). However, several post yolk-sac alewife

~ larvae and fish eggs were collected (Table VIII-10). Both the
timing of the collections and the paucity of specimens obviates
any discussion of the effects of the operation of the FitzPatrick
plant on the immature stages of the resident fish population.
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TABLE VIII-'

ABUNDANCE AND PERCENT COMPOSITION OF ENTRAINED
MACROZOOPLANKTON IN DAY NIGHT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1975

DATE

15-16 OCT

19-20 NOV

3- 4 DEC

ABUNDANCE OF TOTAL

MACROZOOPLANKTON
EXCLUDING HYDROIDA

6752

1854

587

DAY (0800-1600)

LEPTODORA GAMMARUS

5111 75.7 1386 20. 5

944 50.9 219 11.8

127 21. 6 440 75.0

PERCENT PERCENT
ABUNDANCE COMP. ABUNDANCE COMP.

"OTHERS"

PERCENT
COMP.

255 3.8

691 37.3

20 3.4

ABUNDANCE
HYDROIDA

ABUNDANCE

45032

6795

2201

NIGHT (1700-050Q )

5-16 OCT

19-20 NOV

3- 4 DEC

17479

2085

916

15507

1287

412

88.7

61. 7.

45.0

1729

764

482

9.9

36.6

52.6

243

34

23

1.4

1.6

2.5

39049

3786

1608

a ~ 3.bnumber of organisms/1000 m ; mean of all depths
Others" — OCT: Diptera, Hydracarina, Gastropoda, Isopoda, Oligochaeta, Ostracoda, Nematoda, Pontoporeia

NOV: Diptera, Hydracarina, Gastropoda, Isopoda,.Oligochaeta, Turbellaria
DEC: Diptera, Hydracarina, Gastropoda, Isopoda, Oligochaeta, Nematoda, Turbellaria, Pelecypodac



TABLE VIII-10

ENTRAINED FISH EGGS AND LARVAE

JAHES A. FITZPATRICK NUCLEAR POWER PLANT — 1975

DATE

16 OCT

5 NOV

19 NOV

SPECIES

Alewife

Alewife

Alewife
UID

NUi'1BER COLLECTED STAGE

Post yolk sac

Post yolk sac

eggs
eggs

UID = Unidentified
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APPENDIX VIII-1

STATISTICAL ANALYSIS OF ENTRAINED ICHTHYOPLANKTON ABUNDANCE

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

'THREE-WAY ANALYSIS OF VARIANCE

SOURCE

DATES
SAMPLE DEPTHS
TIMES
DATE X DEPTH
DATE X TIME
DEPTH X

TIME'RROR

TOTAL

DF

4
1

7
4

28
7

28
79

SS

40122.05
2205.00

188734.80
625.00

312966.95
11062.60
22586.40

578302.80

10030.51
2205.00

,26962.11
156. 25

11177.39
1580.37
806.66

12.43**
2.73

33.42**
0.19

13.86**
1.96

** Significant at + = .Ol

SCHEFFE'S METHOD — MEANS BY TIME OF DAY
Largest; 0500 0200 2300 0800 ,1100 2000 1400 1700: Smallest

DATES: 18 JUN, 2 JUL, 16 JUL, 6 AUG, 20 AUG



IX. IMPINGEMENT

A. NINE MILE POINT NUCLEAR STATION UNIT 1

l. Introduction

Fish impingement studies at Nine Mile Point Nuclear Station Unit
1 began in May 1972. Analysis of 1973-1974 impingement data revealed
an upward trend in the number of fish species collected and in the
total number and biomass of fish impinged. However, the number of
hours sampled also increased, from 1061 hours in 1973 to 3988 hours
in 1974. The 1973-1974 data also showed that more fish were caught
during the night time hours (QLM, 1974; LMS, 1975). The alewife
and rainbow smelt were the most abundant species in both years, repre-
senting the same relative proportion of the collection.

The objectives of the 1975 impingement program weie as follows:

to determine the annual impingement rate;
to describe the species impinged, their relative abundance,
and the seasonal pattern of impingement;
to assess the impact of the plant's operation on the near-field
fish community;
to evaluate the significance of physical factors on the rate
of impingement;
to compare impingement rates and species impinged at the Nine
Mile Point and James A. FitzPatrick nuclear stations.

2. Materials and Methods

a. Field Collection

Fish collections were made at two locations, in the screen wash
discharge and at the trash racks. A steel mesh basket was submerged
in the screen wash discharge immediately below the sluiceway
to collect the fish washed from the travelling screens. The
metal fish basket was lined with 1/4-inch stretched mesh nylon
netting. Prior to sampling, the trash racks and the travelling
screens were cleared of all fish so that the catch would reflect
the true number of fish impinged during the sampling period.
Fish collected in the trash rack sample at the termination of
the 24-hour sampling period were bagged separately, preserved,
and returned to the laboratory for identification and further
analysis.

Impingement sampling was initiated in Januaiy 1975 and continued
through December of the same year. The program included collection
of a daily, 24-hour composi.te, and an hourly 24-hour sample.

IX-1

Lawler, Matusky O'kelly Engineers



(i) Daily Collection

Composite collections (continuous 24-hour sampling) were
made on Monday and Friday of each week throughout 1975.
The fish basket was placed in the screen wash discharge at
1000 hours and allowed it to collect fi.sh until 1000 hours
on the next day. All fish were identified to the species
level and enumerated in the field; they were then preserved
in lOX buffered formalin and returned to the laboratory for
further analysis.

At the initiation and termination of the sampling period
the following parameters were recorded from the computer
data sheets at the Nine Mile Point Nuclear Station: lake,
condenser, and discharge water temperatures; air temperature;
percent tempering; number of circulating water pumps and
travelling screens operating; screen wash cycles and duration;
plant output; wind direction and speed; and ambient weather
conditions.

(ii) Hourly Collection

Hourly impingement sampling was conducted on Wednesday of
each week for a 24-hour period. The fish basket'as placed
in the discharge bay at 1000 hours and was retrieved immediately
after each hourly three-minute screen wash. All fish collected
were identified and enumerated.

(iii) Frequency of Sampling

In addition to Monday, Wednesday, and Friday collections,
increased sampling was conducted during periods of increased
rate of impingement. When the number of fish impinged on
a particular day exceeded 20,000 fish, daily collections
continued on the following days (in addition to the regularly
scheduled sampling days) until the number of fish impinged
per 24-hr period dropped below 20,000 fish.

b. Laborator Anal si's

At the laboratory, all fish collected in hourly impingement samples
were identified to the species level and counted in order to
verify the field data; they were then weighed (to the nearest
1.0 g), measured (to the nearest 1.0 cm), and sexed.
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c. Statistical Anal sis

, To analyze the impingement data collected in 1975, parametric
techniques, following the method of Steel and Torrie (1960) and
Sokal and Rohlf (1969), were used because of the large sample
sizes and the high sensitivity of the tests. The analysis of
variance and the correlation analysis techniques were used whenever
their application was meaningful; an a( .05 was chosen for
the significance level for all correlations in order to eliminate
natural variability and to increase the confidence. Statistical
techniques for stratified sampling and the optimum allocation
procedures were applied to the impingement data analyzed.

Results

a. Summar of Current and Previous Studies

The estimated total number of fish collected annually by LMS
in impingement samples from 1973 through 1975 did not follow
a specific trend but reached a peak in 1974 after which it declined
(Table IX-1). The total number of fish'ollected in 1974 was
approximately twice as great as during the previous year; however,
the average number of fish impinged per hour declined in 1974,.
The estimate'd total number of fish impinged in 1975 (480,079
fish) was 38% of all fish impinged in 1974, even though sampling
efforts were similar in both years. It is likely that the peak
abundance of total fish attained in 1974 was related to fish
behavior rather than to plant operation or increased sampling
efforts between 1974 and 1975, as both factors were relatively
consistent (Table IX-1). Higher abundance of alewife and rainbow
smelt was noted in 1974 (LMS, 1975).

The majority of the fish collected during the past three years
were impinged in either April or May (Figure IX-1): 85% of the
1973 fish collection were impinged in April (5,859 fish/hr), 63%
of the annual total in May 1974 (1,491 fish/hr), and 57% in April
1975 (665 fish/hr). This high percentage resulted in all cases
from impinged alewife, a species for which this period coincided
with the seasonal onset of sexual maturity and the inshore migration
of adults and juveniles.

The number of species collected increased from 37 species in
1973 to 48 species in 1974, but then remained constant in 1975
(47 species). The increase in the number of species may reflect
the increased sampling effort in 1974/1975 compared to 1973.
The species composition of the impinged fish was also variable
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TABLE IX-1

SUMMARY OF IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1973-1975

I. ABUNDANCE OF TOTAL FISH
1973 1974 1975

Number o f Spec ies 37 48 47

Total Number of Fish Collected 659,041 1,251,249 480,079

Total Number of Hours Sampled

Average Number of Fish/Houi

1061

621

3988

314

3839

125

II. PERCENT COMPOSITION OF SELECTED SPECIES
PERCENT COMPOSITION

197 19
SPECIES BUNDANCE BIOMASS ABUNDANCE BIOMASS ABUNDANCE BIOMASS

lewife

Rainbow smelt

Threespine stickleback

Others

97.8

1.6

0.1,

0.5

94.5

1.8,

NA

1.3

94.4

3.3

0.5

1.8

91.2

3.8

O.l

4.9

79.6

6.9

11.2

2.3

NA

NA

NA

NA

NA = Not available
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between years: eight species were collected in 1974 but not in
1973 (QLM, 1974), and six species represented in 1974 collections
were absent in 1975 collections,'ight species collected in 1975
were collected neither in 1973 nor in 1974 (Table IX-2). Four
species of salmonids not present in 1974 collections were impinged
at the Nine Mile Point plant in 1975; however, each species consti-
tuted less than 0.01% of all fish collected and they occurred
only in November (Table IX-3a).

Collections at the trash racks during the May-November period
(Table IX-3b) included five species, dominated by alewife and
rainbow smelt. The total number of fish collected from the trash
racks, however, is insignificant when compared to the total number
of fish impinged. All species collected from the trash racks
were represented in the impingement collections.

Fish collections from 1973 through 1975 were dominated by alewife
(Table IX-1). Rainbow smelt, which was the second most abundant
species collected during 1973 and 1974, was third in abundance
during 1975; despite that fact, their percent composition of
the total collection increased from 1.6X in 1973 to 3.3% in 1974
and 6.9X in 1975. The threespine stickleback was the second
most abundant species collected during 1975, with the majority
impinged in February and March (Table IX-3); 31 and 45% of all
fish collected, respectively. This species had been collected
in previous years, but not in large numbers.

b. Species Inventor

An estimated 480,079 fish, representing 47 species, were present
in impingement collections from January to December 1975 at Nine
Mile Point Nuclear Station Unit 1 (Table IX-3). Family, common

name, and the scientific name of all species collected are presented
in Table IX-2.

The number of species collected varied from month to month,
increasing from 26 species in January to a maximum of. 34 species
in April, after which it declined toward the end,of the year,
reaching a minimum of 15 species in September; this closely followed
the pattern for number of fish impinged.

As in 1973 and 1974, alewife was the most abundant of all species
impinged in 1975 (Figure IX-2); abundance and percentage, however,
declined in 1975, when alewife made up 79.6X of all fish collected,
compared to 97.8 and 94.4% in 1973 and 1974, respectively (Table
IX-1). The mean number of alewife in yearly impingement collections
was 608, 296,,and 100 fish/hr, respectively, for the 1973, 1974,
and 1975 sampling periods. In 1975, most alewife were impinged,
during April (54X of all alewife impinged) and May (33X).

IX-4

Lawler, Matusky O'kelly Engineers



TABLE IX-2

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

SCIENTIFIC NAME COMMON NAME

Family Petromyzontidae
Sea lamprey

Family Anguillidae
Anguilla rostrata American eel

Family Clupeidae
Alosa pseudoharengus
Dorosoma cepedz.anum

Alewife
Gizzard shad

Family Salmonidae
Salmo trutta

'.

gairdnerii

Coregonus artedxt
Salvelinus fontinalis

S. ~name cush xs fontinalis

UID Sa monad

Brown trout
bRainbow trout

Coho salmon
Cisco or La)e herring
Brook trout
Lake trout
Splake
Chinook salmon

Family Osmeridae
Osmerus mordax Rainbow smelt

Family Esocidae
Esox lucius Northern pike

Family Cyprinidae
Carassius auratus
Psmephales promelas
Semottlus atromaculatus

Notropis atherinoides
N. hudsonius
N. umbratilis
.Couesxus plumbeus

Goldfish
Fathead minnow
Creek chub
Mudminnow
Longnose dace
Emerald shiner
Spottail shingr
Redfin shiner
Lake chub

Family Catostomidae
Catostomus commersoni
Moxostoma macrolepidotum

White. sucker
Shorthead redhorse



TABLE IX-2',(Continued)

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS

SCIENTIFIC NAME COMMON NAME

Family Ictaluridae
Ictalurus nebulosus
I. punctatus
Noturus flavus

Brown bullhead
Channel catfish
Stonecat

Family Percopsidae

Percina caprodes
Trout-perch
Logperch

Family Gadidae
Lota iota Burbot

Family Gasterosteidae
Gasterosteus aculeatus
Culara xnconstans

Threespine stickleback
Brook stickleback

Family Cottidae
Cottus bairdi Mottled sculpin

Family Percichthyidae
Morone americana
Morone ~chr sops

White perch
White bass

Family Centrarchidae
Ambloplites rupestris

L. macrochirus
Mrcropterus dolomieui
Micropterus salimoides
Pomoxx.s nzgromaculatus

Rock bass
Pumpkinseed
Bluegill
Smallmouth bass>
Largemouth bass
Black crappie

Family Percidae
Etheostoma nigrum
Parce Plavescens
Stizostedzon vztreum

Johnny darter
Yellow perch
Walleye

Family Sciaenidae
Aplodinotus grunniens Freshwater drum

Family Atherinidae
Labidesthes sicculus Brook silverside b

a American Fisheries Society, 1970
b

Not collected during 1973 or 1974 impingement programs
UID = Unidentified species



TABLE IX-3a

MOHTELY ABUNDANCE AND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT I - 1975

SPECIES NO. NO.
FEB

NO ~

APR
NO. NO.

JUN
NO.

3258 41.3
2 <0 ~ 1

4 0.1
2 <0.1

5 0 ~ 1

rang

<0.1
5 '

1

412

15
138

0.2
1.8

<0. 1

0.1

137
7

1.7
0.1

10 0.1
3276 41.6

0.3
<0.1

20
1

e
5 0.1

0.4
<0 ~ 1

35
1

4.2
0.1

323
6

8
126

2
71

0.1
1.6

<0.1
0 '

Alewife
American eel
Black crappie
Bluegill sunfish
Brook silverside
Brook sticklebac
Brook trout
Brown bullhead
Brown trout
Burbot
Channel catfish
Chinook salmon
Cisco or Lake her
Coho salmon
Creek chub
Emerald shiner
Fathead minnow
Freshwater drum
Gizsard shad
Cold fish
Johnny darter

chub
rout
outh bass

Logperch
Longnose dace
Mottled sculpin
Mudminnow
Northern pike
Pumpkinseed
Rainbow smelt
Rainbow trout
Redfin shiner
Rock bass
Sea lamprey

~

Shorthead redhor
Smallmouth bass
Splake,(hybrid

Lake trout)
Spottail shiner
Stonecat
Threespine

stickleback
Trout-parch
Walleye

~White bass
White perch
White sucker

. Yellow perch

748
1

1

1

411

13
160

1

9
18

2
146

10
2
8

2746

35
4

58
3

2155
20

19
313

3
109

10.7
<0.1
<0.1
<0.1

<0.1

0.1

5.9

0.2
2 '

<0.1

0.1
0.3

<0.1
2.1
0.1

<0.1
O.l

39.2

0.5
0.1

0.1

0.8
<0.1

30.8
0.3

0 '
4.5

<0.1
1.6

5186
1

29.8
<0.1

1 <0.1

427
1

5
98

1

10
10

2.5
<0.1
<0.1
0.6

<0.1

0.1
0.1

2
83
15

1

3438

<0. 1

0.5
0.1

<0.1:
19.7

17
3
1

3

0.1
<0.1
<0.1
<0.1

44
1

7757
21

1

13
186

4
58,

0 '
<0.1

44.6
0.1

<0.1
0.1
1.1

<0.1
0.3

6 <0.1

15 O.l

1 <0.1

23 <0.1

12 <0.1

5 <0.1

2
3

704
9
2

92

<0.1
<0.1
0.3

<0.1
<0.1
<0.1

36 <0.1
28 <0 ~ 1

22 <0 ~ 1

7
6

.617
15

2

<0.1
<0.1

0 '
<0.1
<0.1

20444 7.5

1

79
7

<0.1
<0.1
<0.1

2 <0.1

184 0.1
9 <0.1

41758„
165

1

39
642

13
81

15.4
0.1

<0.1
<0.1
0.2

<0.1
<0.1

206179 76.0
6 <0,1
1 <0.1

127093
4

3
37

3
1

2

222
10

3

174

1

1985

11
2

40
10

1366
139

1

65
8

17

96.9
<0.1

<0.1

<0.1

<0.1

<0.1
<0.1
<0.1
<0.1
<O.l

0.2
<0.1
<0.1

0.1

<0>1
1.5

<0.1
<0. 1

<0 ~ 1

<0.1
<0.1

1.0
0.1

<0.1
<0.1
<0.1
<0.1

1 <0.1

<0. 1

<0.1

1 <0 ~ 1

26 0 ~ 1

5 <0.1
1 <0.1

28 0.1

279 1.0

28
6

0.1
<0.1

9 <0.1

59
9

242
46

1

10
10
16

0.2
<0.1

0.8
0.2

<0 1

<0.1
<0 ~ 1

0 ~ 1

27807 97.3
6 <0.1

TOTAL 7883 7008 17410 271196 131214 28592

NUMBER HOURS
SAMPLED

E NO,/

336

23 ~ 5

288

24.3

312

55.8

408

664.7

312

420.6

312

91.6



TABLE IX-3a
(Continued)

MONTHLY ABUNDANCE AND PERCENT COMPOSITION OP IMPINGEMENT COLLECTIONS

SPECIES
JUL

NO ~

AUG

NO ~ NO.
SEP OCT

NO ~

NOV

NO. NO

DEC TOTAL
NO ~

Alewife
American eel
Black crappie
Bluegill sunfish
Brook silverside
Brook sticklebac
Brook trout
Brown bullhead
Brown trout
Burbot
Channel catfish
Chinook salmon
Cisco or Lake her
Coho salmon
Creek chub
Emerald shiner
Fathead minnow
Preshwater drum
Gissard shad
Gold fish
Johnny darter
Lake chub

'aketrout
Largemouth bass
Logperch
Longnose dace
Mottled sculpin
Mudminnow
Northern pike
Pumpkinseed
Rainbow smelt
Rainbow trout
Redfin shiner
Rock bass
Sea lamprey

'hortheadredhors
Smallmouth bass
Splake (hybrid

'Lake trout)
Spottail shiner
Stonecat
Threespine

stickleback
Trout-perch
Walleye
White bass
White perch
White sucker
Yellow perch,

5385
5

ring

19
1

49

2
185

10
22

e
3

39
7

79
23

1

3
13
22
61

5931

90,8
0.1

<0.1

<0.1

0.3
<0. 1

0.8

<0.1.
3.1

0,2
0.4

0 ~ 1

0.7
0.1

1.3
0.4

<O.l
0.1
0.2
0.4
1.0

442
6

38.0
0.5

1 0.1

3 0.3

1 0.1

1
25

<0.1
2.2

1 0.1

67 5.8

1

208
0.1

17.9

21 1.8

234
6

20.1
0.5

0.1
0.1

56
15
35

1162

4.8
1.3
3.0

37 3.2

276
2"

110

18

106
1

5
.7

3

549

50.3
0.4

0.5
0 '
0.2

0.4

1.5

20.0

3.3

19.3
0.2

0.9
1.3
0.5

4 0.9

8 1.8

4 0.9

26 5 '

40 9.1

0 '
0.5

3 0.7

12
9

2.7
2.1

4
5

12

439

0.9
1 ~ 1

2.7 ~

241 54.9
10 2.3

2 05.
54 12.3

2143
18

37

4
1261

45

86
1

21
1

24
9

12
115

2
21

3820

56.1
0.5

1.0

<0.1
<0.1

<0.1

0.1

0.1
33.0

0.1

1.2

2.3
<0.1

0.5
<0.1

0.2
<0.1

0.6
0 '
0.2

0.3
3.0
0 ~ 1

0.5

3552
2
2

11
1

72.9
<0.1
<0.1
0.2

<0.1

1

24
<0. 1

0.5

3 <0.1

706 14.5

1 <0.1 '

52
<0.1

1.1

19
1

0.4
<O.l

3 0.1

"19 0.4

ll
3

44
36

2
38

4873

0.2
0 1

0.9
0.7

<0.1
0.8

341 7.0

382310
63
10

105
1

35
1

43
1

14
24

1

1

2
8

'004
13
42

2466

3'36

65
62

1

7

11
1432

47
4

23
33138

1

1

298
49

1

74
1

854
65

53707
424

3
140

1571
93

522

480079

79.6
<0.1
<0.1
<0.1
<0.1
<0.1
<0 ~ 1

<0.1
<0.1
<O.l
<0.1
<0.1
<0.1
<0.1
<0.1
0.4

<0.1
<0.!
0.5

<0.1
0.1

<0.1

0.3
<0.1
<0. 1

<0 1

6.9
<0 ~ 1

<0.1
0.1

<0.1
<0.1
<0.1
<0.1

0.2
<0.1

11.2
0.1

<0.1
<0.1
0.3

<0 ~ 1

0.1

NUMBER
HOURS'AMPLED

AVERAGE NO+/
HR.

312

19.1

312

3.7

312

1,8

312

1.4

287

13.3

336

14.5

3839

125.



TABLE IX-3b

ABUNDANCE OF FISH IN TRASH RACK SAMPLES

NINE MILE POINT NUCLEAR STATION UNIT 1 - 1975

DATE* SPECIES ABUNDANCE NO.

3 MAR
5 MAR

12 MAR
21 MAR
26 MAR

2 APR
7 APR
9 APR
9 APR
9 APR

11 APR
11 APR
16 APR
18 APR
18 APR
21 APR
22 APR
23 APR
25 APR
25 APR

2 MAY

5 MAY
12 MAY
12 MAY
12 MAY
16 MAY
21 MAY
21 MAY
23 MAY
23 MAY
18 JUN
23 JUN
11 JUL
11 JUL
21 JUL
20 AUG
12 NOV

Unidentified
Rainbow smelt
Rainbow smelt
Rainbow smelt
Rainbow smelt
Rainbow smelt
Rainbow smelt
Rainbow smelt
Threespine stickleback
Alewife
Rainbow smelt
Threespine stickleback
Rainbow smelt
Rainbow smelt
Threespine stickleback
Rainbow smelt
Rainbow smelt
Rainbow smelt

.Alewife
Rainbow smelt
Rainbow smelt
Rainbow smelt
Alewife
Rainbow smelt
Lake chub
Rainbow smelt
Alewife
Rock bass
Alewife
Rock bass
Rock bass
Rock bass
Alewife
Rock bass
Rock bass
Rock bass
Alewife

8
12
12
4
.8
3

74
29

6
1

17
4

14
16

2
31
17

7

7

19
"2

7

1

10

* Only sam ples containing fish.



TABLE IX-4

SEASONAL ABUNDANCE OF SELECTED SPECIES IN IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

WINTER JAN-MAR SPRING APR-JUN SUMMER - JUL-SEP FALL OCT-DEC

SPECIES

Alewife

Threespine
Stickleback

Rainbow
Smelt

NUMBER

32301

10244

9460

PERCENT OF

TOTAL FISH

28.5

31.7

29.3

NUMBER

431004

43366

22708

PERCENT OF
TOTAL FISH

83.8

10.1

5.3

NUMBER

7642

80

503

PERCENT OF

TOTAL FISH

79.9

1,0

6.6

NUMBER

9132

17

467

PERCENT OF

TOTAL FISH

65.0

0.2

5.1

Yellow Perch

White Perch

Spottail
Shiner

Gizzard Shad

238'25

137

396

0.7

1.9

0.4

1.2

114

717

283

94

<O.l

0.2

0.1

<O.l

99

74

379

1.3

1.0

5.0

<0.1

71

155

55

1975

0.8

1.7

0.6

21.6
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c. Seasonal Patterns of Impingement

Individuals of seven species composed 93.7-99.5% of the total
fish impinged seasonally (Table IX-4). Alewife, rainbow smelt,
and threespine stickleback dominated the fish collections in
both winter and spring; however, the relative abundance of the
three species was not equivalent in both seasons. Alewife was
most abundant in the summer and fall, declining in numbers and
percent composition of the total fish impinged compared to the
spring peak abundance. Spottail shiner and gizzard shad replaced
threespine stickleback as one of the three most abundant species
in the summer and fall, respectively.

0

In the winter of 1975, the threespine stickleback was the most
dominant fish species impinged at the Nine Mile Point station
(Table IX-4). This species had been impinged during the winters
of 1973 and 1974 (LMS, 1975), but a noticeable increase occurred
in the winter of 1975 (10,244 fish, 12.3 fish/hr) compared to
1973 (109 fish; 0.9 fish/hr) and 1974 (2,925 fish; 3.3 fish/hr).
This increase can be attributed to either increased sampling
efforts between 1973 and 1974 or increased fish abundance in
the study area. The former may account for the difference between
the 1973 impingement collections and collections during 1974
and 1975 winter seasons, since during the latter two years sampling
efforts were similar to each other but were different from the
previous year (1973). Higher abundance near the site is indicated
by the greater numbers of threespine stickleback caught in the
bottom trawl in 1975 than either 1973 or 1974.

Alewife dominated the spring impingement samples, comprising an
average of 83.8% of the total number of fish impinged. The increased
number and percentage of alewife impinged in the spring is attributed
to the inshore movement of small alewife and the spawning movement
of the adult (Richkus, 1975). Graham (1956) reported alewife
movement inshore in April-June in the eastern part of Lake Ontario.
This movement, however, could occur as early as mid-March, and
reach a peak .in mid-April (Wells, 1968). The latter observation
seems to be in agreement with the data presented in, this report.
The timing of the inshore movement of alewife, however, varies
slightly from year to year. The maximum number of alewife were
impinged in April of,1973 and May of 1974; this does not, however,
occur at random but rather seems to correlate with several factors,
most important of which is water temperature. For example, the
maximum number of alewife impinged on a single day was on 7 May
1974 and on 22 April 1975 when water temperature was 46-49'F.
This range was, reported to be most appropriate for alewife spawning
(Scott and Crossman, 1973).

IX-5

Lawler, Matusky O'kelly Engineers



d. Diel Patterns of Im in ement

Because of the nocturnal activities of many of the fishes in
the vicinity of Nine Mile. Point Nuclear Station Unit 1 ( QLMq
1974), fish impingement rates from the hourly 24-hour samples
were evaluated for day and night. variations and compared to results
reported in 1974. The hours of dark and light samples were adjusted
according to New York sunrise-sunset of Eastern Standard Time,,
corrected for daylight saving time, based on tables prepared
by the United States Naval Observatory in Washington, D.C.

The'impingement abundance data collected in 1975 indicated that
three species, alewife, threespine stickleback, and rainbow smelt,
accounted for 98X of all fish impinged throughout the year. Hence
these three species were chosen for day-night cycle studies.
Data analyzed for alewives were those collected in April and
May (Appendix IX-1); alewife impinged in these two months comprised
87% of all alewife impinged in 1975. Rainbow smelt impinged
from January through April (90X of all rainbow smelt impinged)
and threespine stickleback impinged from February through April
(96X of all threespine stickleback impinged) were investigated
for day-night differences.,
— Alewife

The average number of alewife impinged per hour based on day-night
periods for the nine Wednesday collections during April and May
was variable; values ranged from 57.3 to 648.1 fish per hour
at night and from 26.6 to 1043.2 fish in day collections (Table
IX-5) ~ On the average, more alewife were impinged during the
daylight hours in April and May than in the corresponding night
samples; however the difference was not significant at a = .05
(Appendix IX-l).

This agrees with the findings in 1974 (LMS, 1975) ~ According
to Richkus (1975), however, inshore daily migration patterns
of alewife reach a maximum in midafternoon.

— Threespine Stickleback

Thirteen Wednesday collections from February through April 1975
(Table IX-5) were analyzed for threespine stickleback. In contrast
to alewife, the average impingement rate of threespine stickleback
was higher at night than during the daylight hours on 73% of the
sampling dates (see Table IX-6). However, this photoperiod difference
was not significant ( a~ .05) ~

IX-6
Lawler, Matusky O'kelly Engineers



TABLE IX-5

HOURLY DAY/NIGHT IMPINGEMENT RATES FOR

SELECTED SPECIES AND WATER TEMPERATURE DATA

NINE MILE POINT NUCLEAR 'STATION UNIT 1 — 1975

DATE

TOTAL PISH
NUHBER/HR

ALEWIFE
NUMBER/HR

DAY NIGHT DAY NIGHT

THREESPINE
STICKLEBACK

NUMBER/HR
RAINBOW SMELT

NUMBER/HR
DAY 'NIGHT DAY IGHT

INTAKE
IGHTDAY

DISCHARGE
DAY NIGHT

TEMPERATURE ( C)

8 JAN
15 JAN
22 JAN
29 JAN
MEAN

5 FEB
12 FEB
19 FEB
26 FEB
MEAN

5 MAR
12 MAR

19 MAR
26 MAR

2 APR
9 APR

16 APR
23 APR ~

30 APR

7 MAY
14 MAY
21 MAY
28 MAY
MEAN

28.3
21.0
10.2
7.8

16.8

3.5
6.7

16.7
22.1
12 '
34.2
30.7
12.5
81.7
39.8

117.3
98.1
88.9

1135.0
207.9
329.4

136.7
619.5
238.3
148.4
285.7

36.4
41.8
15.4
9.1

25.7

13.5
14.7
20.2
26.5
18.7

90.1
61.5
14.1

173.5
84.8

161. 1
248.3
188.0
721.8
336.3
331.1

153.3
390.7
222 '
138.3
226.1

28.7
26.6
38 '

1043.2
178.6
263.1

127.6
609.4
228.5
142. 2
276.9

60.7
57.3
94.3

648.1
303.4
232.8

140.1
371.2
211.3
137 '
215.1

4.4
15.9
6.2
5.0
7.9

3.3
4.3
7.1
6.3
5.3

11.8
7.6
4.2

11.5
8.8

24.1
39.0
20.6
35.4
15.3
26.9

7.1
23.0.
14.0
2.6

11.7

8.9
9.6
6.3

10.3
8.8

26.3
9.6
3.8

28.6
17.1

24.5
95.2
40.5
43.8
18.8
44.6

0.4
0.6
7.7
3.1
3.0

22.2
14.7

1.0
21.8
14.9

34.3
27.2
26,9
53.8
5.4

29.5

0.4
1.2

10.2
1.5
3.3

47.4
12.4
1.3

72.1
33.3

72.7
72.1
47.7
24.2
5.4

44.4

38.1
32.5
31.1
33.9
33.9

32.3
31.1
30.7
32.7
31.7

30.7
36.6
38.3
36.3
35.5

34.9
34;5
37.2
42.6
42.8
38.4

42.3
49.8
53.3
52.2

.49.4

36.7
31.5
33.3
32.3
33.5

32.1
32.1
31.1
32.4
31.9

32.4
39.2
36.2
36.7
36.1

35.8
34 '
38.3
42.9
42.5
38.8

42.7
47.7
52.0
52.8
48.8

65.6
62.0
64.6
68.3
64.8

35 ~ 3
50.0
64.2
66.9
54.1

65.6
68.2
66.6
68.8
67.3

65.9
65.2
65.2
74.7
74.8
69.2

71.8
79.0
82.9
80.8
78.6

64.3
61.0
66.8
66.6
64.7

33.7
52.9
64 '
66.5
54.5

67.1
68.7
46.7
69.3
63.0

67.7
65.8
67.7
75.1
74.4
70 '
72.1
77.0
81.8
82 '
78 '

a Data from selected dates presented.
bTemperature probes fC318 and fC319; plant generation data,



— Rainbow Smelt

Rainbow 'smelt data from 17 Wednesday collections (Table IX-5)
were used to test differences in day/night impingement rates
for the period January-April 1975. The two-way analysis of variance
indicated a significant difference (a = .05) between day and
night collections for impinged rainbow smelt. Night collections
exhibited higher abundance.

e. Daily Im ingement Com arisons

The upper limits of the annual rate of impingement in 1974 (for
Mondays, Wednesdays, and Fridays), when estimated using the t-distri-
bution techniques (LMS, 1975), differed significantly for each
day. For instance, the estimated upper bound on the number of
fish impinged in 1975 based on Monday collections was the highest,
4.5 million fish, as compared to 2.0 million and 3.0 million
fish for Wednesdays and Fridays, respectively (LMS, 1975).

.
Daily impingement collections (Monday, Wednesday, and Friday)
in 1974 (LMS, 1975) and 1975 were compared in order to reveal
any systematic differences attributable to plant operation and/og
the sampling scheme.

The average number of fish impinged per hour was estimated for
Monday, Wednesday, and Friday separately throughout the year.
The frequency with which the number of fish impinged on one day
(e.g., Monday) exceeded those impinged on the other sampling
days (Wednesday and Friday) is calculated for each month separately
(Appendix IX-2).

The data indicated that the number of fish impinged per hour
on Monday exceeded those impinged on Wednesday and Friday 31%
of the time, Wednesday exceeded those impinged ori Monday and
Friday 35% of the time and Friday exceeded those of Monday and
Wednesday 35% of the time (Appendix IX-2). Thus, .even though
the impingement rates may differ among different sampling days,
no inherent bias is associated with the day itself. Hence all
sampling days should be treated equally.

f. Com arison of Im in ed Fish and Lake Fish

The abundances of lake fish and impinged fish were compared to
determine whether fish become impinged immediately upon being
entrained into the plant or whether a time lag precedes the impinge-
ment process; i.e., fish reside in the intake forebay for variable
time periods.
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Fish collected in impingement samples and those captured by gill
nets set at the- NMPP transect were'compared on a daily basis.
The number of fish per 24-hr period was estimated for impingement
collections when two pumps were in'peration and for surface
and bottom gill net collections based on 1974 data. The impingement
data for alewife and rainbow sme'lt were considered for this analysis
for all dates coinciding with gill net samples (Appendix IX-3).
It should be emphasized that these analyses are not intended
to show numerical comparisons of the actual populations collected
in the plant and the lake, but rather a comparison of the timing
of the peaks in abundance between locations.

The number of alewife collected by gill nets showed a positive
but insignificant (at + = .05; Appendix IX-4) correlation with
the number of alewife impinged in the period April-November 1974.
In contrast to alewife, a significant correlation (r = 0.96,
u= .005, Appendix IX-4) was found between the number of rainbow
smelt collected in gill nets and the number impinged on the same
day.

The absence of a significant correlation between the abundance
of lake alewife and im'pinged alewife per sampling date could
indicate several possibilities: 1) the combination of surface
and bottom gill net collections may have biased the data; 2)
impinged fish may be coming from other transects (exhibit lateral
or random movement); or 3) there may be a time lag before fish
are impinged on the screens; thus, peaks of gill netted fish
appear before peaks of impingement.

The first two possibilities were further tested using 1975 data
and applying the same procedure with two reservations: 1) number
of fish impinged per hour was correlated with bottom gill net
collections per 12 hours in samples at 15 and 30 ft depth contours;
and 2) the correlation was conducted for two transects, NMPP
and NMPW.

The number of alewife impinged was not significantly correlated
with the number of alewife collected in bottom gill nets at the
selected stations (NMPW-15 ft, NMPW-30 ft, NMPP-15 ft and NMPP-30 ft
stations) (Appendix IX-5).

Rainbow smelt exhibited a pattern similar to that of alewife
at NMPW-30 ft and NMPP-30 ft stations (Appendix IX-6). In contrast
to alewife, however, rainbow smelt showed a significant (p =

.005) correlation (r = 0.75) between number of fish impinged
and number of fish collected by gill nets at the NMPP-15 ft station.
However, data in this case were fragmentary because rainbow smelt
are not represented in 14 out of 21 days tested in gill nets
(Appendix IX-6a).
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A third possibility, a lag of one to several days between gill
net collections and impingement, was investigated. If alewife
showed a peak in the gill net catch on one day, a similar peak
(not necessarily of the same magnitude) should appear one, or
several days later for alewife impingement. Gill net and 'impinge-
ment data of alewife collected in 1974 were statistically analyzed.

The number of alewife collected in gill nets (Appendix IX-3)
was compared with the estimated numbers of alewife impinged the
same day and up to five days later than the date of the lake
collection (Appendix IX-7). A significant correlation (p" =

.005, r = 0.80) existed between the number of fish collected
in gill nets and impingement collections occurring one day after
lake collections (Appendix IX-8). The remaining time periods
tested did not show a significant correllation. The presence
of a high and significant correlation between alewife collected
in gill nets and alewife impinged one day later indicated a period
of residence of one day by fish in the intake forebay. It may
be speculated that alewife resist impingement until they reach
exhaustion, after which they are impinged. It should be emphasized
that gill net data were examined only for collections at NMPP
transect and for one species, the most abundant species.

B. JAMES A. FITZPATRICK NUCLEAR POWER PLANT

l. Introduction

The James A. FitzPatrick Nuclear Power Plant is located approximately
1/2 mile east of Nine Mile Point Nuclear Station on the southern
shore of Lake Ontario. Operation at FitzPatrick Unit 1 began in
summer 1975, but was interrupted at irregular intervals.

Cooling water for the James A. FitzPatrick Nuclear Power plant is
drawn from the bottom waters of the lake by a maximum of three circulat-
ing water pumps, with a maximum capacity of 533 MGD. The water velocity
through the intake structure ports is 1.2 fps increasing to 1.4 fps
in the forebay in front of the screens. Normal and reversed flow
paths are shown on Figure IX-3.

Under normal operating conditions, three screens are simultaneously
rotated and backwashed for ten minutes every hour, and more frequentlyif clogging by Cladophora or fish occurs. Fish from the travelling
screens are collected in a basket in the screen wash discharge basin
and removed from the premises by land transportation, while the water
from the wash cycle is returned to the forebay.
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SCHEMATIC DIAGRAM OF WATER CIRCULATION PATTERNS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
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The objectives of t'e 1975 FitzPatrick impingement program were:

— to determine the current impingement rate;
— to determine species composition and abundance at the FitzPatrick

plant and to compare it to that at Nine Mile Point during the
period September-December 1975",

— to assess the impact of the plant operation on the near-field
fish community.

2. Materials and Methods

a. Field Collection

Field collection of impinged fish began on 10 September and con-
tinued through December 1975. As in the case of the Nine Mile
Point Nuclear Station Unit 1, 24-hour composite samples were
taken on Monday and Friday and hourly, and 24 hour samples were
collected on Wednesday of each week throughout the program.
All fish collected off the travelling screens were identified
and enumerated in the field and subsequently preserved in 10%
formalin. Fish collected off the trash racks were preserved
and returned to the laboratory for analysis.

b. Laborator Anal sis

Fish collected from September through December 1975 were analyzed
using the same procedures applied to Nine'Mile Point Nuclear
Station Unit 1 impingement samples (Chapter IX.A.2).

c. Statistical Anal sis

All statistical tests and methodology are the same as those pre-
viously described (Chapter IX.A.2c).

3. Results, and Discussion

a. S ecies Inventor

A total of 34 species were collected in impingement samples at
the James A. FitzPatrick Nuclear Power Plant from 10 September
through 31 December 1975 (Table IX-6). The most abundant species
in impingement collections throughout the sampling period was
alewife, which represented 70.2% of the total fish collected
(Table IX-7), and were impinged in signficantly ( u = .05) greater
numbers in December than during other months sampled (Appendix
IX-9). Rainbow smelt was the second most abundant species (13.27%
of total fish collected); significantly ( a = .05) more rainbow
smelt were impinged in November and December than during the
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TABLE IX-6

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1975

SCIENTIFIC NAME COMMON NAME

Family Petromyzontidae

Family Anguillidae
Anguilla rostrata

Sea lamprey

American eel

Family Clupeidae
Alosa pseudoharengus
Dorosoma cepedianum

Family Salmonidae
Salmo trutta
Salvelinus ~name cush
S. ~nama cush x tontinalis

Family Osmeridae
Osmerus mordax

Alewife
Gizzard shad

Brown trout
Lake trout
Splake

Rainbow smelt

Family Cyprinidae
Semotilus atromaculatus
Umbra limi
Rhinichthys cataractae
Notropis hudsonius
N. atherinoides
Couesius plumbeus
Cyyrrnus carpio

Family Catostomidae
Catostomus commersoni

Creek chub
Mudminnow
Longenose dace
Spottail shiner
Emerald shiner
Lake chub
Carp

White sucker



TABLE IX-6 (Continued)

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS

Family Ictaluridae
Ictalurus nebulosus
I. punctatus
Noturus flavus

Brown bullhead
Channel catfish
Stonecat

Family Percopsidae
Trout perch

Family Gasterosteidae
Gasterosteus aculeatus Threespine stickleback

Family Amidae
Amia calva Bowfin

Family Cottidae
Cottus bairdi

Family Percichthyidae
Morone americana
M. chrysops

Mottled sculpin

White perch
White bass

Family Centrarchidae
Ambloplites rupestris

L. macrochirus
Micropterus dolomieui
M. salmoides
Pomoxis nigromaculatus

Rock bass
Pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass
Black 'crappie

Family Percidae
Etheostoma nigrum
Perca flavescens
Stizostedion vitreum

Johnny darter
Yellow perch
Walleye

Family Sciaenidae
Freshwater drum

American Fisheries Society, 1970.



TABLE IX 7

ABUNDANCE AND PERCENT COMPOSITION OF FISH IN IMPINCEMENT COLLECTIONS

JAMES A, FITZPATRICK NUCLEAR POWER PLANT - 10 SEPTEMBER — DECEMBER 1975

I ~ IMPINGEMENT COLLECTIONS

SPECIES
SEP

NO.
OCT

NO.
NOV

NO.
DEC

NO.
TOTAL
NO.

Alewife
American eel
Black crappie
Bluegill sunfish
Bowfin
Brown bullhead
Brown trout
Carp
Channel catfish
Creek chub
Emerald shiner
Freshwater drum
Gizzard shad
Johnny darter

ake chub
Lake trout
Largemouth bass
Longnose dace
Mottled sculpin
Mudminnow-
Pumpkinseed
Rainbow smelt
Rock bass
Sea lamprey
smallmouth bass
Splake (hybrid

Lake trout)
Spottail shiner
Stonecat
Threespine

stickleback
Trout-perch
Walleye
White bass
White perch
White sucker
Yellow perch

TOTAL

NO. HRS SAMPLED

AVG, NO. FISH/HR

0.1
<0.1

0.1
0.1

15 0.5

89
5

3.2
0,2

3 0.1

50
7

1.8
0.3

4 0.1

1

3
10

2773

216

12.8

<0. 1

0.1
0.4

2567 92 '
1 <0.1

7 0.3

6541
4
6

458
1

1

69 5
<0. 1

0.1
4.9

<0 1

<0.1

1 <0.1
1 <0 ~ 1

5
3

293
42

2
4
3

80
5
8

1635
16

1

6

0.1
<0.1
3.1
0.4

<0.1
<0 1

<0. 1

0.8
0.1
0;1„

17.4
0.2

<0 ~ 1

0.1

46 0.5
4 <01

41 0.4

94 17

336

25. 1

158 1.7
45 0.5

1 <0.1

6 0.1

6874
1

3
74

1
1

77. 5
<0.1
<0.1
0.8

<0.1
<0.1

1
3
3

545
25

<0. 1

<0 ~ 1

<0. 1

6.1
0.3

2 <0.1

169
6
2

858
7
1

12
1

125
27
27

1.9
0.1

<0.1
9.7
0.1

<0 ~ 1

0.1
<0.1

1.4
0.3
0.3

16
43

3
26

8864

288

0.2
0.5

<0.1
0.3

30. 8

8 0.1

7594

37

4
1

2577
5
2
4

2
91

3
2

1834
29

92
6

20

14
1

110
46

2
39

'2531

239

52.4

60.6

0.3

<0.1

<0. 1

<0. 1

<0.1
20.6
<0.1
<0. 1

<0. 1

<0. 1

0.7
<0.1
<0.1
14. 6
0.2

<0. 1

<0. 1

0.7
<0.1
0.2

0.1
<0.1
0.9
0.4

<0.1
0.3

23576
6
9

576
2

11
1

1

5
1

12
7

3417
76

2
8
4
5

355
14
12

4416
57

2
26

2

425
85
48

32
1

126
136

12
116

33584

70.
<0.
<0.

1.
<0.
<0.
<0.
<0.
<0 ~

<0.
<0.
<0.
10.
0.

<0.
<0.
<0.
<0.
l.

'<0.
<0~
13.
0.

<0.
0.

<0.

0.)

O.lj
<0. L
0.
0.

<0 ~

0.

DATE

26 SEP

3 DEC

TRASH RACK SAMPLES
SPECIES

White sucker

White sucker

NO.



TABLE IX-8

HOURLY DAY/NIGHT IMPINGEMENT RATES FOR SELECTED SPECIES

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1975

TOTAL FISH
NUMBER/HR.

ALEWIFE
NUMBER/HR.

RAINBOW SMELT
NUMBER/HR.

BLUE GILL
NUMBER/HR.

GIZZARD SHA

NUMBER/HR.
DATE DAY - NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGH

10 SEP
17 SEP
24 SEPb

1 OCT
8 OCT

15 OCT
22 OCT
29 OCT

5 NOV

12 NOVb
19 NOV
25 NOV

3 DECb
10 DEC
30 DEC

1.9
0.8
3.1
6.4
3.5
ll.7

1.4
1.7
8.3

19. 7

9.3
'6. 8
78.9
27.0
28.4

8.1
4.7

36.3
16. 1

47.4
35.1
5.5
5.4

51. 9

24. 1

22. 1

21. 6
66.0
29.4
22.9

0.8
0.7
2.7
0.8
2.2
8.4
0.9
1.3
4.6

10. 3
7.2
4.2

23.3
18.0
23.5

7.3
4.1

34.8
4.2

35.3
29.9
5.0
3.9

46. 1

13. 2
18. 3
15.0
33.4
20.6
13. 8

0.0
0.0
0.1
0.2
0.8
1.0
0.1
0.1
0.6
6.1
0.6
0.6
5.3
0.3
2.0

0.2
0.1
0.8
3.1
7.7
0.8
0.2
0.1
4.3
8.5
1.3
3.5

12. 8
2.0
6.4

5.2
0.0
0.1
0.0-
0.0

7.7
0.2
1.1
0.0

(0.1

0.0
0.1
0.8
0;1
0.1
0.2
0.8
0.8
1.6

46.4
8.0
1.7

0.3
2.8
0.7
0.0
0;5
0.5
0.4
1.5
1.9

17.8
2.6
0.9

a Data from selected-dates presented, three circulating water pumps operating unless noted
otherwise.
Two circulating water pumps were in operation (dates not included in statistical analysis;
Appendix IX-9 and IX-10).



two preceding months (Appendix IX-10). Gizzard shad was third
in abundance (10.2X of total fish collected in impingement samples),
except during September when Spottail Shiner was the third most
abundant species (Table IX-7).

b. Diel Patterns of Impin ement

The day/night cycle of impingement was tested for the four most
abundant fish species impinged at James A. FitzPatrick Nuclear
Power Plant during the period September-December 1975: alewife,
rainbow smelt, gizzard shad, and bluegill sunfish. The procedure
followed was the same as described for the fish impinged at the
Nine Mile Point plant; the Wednesday hourly impingement data
were analyzed for day-night differences for the corresponding
time of peak abundance, for each species. The mean number of
fish per hour per sampling date for the four most abundant species
and total fish impinged was calculated irrespective of the number
of circulating water pumps operating. The mean numbers of alewife
impinged per hour per month in September, October, November,
and December during periods of daylight and darkness are presented
in Table IX-S.

The mean number of both alewife and rainbow smelt impinged per
hour at night was significantly (a = .01) greater than the number
impinged during the daylight hours from September through December
(Appendix IX-9 and IX-10 respectively).

The analysis of bluebill data for five impingement sampling dates
in October indicated that the peak in impingement occurred in
the night collections. No difference could be detected in the
day/night impingement rates of gizzard shad in October and November;
however, the daylight impingement rate in December exceeded the
night impingement rate.

c. Com arison of Impin ed Fish and Lake Fish

The number of alewife and rainbow smelt impinged was compared
with the number collected by gill nets at selected stations (NMPE-
15 ft, NMPE-30 ft, FITZ-15 ft, FITZ-30 ft). The FITZ transect
gill net collections were considered to represent fish in the
immediate vicinity of the FitzPatrick plant, while those collected
at NMPE transect represented fish moving westward along the shore.
These groups were considered most vulnerable to impingement as
well as subject to the effects of the FitzPatrick thermal plume.
The same days were compared except for a few occasions when gill
net data and impingement data were within + 1 day of each other
(Appendices IX-lla and IX-12a). Impingement data used were only
those for days when three pumps were in operation; data for other
operating conditions were disregarded.
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No significant correlations (~= .05; Appendix IX-lib) existed
between the number of alewife collected by gill nets at the selected
stations and those impinged on the same days. However, the best
correlation (r = 0.41) was found for alewife collected by bottom
gill nets at the FITZ-30 ft station, the station nearest the
intake.

Similarily, insignificant correlations (Appendix IX-12b) were
exhibited between rainbow smelt impinged and those collected
by gill nets at the selected stations.

The absence of significant correlations between impingement and
gill net catches suggests that either fish caught in impingement
catches do not reflect the fish population at these selected
stations or that there is a lag period between entrainment and
impingement.

C. CONCLUSIONS

The estimated number of fish impinged at Nine Mile Point plant, account-
ing for changes in level of effort, increased from 1973 to 1974;
in 1975 the rate declined by 62%. The number of species increased
from 37 species in 1973 to 48 and 47 species'n 1974 and 1975, respec- "
tively.

Alewife and rainbow smelt were the two most abundant species in 1973
and 1974. In 1975 the alewife and threespine stickleback were the
two most abundant fishes collected from impingement at Nine Mile
Point Nuclear Station.

The annual rate of impingement at the Nine Mile Point plant in 1975
was lower than that of the preceeding year when estimated by the
stratifying technique. The estimated annual number of fish impinged
in 1975 is one million fish, whereas the estimate for 1974 is 2.0
million fish.

A total of 34 species were impinged at the FitzPatrick plant during
the period September-December 1975. The majority of the fish impinged
were alewife and rainbow smelt.
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APPENDIX IX-1

STATISTICAL ANALYSIS OF THE ABUNDANCE OF SELECTED SPECIES
IN DAY NIGHT IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1975

ALEWIFE: APR — MAY
TWO-WAY ANALYSIS OF UARIANCE
(LOG TRANSFORMED)

SOURCE

PHOTOPERIODS

DATES
BETWEEN MONTHS
WITHIN MONTHS

APR
MAY

DF SS

0.0399

3.3425
0.3189
3.0236
2.6316
0.3920

MS

0.0399

0.3189

0.6579
0.1307

1.47

11.81

24.37~
4.84

ERROR
TOTAL

8
17

0.2164
3.5988

0.0270

Significant at e = .05
*TT

Significant at ct = .Ol

ESTIMATED MEANS FOR MONTHS

MONTH ESTIMATED MEAN

APR
MAY

113.48
210.26



APPENDIX IX-1 (Con't)

STATISTICAL ANALYSIS OF SELECTED SPECIES IN IMPINGEMENT COLLECTIONS

THREESPINE STICKLEBACK: FEB - APR
TWO-WAY ANALYSIS OF VARIANCE
(LOG TRANSFORMED)

SOURCE

PHOTOPERIODS

DF SS

0.1045

MS

0. 1045 2.91

DATES
BETWEEN MONTHS
WITHIN MONTHS

FEB
MAR
APR

12
2

10
3
3
4

13.2613
6.9653
6.2960
2.0157
3.0067
1.2736

3.4827

0.6719
1.0022
0.3184

97.01**

18.72~~
27.92>,
8.87

ERROR
TOTAL

12
25

0.4304
13.7962

0.0359

**
Significant at a = .01

ESTIMATED MEANS FOR MONTHS

MONTH ESTIMATED MEAN

FEB
MAR
APR

1.60
11.86
27.40

FISHER SIGNIFICANT DIFFERENCE — MONTHS ( 0 = .05)

Largest: APR MAR FEB : Smallest



APPENDIX IX-1 (Con't)

STATISTICAL ANALYSIS OF SELECTED SPECIES IN IMPINGEMENT COLLECTIONS

III. RAINBOW SMELT: JAN — APR
TWO-WAY ANALYSIS OF VARIANCE
(LOG TRANSFORMED)

SOURCE

PHOTOPERIODS

DF SS

0.2738 0.2738 14. 01

DATES
BETWEEN MONTHS
WITHIN MONTHS

JAN
FEB
MAR

APR

ERROR
TOTAL

16
3.

13
3
3
3
4

16
33

4. 1185
2.5706
1.5479
0.5817
0.0300
0.5809
0.3553

0. 3128
4.7050

0.8569

0.1939
0. 0100
0. 1936
0.0888

0. 0195

43. 94**

9. 94
o ~ »**
9. 93~
4. 55*

Significant at a = .05
**Significant at a = .01

ESTIMATED MEANS FOR PHOTOPERIODS

PHOTOPERIODS ESTIMATED MEANS

DAYNIGHT'.7314. 71

ESTIMATED MEANS FOR MONTHS

MONTH ESTIMATED MEAN

JAN
FEB
MAR
APR

7.74
6.58

10.22
30.99

FISHER SIGNIFICANT DIFFERENCE — MONTHS ( 0 = .05)

Largest: APR MAR JAN FEB : Smallest



APPENDIX IX-2

COMPARISONS OF IMPINGEMENT FOR
MONDAY, WEDNESDAY AND FRIDAY COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1974-1975

NUMBER OF TIMES A SAMPLING DAY EXCEEDS THE OTHER 2 DAYS
MONDAY WEDNESDAY FRIDAY

MONTH 1974 1975 1974 1975 1974 1975

JAN

FEB

MAR

APR

JUN

JUL

AUG

SEP

OCT

NOV

DEC

TOTAL

PERCENT

22

43

16

30.8

17

33

18

34.6

12

24

18

34.6

Only weeks when three collections were conducted are included.
When the impingement rate on three days was equal, the set of data
is not included.



APPENDIX IX-3

ABUNDANCE OF ALEWIFE A D RAINBOW SMELT
IN IMPINGEMENT AND GILL NET COLLECTIONS BY DATE

NINE MILE POINT NUCLEAR STATION UNIT 1 AND VICINITY — 1974

ALEWIFE RAINBOW SMELT
DATE LAKE IN-PLANT LAKE IN-PLANT

18 APR
7 MAY

22 MAY
6 JUN

20 JUN
10 JUL
24 JUL

8 AUG
21 AUG
10 SEP
24 SEP

9 OCT
26 OCT

8 NOV
19 NOV

431
983
669
783
197

2107
897
459
504
114
130,
149

67
196
178

14744
18244

6067
7476
4259
7404
1027

656
7409
2702

562
1604

846
615
596

304
96
78

2
2

2
2

0
5
6
4

14
7

13
6

670
352
274

90
94
17

0
0
0
0
0

16
12
13
22

bNo. fish/24 hours
Mean of surface and bottom gill net collections at NMPP transect



APPENDIX IX-4

CORRELATION BETWEEN ABUNDANCE OF ALEWIFE AND RAINBOW SMELT
COLLECTED IN IMPINGEMENT AND SELECTED BOTTOM GILL NET, STATIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND VICINITY — 1974

PARAMETERS

X = Number of fish impinged/24 hr
Y = Gill net catch (No. fish/24 hr)
r = Correlation coefficient
t = r (n-2)/(1-r )
n = Number of samples

I. ALEWIFE

Summation
Summat ion
Summat ion

. Summation
Summation
r 0.43
t = 1.7+

of X = 74211
of Y = 7864
of XY = 56500151
of X SQ. 783903401
of Y SQ. = 8086950

II. RAINBOW SMELT

Summation of
Summation of
Summation of
Summation of
Summation of
r = 0.96
t = 12.3**

X = 1560
Y = 541
XY = 259855
X SQ. = 666158
Y SQ. = 108259

+ Not significant at p
'= .05

** Significant at p
= .005



APPENDIX IX-5a

ABUNDANCE OF ALEWIFE IN IMPINGEMENT AND

SELECTED BOTTOM GILL NET COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND VICINITY — APRIL-DECEMBER 1975

DATES
GILL IMPINGE-
NETS MENT

NO. OF FISH
IMPINGED PER

HOUR . NMPW-15 FT NMPW-30 FT NMPP-15 FT

NO. OF FISH COLLECTED PER

, 12 HOURS IN GILL NETS
NMPP-30 FT

25-26 APR 25-26 APR 1325.1 36.6 25.0 12.0 14. 9

8-9 MAY 7-8 MAY

9-10 MAY 9-10 MAY

21;22 MAY 21-22 MAY

11-12 JUN 11-12 JUN

24-25 JUN 23-24 JUN

25-26 JUN 25-26 JUN

9-10 JUL 9-10 JUL

3-24 JUL 23-24 JUL

5-7 AUG 6-7 AUG

21-23 AUG 22-23 AUG

10-11 SEP 10-11 SEP

11-12 SEP 12-13 SEP

23-25 SEP 24-25 SEP

8-9 OCT 8-9 OCT

22-23 OCT 22-23 OCT

5-6 NOV 5-6 NOV

6-7 NOV 7-8 NOV

18-19 NOV 17-18 NOV

19-20 NOV 19-20 NOV

5-6 DEC 5-6 DEC

133. 9

684.9

219. 9

125. 2

46. 6

100. 9

30.4

0.2

11. 3

0.4

0.2

0.1

0.4

2.4

0.8

0.6

0.9

14. 6

9.2

3.9

82.1

94 '

8.3

2.0

140. 1

9.7

1.5

65. 1

0.5

10. 0

2.5

0.5

2.3'.9

11. 5

12. 2

49.4

17. 5

17. 5

28. 6

2.3

0.0

0.5

0.5

22. 8

1.5

0.0

85.9

4.3

7.1

21. 7

8.3

19. 4

2.0

4.0

2.6

12. 9

1.5

0.5

6.2

16. 9

10. 0

4.8

1.0

11. 6

9.7

0.0

1.0

8.4

8.8

8.5

6.0

3.5'9.9

36. 7

21.0

16. 8

39.5

13. 6

23.6

3.7

4.0

4.1

0.5

16. 4

8.1

1.0

15. 0

0.0

0.0

0.0

3.5

1.5

11.2

5.9

24. 3

10. 8

7.4

23. 1

8.1

— Collected 24-25 SEP
— Based on 48 Hours



APPENDIX IX-5b

CORRELATION BETWEEN ABUNDANCE OF ALEWIFE
COLLECTED IN- IMPINGEMENT AND SELECTED BOTTOM GILL NET STATIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND VICINITY — 1975

PARAMETERS

X = Number of fish impinged/hr
Y = Gill net catch (No. of fish/12 hr)
r = Correlation coefficient
t = r (n-2)/(1-r )

2

n = Number of samples

I. NMPW-15 FT III. NMPP-15 FT

Summation of
Summation of
Summation of
Summation of
Summation of
r = 0.24
t = 1.08+

X = 2711.9
Y = 593.2
XY = 134390.29
X SQ. = 2320663.49
Y SQ. = 45291.34

Summation of
Summation of
Summation of
Summation of
Summation of
r = -0.10
t = -0.44+

X = 2711.9
Y = 273.3
XY ='8714.16
X SQ. = 2320663.4
Y SQ. = 5820.11

II. NMPW-30 FT

Summation of
Summation of
Summation of
Summation of
Summation of
r = 0.05
t = 0.22+

X = 2711. 9
Y = 229.0
XY = 34975. 24
X SQ. = 2320663.49
Y SQ. = 9750.84

'V. NMPP-30 FT

Summation of
Summation of
Summation of
Summation of
Summation of
r = 0.10
t = 0.44+

X = 2711.9
Y = 163.5
XY = 25967.14
X SQ. = 2320663.49
Y SQ. = 2365.19

+ Not significant at P
= .05



APPENDIX IX-6a

ABUNDANCE OF RAINBOW SMELT IN IMPINGEMENT AND

SELECTED BOTTOM GILL NET COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND VICINITY — APRIL-DECEMBER 1975

DATES
GILL IMPINGE-
NETS MENT

NO. OF FISH
IMPINGED PER

'OUR

NO. OF FISH COLLECTED PER

12 HOURS IN GILL NETS
NMPW-15 FT NMPW-30 FT NMPP-15 FT NMPP-30 FT

25-26 APR 25-26 APR

8-9 MAY 7-8 MAY

9-10 MAY 9-10 MAY

21-22 MAY 21-22 MAY

11-12 JUN 11-12 JUN

15. 4

6.0

11. 0

3.9

0.5

3.3

2.8

0.0

0.0

0.0

0.8

0.0

0.0

0.0

0.0

4.0

0.5

1.0

0.0

0.0

0.0

1.8

0.5

1.0

0.0

24-25 JUN 23-24 JUN 0.0'.0 0.0 0.0 ~ 0.0

25-26 JUN 25-26 JUN

9-10 JUL 9-10 JUL

3-24 JUL 23-24 JUL

5-7 AUG 6-7 AUG

21-23 AUG 22-23 AUG

10-11 SEP 10-11 SEP

11-12 SEP 12-13 SEP

23-25 SEP 24-25 SEP

8-9 OCT 8"9 OCT

22-23 OCT 22-23 OCT

5-6 NOV 5-6 NOV

6-7 NOV 7-8 NOV

18-19 NOV 17-18 NOV

19-20 NOV 19-20 NOV

5-6 DEC 5-6 DEC

0.6

0.0

0.0

1.9

0.0

0.0

0.0

0.0

0.4

0.0

0.1

0.1

0.3

0.2

0.6

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.5

1.0

5.5

4.5

2.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.4

0.0

0.0

1.0

5.0

1.0

0.5

0.0

0.0

0.0

0.0

0.0,

0.0

0.0

0.0

0.0

-, 0.0

0.0

0.0

0.0

1.0

2.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1.5

2.0

1.8

3.,1

0.0

a — Collected 24-25 SEP
b — Based on 48 hours



APPENDIX IX-6b 0
CORRELATION BETWEEN ABUNDANCE OF RAINBOW SMELT

COLLECTED IN IMPINGMENT AND SELECTED BOTTOM GILL NET STATIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND VICINITY — 1975

PARAMETERS

X =

Y =

r =

Number of fish impinged/hr
Gill net catch (No. of fish/12 hr)

~ I< xi<-
Number of samples

I. NMPW-'15 FT

Summation of
Summation of
Summation of
Summation of
Summat ion o f
r = 0.22

0 '8**

X = 41.0
Y = 20.3
XY = 70.16
X SQ. = 414.26
Y SQ. = 77.77

III. NMPP-15 FT

Summation of
Summation of
Summation of
Summation of
Summa t ion o f
r = 0.75
t = 4.36~*

X = 41.0
Y = 8.5
XY = 76.30
X SQ. = 414. 26
Y SQ. = 22.25

II. NMPW-30 FT IV. NMPP-30 FT

Summation of
Summation of
Summation of
Summation of
Summation of

. r = -0.04
t = -0.17+

X = 41.0
Y= 8.7
XY = 13. 32
X SQ. = 414.26
Y SQ. = 28. 05

Summation of
Summation of
Summation of
Summation of
Summation of
r = -0.01
t = -0.04+

X = 41.0
Y = 11.7
XY = 21. 71
X SQ. = 414. 26
Y SQ. = 23.59

+ Not significant at p = .05
** Significant at p = .005



APPENDIX IX-7

ABUNDANCE OF ALEWIFE IN GILL NET AND IMPINGEMENT COLLECTIONS
AFTER A VARIABLE TIME FOLLOWING LAKE COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND VICINITY — 1974

DATE
NO. FISH/

24 HRS

NO. FISH IMPINGED HR
AFTER A PERIOD (DAYS) FOLLOWING LAKE COLLECTIONS

18 APR
23 APR

7 MAY
22 MAY

6 JUN
20 JUN
10 JUL
24 JUL

8 AUG
21 AUG
10 SEP
24 SEP

9 OCT
26 OCT

8 NOV

19 NOV
8 DEC

431
461
983
669
783
197

2107
897
459
504
114
130
149

67
196
178
50

307
69

11503
254
312

.178
309

37
27

308
113

23
67
35
26
25

239
429

1152

272"
135

27

106
23

36
244

257
848

389
47

240

27
42

826
389

11982

415
26

41
22
15

69
189

132
271

906

41

286

340
78

423
123

19

24

90

a
bMean of surface and bottom gill nets at NMPP transect
Collected on 17 APR



APPENDIX IX-8

CORRELATION BETWEEN NUMBER OF ALEWIFE COLLECTED BY"GILL NETS
AND NUMBER OF ALEWIFE IMPINGED AFTER 0-5 DAY LAG PERIODS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND VICINITY — 1974

PARAMETERS

X =

Y =

r =

Number of fish impinged/hr
Gill net catch (No. of fish/12 hr)
Correlation coefficient
r (n-2)/(1-r )
Number of samples

I. 0 DAY LAG

Summation of
Summat ion o f
Summation of
Summation of
Summation of
r = 0.26
t = 1.01+

X = '13593
Y ~ 8325
XY = 12810486
X SQ. ='32824319
Y SQ. = 8299471

IV. 3 DAY LAG

Summation
Summation
Summation
Summation
Summation
r = 0.42
t = 1.13+

of X = 13716
of Y = 2781
of XY = 8842523
of X SQ. = 144577212
of Y SQ. = 1728867

II. 1 DAY LAG V. 4 DAY LAG

Summation of
Summation of
Summation of
Summation of
Summation of
r = 0.80

3 '7**

X = 2663
Y = 3980
XY = 1766176
X SQ. = 1733801
Y SQ. = 2348266

Summation of
Summation of
Summation of
Summation of
Summation of
r = 0.12
t = 0.24+

X = 1608
Y = 2398
XY = 692212
X SQ. 953864
Y SQ. = 1265350

III.2 DAY LAG VI. 5 DAY LAG

Summat ion
Summat ion
Summation
Summation
Summation
r = 0.32
t = 0.76+

of X = 1850
of Y = 5376
o f XY = 1809522
of X SQ. = 998776
of Y SQ. = 6938614

Summation of
Summation of
Summation of
Summation of
Summation of
r = 0.53
t = 1.53+

X = 1383
Y = 5031
XY = 1245864
X SQ. = 406575
Y SQ. = 6219433

+ = Not significant at P = .05
** = Significant at P = 0.005



APPENDIX IX-9

STATISTICAL ANALYSIS OF, ABUNDANCE OF ALEWIFE IN IMPINGEMENT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1975

ANALYSIS OF VARIANCE
(LOG TRANSFORMED)

SOURCE

PHOTOPERIODS
(DAY

/NIGHT�

)

DF SS

1.4852

MS

1.4852
**

20. 67

DATES
BETWEEN MONTHS
WITHIN MONTHS

SEP
OCT
NOV
DEC

11
3
8
2
3
2
1

2.5599
1.2999
1.2600
0.3927
0.7712
0.0632
0.0329

0.4333

0. 1964
0. 2571
0. 0316
0.0329

6.03*

2 73+
3.58
0.44
0.46

ERROR

TOTAL 23

0.7902

4.8353

0.0718

++ Significant at + = .05

+
** Significant at a = .01

Significant at a = .10

ESTIMATED MEANS FOR PHOTOPERIODS
ESTIMATED MEAN 95% CI

DAY
NIGHT

4.07
14.96

(2.43, 6. 51)
(9. 78, 22. 61)

ESTIMATED MEANS FOR BETWEEN MONTHS
ESTIMATED MEAN 95% C%

SEP
OCT
NOV
DEC

4. 08
5.76

11.33
22.46

( l. 92, 7. 84)
(3. 18, 9. 92)
(6.09, 20.47)
(10.90, 45. 27)

'CHEFFE'S METHOD — BETWEEN MONTHS (+ = .05)
Largest: DEC NOV OCT SEP : Smallest

a
Only those dates when three circulating water pumps were operating



APPENDIX IX-10

STATISTICAL ANALYSIS OF RAINBOW SMELT IN IMPINGEMENT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1975

ANALYSIS OF VARIANCE
(LOG TRANSFORMED)

SOURCE

PHOTOPERIODS
(DAY/NIGHT)

DF SS

0.3359

MS

0.3359 12. 08**

DATES
BETWEEN MONTHS

WITHIN MONTHS

SEP
OCT
NOV
DEC

ERROR

TOTAL

11
3
8
2
3
2
1

23

'.60281.8008
0. 8020
0. 0190
0. 4017
0.2934
0.0879

0.3058

3.2445

0.6003

0.0095
0.1339
0. 1467
0.0879

0. 0278

21. 59**

0.34~
4.82~
5.28*
3.16

*
+Significant at 0 = .05

**Significant at a = .01

ESTIMATED MEANS FOR PHOTOPERIODS
ESTIMATED MEAN 95% C1

DAY
NIGHT

0. 85
2. 20

(0. 45, l.37)
(1.50, 3.08)

ESTIMATED MEANS FOR BETWEEN MONTHS
ESTIMATED MEAN 95% C1

SEP
OCT
NOV

DEC

0. 17
0. 76
3.00
5.62

(0.30, 1.37)
(1.84, 4.65)
(3.34, 9.11)

SCHEFFE'S METHOD — BETWEEN MONTHS (u = .05)
Largest: DEC NOV OCT SEP: Smallest

h

a
Only those dates when three circulating water pumps were operating.



APPENDIX IX-lla

ABUNDANCE OF ALEWIFE IN IMPINGEMENT AND SELECTED BOTTOM GILL NET COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY
SEPTEMBER-DECEMBER 1975

DATES*
GILL NETS IMPINGEMENT

NO. OF FISH
IMPINGED PER HOUR NMPE-15 FT NMPE-30 FT FITZ-15 FT FITZ-. 30 FT

NO. OF FISH COLLECTED PER 12 HOURS IN GILL NETS

10-11 SEP
23-24 SEP
24-25 SEP
8- 9 OCT

22-23 OCT
23-24 OCT
5- 6 NOV
6- 7 NOV
4- 5 DEC
5- 6 DEC

10-11 SEP
22-23 SEP
24-25 SEP
8- 9 OCT

22-23 OCT
24-25 OCT
5- 6 NOV
7- 8 NOV
3- 4 DEC
5- 6 DEC

4.1
71.9
18. 8
18. 8
3.0

12. 9
25.4
25. 9
30. 0
48.0

37.9
5.1

15. 1

3.0
4.2
7.9

16. 2
10. 5
37. 8
32.7

17.9
6.5
0.4
5.5
1.0
3.6

44. 1

6.0
7.8
0.0

6.6
8.4

10.4
17.8
24.0
36.0
36.6
31.3
36.6
18.5

3.5
2.3
1.6
0.5
0.5
0.0
0.0
0.5
3.1

14. 5

*Only those dates when three circulating pumps were operating.



APPENDIX IX-lib

CORRELATION BETWEEN ABUNDANCE OF ALEWIFE
COLLECTED IN IMPINGEMENT AND SELECTED BOTTOM GILL NET STATIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY — 1975

PARAMETERS

X = Number of fish impinged/hour
Y = Gill net catch (No.fish/12 hr)
r = Correlation coefficient
t = r (n-2)/(1-r )

2

n = number of samples

I., NMPE — 15 FT

Summation of
Summation of
Summation of
Summation of
Summation of
r = -0.02
t - -0.06+

X = 258.8
Y = 130.4
XY = 4363;90
X SQ. ~ 10588.68
Y SQ. = 4650.30

III. FITZ - 15 FT:

Summation of
Summation of
Summation of
Summation of
Summation of
r = -0.19
t -0.55+

X = 258.8
Y = 226.2
XY = 5423.89.
X SQ. = 10588. 68
Y SQ. ~ 6412.18

II. NMPE — 30 FT IV. FITZ — 30 FT

Summation of
Summation of
Summation of
Summation of
Summation of
r -0.08
t = -0.23+

X ~ 258.8
Y = 92.8
XY = 2210.64
X SQ. ~ 10588.68
Y SQ. = 2448.68

Summation of
Summation of
Summation of
Summation of
Summation of
r = 0.41
t = 1.27+

X = 258.8
Y = 26.5
XY = 1022.65
X SQ. = 10588.68
Y SQ. = 240.71

+ Not significant at p = .05



APPENDIX IX-12a

ABUNDANCE OF RAINBOW SMELT IN IMPINGEMENT AND SELECTED BOTTOM GILL NET COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY
SEPTEMBER-OCTOBER 1975

DATES+
GILL NET IMPINGEMENT

NO. OF FISH
IMPINGED PER HOUR FITZ-30 FTNMPE-15 FT NMPE-30 FT FITZ-15 FT

NO. OF FISH COLLECTED PER 12 HOURS IN GILL NETS

10-11 SEP
23-24 SEP
24-25 SEP
8- 9 OCT

22-23 OCT
23-24 OCT
5- 6 NOV
6- 7 NOV
4- 5 DEC
5- 6 DEC

10-11 SEP
22-23 SEP
24-25 SEP
8- 9 OCT.

22-23 OCT
24-25 OCT
5- 6 NOV
7- 8 NOV
3- 4 DEC
5- 6 DEC

0.1
1.1
0.5
4.3
0.2
0.0
2.5
1.4

10.0
2.7

0. 0.

0.0
0.0
0.0
0.5
0.5
1.5
2.0
0.0
0.0

0.0
0.0
0.0
0.0
0.5
0.5
1.5
3.0
0.0
0.0

0.0
0.0
0.0
0.0
0.5
2.5
2.2

.3 ~ 5
:l. 6
0.5

0.0
0.0
0.0
0.0
0.5,
0.0
2.2
2.0
0.0
0.5

*Only those dates when three circulating pumps were operating.



APPENDIX IX-12b

CORRELATION BETWEEN ABUNDANCE OF RAINBOW SMELT
COLLECTED IN IMPINGEMENT AND SELECTED BOTTOM GILL NET STATIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY — 1975

PARAMETERS

X =

Y =

r =

t
n =

Number of fish impinged/hour
Gill net catch (No. fish/12 hr)
Correlation coefficient
r .(n-2)/(1-r )

2

Number of samples

I., NMPE — 15 FT III. FITZ — 15 FT

Summation of
Summation of
Summation of
Summation of
Summation of
r = -0.18
t ~ -0.52+

X = 22.8
Y=4.5
XY = 6.65 '

SQ. = 135. 50
Y SQ. = 6.75

Summat ion
Summation
Summation
Summation
Summation
r = 0.09

0.26+

of X = 22.8
of Y = 10.8
of XY = 27.85
of X SQ. = 135.50
of Y SQ. = 26.50

II. NMPE — 30 FT

Summation of
Summation of
Summation of
Summation of
Summation of
.r = -0.17
t = -0.49+

X = 22.8
Y=5.5
XY = 8.05
X SQ. = 135. 50
Y SQ. = 11. 75

IV. FITZ — 30 FT

Summation of
Summation of
Summation of
Summation of
Summation of
r = -0.09
t = -0.26+

X = 22.8
Y=5.2
XY = 9.75
X SQ. = 135. 50
Y SQ. = 9.34

+ Not significant at p = 0.05
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I-1

I. INTRODUCTION

This report presents the results of the radioanalysis of water samples

collected from Lake Ontario in the vicinity of the Niagara Mohawk Power Corpora-

tion, Nine Mile Point/Fitzpatrick Generating Station.

Samples were collected monthly from April 1975 through December 1975

from twelve sampling stations and analyzed at Teledyne Isotopes, 1festwood, New

Jersey for:

Gross alpha and gross beta activity
~ Tritium activity by gas counting

~ Gamma emitting nuclides by Ge(Li) gamma spectrometry
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I. SAMPLING LOCATIONS AND MAP

The sampling locations are shown in the table below, "Radiological

Sampling Station Designations." A map is also appended of the Nine Mile Point

Ecological Study Area.

RADIOLOGICAL SAMPLING 'STATION 'DESIGNATIONS

Station
Identification

LMS
'Transect

1Uater
'~De th

Collection
De th

NMP-1
NMP-2
NMP-3
NMP-4

NMP-7
NMP-8
NMP-9
NMP-10

NMP-13
NMP-14
NMP-15
NMP-16

NMPE
NMPE

NMPE

NMPE

NMPP/Fitz
NMPP/Fitz
NMPP/Fitz
NMPP/Fitz

NMPiU

NMPiU

NMPiU

NMPiU

20 ft.
20 ft.
40 ft.
40 ft.
20 ft.
20 ft.
40 ft.
40 ft.
20 ft.
20 ft.
40 ft.
40 ft.

Surface
Bottom
Surface
Bottom

Surface
Bottom
Surface
Bottom

Surface
Bottom
Surface
Bottom

On the map the dot (o) closest to the shore at the three LMS transects

is at the 20 ft. water depth. The dot farthest from shore is at the 40 ft. water

depth.
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~TELEDYNE
ISOTOPES III-1

SAMPLE RESULTS

Included in this section are summary tables of the radioanalysis per-

formed at each station for:

gross beta activity

gross alpha activity

tritium activity

gamma emitters (the 16 gamma emitters routinely monitored in the
environs of a nuclear generating station)

The mean + standard deviation and the range are determined for analyses

showing more than two detected measurements. Gross beta and tritium radioanalysis

are in this category.

The less than (L.T.) values are tabulated for each of the radionuclides

itored but not detected. If no activity above three times'the standard devia-

tion of the background was detected, the results are tabulated as L.T, values.

Gamma spectra and most of the gross alpha radioanalyses are in this category.





NINE HILB POINT/FITZP K GENERATING STATION

EHVIRONHEHTA ORIHG 1975

STATION Nlp'

EAST CONTROL 20'URFACE

WATER (pi cocuri cs/liter)

COLLECTION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/7S

10/07/75

11/12/75

12/04/75

GROSS BETA

4.2+-1.0''E 00

4.4+-1.0' 00

GROSS ALPllA TRITIUH

LT 1 L'0
2.7~-1.7 E 00

3.7+-0.7' 02

6.5I-O.K E 02

3.7+-0.7 E 023.5+-0.9 E 00 L.T.2: E 00

4.7+-1.0! E 00

3.5+-0.9 E 00

3.5+-0.9 E 00

4.0+-0.8; E 00

L.T.1 E 00

L.T.I. E 00

I..T.2 E 00

L.T.2 E 00

5.0+-0.8. E 02

3,9+-0'.8 E 02

4,5~-0.9 E 02

4,5+ p.8'B 02

3.9+-O.S' 00 L.T.I. E 00 4.1+-0.8' 02

4.8t-0.9.'E 00 I..T.2. B 00 3.2+-0.9 E'2

Be-7 K-40

L.T.2: E 02 L-T 9 E Ol

L.T.l-E 02 L.T.L B 02

L.T.1 E 02

L.T.2: E 02

L.T.8' 01

I-T.2'E 02

L.T.1'E 02 L.T.2 B 02

L.T.8 E 01

L.T.8 E 01

L.T.2 E 02

L.T.7 E 01

L,T.2 E 02 L.T.1 E 02

Hn-54

L.T.S E 00

L.T.6 E 00

L.T.5 E 00

L.T.6 E Op

L.T.l E 01

L.T.8. p 00

L.T.1' 01

L.T.7. E 00

L.T.6.E 00

Co-58

I..T.1 E Ol

L.T.l E Ol

L.T.1 E 01

L.T.1 E 01

L.T.2 C 01

L.T.1. E nl
L.T.l: E 01

L.T.8 E no

L.T.8'E no

Co-60

L.T.4 E pp

L.T.S E pp

L.T.5 E pp

L.T.S E 00

I..T.1 E 01

L.T.S E 00

L.T.9 E 00

2r-95

L T-3 E Ol

L.T.3 E 01

L.T.2.F pl
L.T.2 E 01

L.T.3 E

LT~ 2E01
L.T.2 E nl

L.T.6'E 00 L.T.l B.nl
L.T.8.E 00 L.T.l E 01

mean +-
std. dcv.

detcctcd

range

4.1+-0.5: E 00

9/9

(3.5-4.7) E 00

I/9

4.3+-1.0. E 02

9/9

(3. 2-6.5) 5 B .02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTIOH
DATE

04/11/75

05/05/75
06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

32/04/75
nean +-std.dev.
detected
uvasarmf-
range

Ru-103

L.T.4 E 01

L.T.3 E'01

L.T.2 E 01

L-T.2 E 01

L.T.2 E 01

L.T.2 E 01

L.T.2 E pl
L Tel B 01

L,T.1 E 01

0/9

Ru-106

L.T.S E'01

L.T.6 E 01

L.T.S B Ol

L.T.S F Ol

L.T 1 E 02

L.T.8 E 01

L.T.9 E 01

L.T.6. E 01

L.T.6 E Ol

0/9

I-131

L.T.S E 01

0/1

Cs-134

L.T.S E 00

L.T.6. E 00

L.T.S E 00

L.T.6 E 00

L.T.1 E 01

L.T.9 E 00

L.T.l E 01

L.T.8 E 00

L.T.6 E 00

0/9

Cs-'137

L.T.S. E 00

Ba-140 Cc-141

L.T.1"E 02 ~

Ce-144

L.T.4 E Ol

Ra-226

L.T.6 E 01

Th-228

L.T.6 E no

L.T.S E 00

L.T.S E 00

L.T.1 E 02 L.T.6 E 01 L.T.I E 02 L.T.1 B 01

L.T.6 E 01 L.T.S E 01 L.T.1 E 02 L.T.9 E np

L.T.6 E 00 L.T.2 B 03 L.T.4. E Ol L.T.3 E 01 L.T.6 E 01 L.T.6 E 00

L.T.9 E 00

L.T.1 E 01

L.T.8.B 00

L.T.8 E 00

L-T.2 E 02

L.T.1 E 02-

L.T.6 B 01

L.T.9 E Ol

L.T.3 E 01

L.T.3 E 01

L.T.2 E 01

L.T.2 E 01

L.T.7 E 01

L.T.8 E 01

L.T.7 E 01

L.T.4 B 01

L.T.1 E 02

L.T.2 E 02

L.T.2 E 02

L.T. l. E 02

LT1E01
LT.1 E 01

L.T.1 E 01

L.T.8 E 00

0/9 0/6 0/9 0/9 0/9 0/9

L.T.1 E 01 L.T.4 B 02 L.T.4 E 01 L.T.7 E 01 L.T.la E 02 L.T.1 E Ol





c ~

NINE HILB POIHP/F~RICK GENERATING STATION

ENVIRONNE SHITORING 1975

COLLECTION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

mean +-
std. dev.

detected

GROSS BETA

3.4+-0.9. E 00

GROSS ALPllA

L.T.1 E 00

TRITIUM

2.&R-0.7'E 02

3.5i-0.9. E 00 3.4+-1.& E '00 4.9+-0.8 E 02

3.5+-0.9 E 00 L.T.2 E 00 3.1+-0.7 E 02

4.2+-0.9 E 00 L.T.2 E 00 4.0+-0.8 E 02

4.1+-0.9. E 00 L......E OO 3.0+-P.&. E O2

4.2+-0.8 E 00 L.T.2.E 00 2.9+-0.9. E 02

3.9+-0.7' 00 3.9+-0 ~ 9.E 02

5.4+-1.0. E 00 L.T.l E 00 4.8+-0.8: E .02

3.7+-1.DIE 00 L.T.2. E 00 4.6+-0.8. E 02

3.0+-0.9I E 00 L.T.2. E 00 4.8+-0.9. E 02

STATION NHP 2

EAST Col'ROL 20'OYIQH

HATER.(picocuries/liter)

Be-7

L.T.2 E 02

K-40

L.T.I E 02

Hn-54

LcT.S E 00

Co-58

L.T.l E 01

Co-60

L.T.S E 00

Zr-95

L.T.3 E 01

L.T.3. E 02 L.T.1 E 02

L.T.2 E 02 L.T.1 E 02 L.T.7 E 00 L.T.1 E 01

L.T.1 E 02 L.T.S E 00L.T.&.E Ol

L.T.8 E 01 L.T.2 E 02 L.T.1. E 01

L.T.& E 00

L T.l E 01

L.T.L E Ol

L.T.5 B 00

L.T:1 E 02 L.T.2 E 02

L.T.2 E 02

L.T.2 E 02

L.T.7 E 01

LcT.1 E 02

E.T.I E 02

L.T.6, E 01

..L.T-&.B 00

I,.T.2 B 01

L.T.I E 01

L.T.1 E 01

L.T.l E 01

L.T.6 E 00

L.T.6 E 00

L.T.S. B 00

L....''.E 01

L.T.8' 00

L.T.1 E 01

L.T.1 E 01

L.T.6 E 00

L.T.3 E 01

L.T.2 E 01

L.T.3. E Ol

L.T.2 E Ol

L.T.2 E 01

L.T.2 E 01

L.T.1.E 01

L.T.& E 00 L.T.2 E 01 L.T.7 E 00 L.T.4 E 01

cccrcrccr

range

9/9

(3.0-5.4) E oo

I/O 9/9

(2.8-4.9) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

04/ll/75
05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

mean +-
std. dcv.

RU-103

L.T.4 B 01

L.T.S E Cl

LT3 E 01

L.T.I E 01

L.T.i. E .Ol

L.T.2 E 01

L.T.2 E 01

L.T.2 E 01

L.T.8' 00

RU-106

L.T.S B 01

L.T.&: E 01

L.T.& E 01

L.T.5. E 01

L.T.1 E 02

L.T.& E 01

L.T.1; E 02

I-131 Cs-134

L.T.4 E 00

L.T.& E 00

L.T.7. E 00

L.T.S'. E 00

L.T.IIE 01

L.T.8 E 00

L.T.1" E 01

L.T.S E ol L.T.5 E 00

L.T.l' 02 L.T.6 h 01 L.T.l E 01

Cs-137

L.T.S E 00

L.T.&.E 00

L.T.7 E 00

Ba-140

I..T.l, E 01

L.T.l'E 01

L.T.6 B 00

L.T.l. E 02

L.T.9, E 01

L.T.7. E Ol

L.T.S E 00 L.T.3 E 02

L.T.I E 01 L.T.4 E 02

L.T.9 E 00 L.T.2' 02

Ce-141

L.T.1. E 02

L.T.1 E 02

L.T.7 E 01

L.T.3. B 01

L.T.4 E Ol

LcT.3 E Ol

L.T.3 E Ol

L.T.3' Ol

L.T.1. E 01

Ce-144

L.T.S 6 01

L.T.7 E 01

L.T.6 E 01

L.T.5 E 01

L.T.7 E 01

L.T.6 E 01

L.T,9 E 01

L.T.9 E 01

L.T.2. B 01

Ra-226

L.T.8 E 01

L.T.I. E 02

L.T.1. E 02

L.T.1 E 02

L.T.2. E 02

L.T.1. E 02

L.T.2, E 02

'L.T.2 E 02

L.T.6 E 01

Th-228

L.T.7 E 00

L.T.I E 01

L.T.1 E 01

L.T.1 E 01

L.T. l. E .01

L.T.1 E 01

L.T.1 E 01

L.T.2 E 01

L.T.6 E 00

detected

measured

range

0/9 0/9 0/1 0/9 0/9 0/6 ., 0/9 0/9 0/9 0/9





N/NE MILE POINT/FITZPATRICK GENERATING STATION

ENVIRON/ NITORING 1975

S'MP 3

EAST CONTROL 40'URFACE

WATER (picocuries/liter)
COLLECTION

DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

GROSS BETA . GROSS ALPHA TRITIUM

3.0i-0.7 E 02I,.'f.l 6 004.2+ 1:O.E 00

3.5+-0.9 E 00 2.5t-l.7. 6 00 3. It-0. 7 6 02

4.0+-1.0 6 00 L.T.2. 6 00 3.0+-0.8 E 02

4.1+-1.0'E 00 L.T.2.E 00 3.0t-0.7 8 02

2.6+-0.8'E 00

3,6t-o,S. 8 00

L.T.2 E 00

L.T.2 E 00

4.2+-0.9. E 02

3.7+-0.8 E 02

S.pt-0.9 6 00 L.T.1 8 00 S.2+-0.9 6 02

4-.9i-l.p 6 00 L.T.l E 00 4.6+-O.S E 02

3.5+-0.9 6 00 L.T.l E 00 4.8+-0.8.6 02

Bc-7 .

L.T.2 E 02

K-40

L.T.B E Ol

L T.2 E 02

L.'f 1 E 02

L.T.S E 01

L.T.S 6 01

L.T-9 E 01

L.T.S E 01

L.T.6. E 01

L.T.2 E 02

L.T.I. E 02

LT2802
L.T.1 6 02

L.T.2 E 02

LT.98 01

L.T.1. E 02

L-T.3'E 02 L.T.2 8 02

bin-54

LT4Eno
LTQ.E OP

L.T.S 6 00

L.T 7E 00

L.T.9 E 00

L.T.6 p OO

L.T.7 E 00

L.T.8: E 00

Co-58

L.T.I.E 01

L.T.2 E 01

L.T.1 8 01

L.T.1 E 01

L.T.2 6 nl
L.'f 7 E OO

L.T 9 8 00

L.T.7 E 00

L.T.S. E 00 L.T.6. 6 00

Co-60

L.T.3'E 00

LTSEOO
L-T.6 8 OO

L.T.6.6 pp

L.T.9, 6 pp

L.T.6 E pp

L.T ~ 7'.E np

L.T.l E 01

L.T.S.: 8 00

Zr-95

L.T.2 E 01

L.T.4'E pl
L.T.3 E Ol
L.T.2 E 01

L.T.2 E 01

L.T.l E pl
L.T.2 E 01

LT2E01
L-T.1 E 01

aean +-
std. dev.

detcctcd

ncasured

range

3.9+-0.7' 00

9/9 I/O

(2.6-5.0) E 00

3.8+-0 9 E 02

9/9

(3 '-5.2) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECfION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

lo/07/75
11/12/75

12/04/75

Rlcan
std. dcv.

Ru-103

L.T.3 6 01

L.T.S 8 01

L.T.3 E 01

L.T.2'6 01

L.T.2 E 01

L.T.1 E 01

L.T.1 E 01

L.T.1 E 01

L.T.S.E 00

Ru-106

L.T.4:E 01

L.T.B:E 01

L.T.7:6 01

L.T.7 E 01

L.T.S E 01

L.T.5' 01

L.T.7'6 01

L.T.7;6 01

L.T.S E 01

I-131

L.T.S 8 01

Cs-134

L.T.4 8 00

L.T.S'E 00

L.T.7 E 00

L.T.7 E 00

L.T.9'E 00

L.T.6'E 00

L.T.S.E 00

L.T.S'6 00

L.T.S E 00

Cs-137

L.T.3. E 00

L.T.B E np

L.T.7 E 00

L.T.7 E 00

L.T.9'8 00

Ba-140

L.T.4 E 02

L.T.3 E 02

Ce-141

L.T.9 8 pl
L.T.l p p2

L.T.7 E 01

L.T.4 E 01

L.T.2 E 01

Ce-144

L.T.3 p pl
L.T.7 6 01

L.T.6 E 01

L.T.6 6 Ol

L.T.S 8 01

Ra-226

L.T.S E pl
L.T.1 6 02

L.T.l. p 02

L.T.1.8 02

L.T.l 8 02

L.T.S.E 00 L.T.l 6 02 L.T.2'8 Ol

L.T.1 E 01 L.T.6.E 01

L.T.7'6 01L.T.S'E 00

L.T.1,E 01

L.T.2 6 01

L.T.6 6 01

L.T.4 E 01

L.T.S r; Ol

L.T.1 E 02

L.T-9 E 01

L.T.1 E 02

L.T.6 E 00 L.T.1 E. 02 L.T.2 E 01 L.T.S 8 01 L.T.1.E 02

TII-228

L.T.S 6 00
L.T.1 E pl
"T~ I.E Ol
LT1E01
L.T.S.E 00

L.T.9 E 00

L.T.I E 01

L.T.9 p 00

L.T.9'E no

detected

measured

range

0/9 0/9 0/9 0/9 0/9 0/9 0/9 0/9 '/9 0/9





NINE QILE POINT/F " TRICK GENERATING STATION

ENPIRONM HITORIHG 1975

ST ON HMP 4

EAST CONTROL 40'CITOM

WATER (picocuries/liter)

COLLECTIOH
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

GROSS BETA

3.5+ 0.9 E 00

3.8+-0.9 E 00

4.5+-1.0' 00

3.9+-1.0.',oo
4,8+ 0 ~ 9: L 00

S.ot-l.o E 00

4.7+-1.0 E 00

GROSS ALPHA

L.T.1. E 00

2.7+-1.7 E 00

L.T.2: E 00

L.T.2 E 00

L.T.2'.E 00

I..T.1 F. 00

TRITIUM

2.4+ 0.7 L'2
3.4+ 0.7 E 02

5.0+ 0.8 E 02

3.0+ q.& E 02

3.5+ 0.&, E 02

3.1+-0.& E 02

L.T.1 E.oo 3.7+-0.8 E 02

3.3+-0.9 E 00 L.T.2 E 00 3.9~-0.8 E 02

3 '+-0.8' 00 L.T.2. E 00 3.2+-0 ~ 8' 02

De-7

L.T.2' 02

I..T.3 E 02

L.T.l E 02

L.T.l E 02

I .T.& E Ol

K-40

L.T.6 E 01

L.T.2 E 02

L.T.1 E 02

L.T.2 E 02

L.T.2 E 02

Mn-54

LTS E 00
. I..T.&.E 00

L.T.S. E 00

L.T.7 E 00

L.T.1. E 01

Co-58

L.T.I. E 01

L.T.2 E 01

L.T.1 E 01

L.T.1 E 01

L.T.1. E 01

Co-60

L.T.4 E 00

L.T,&' 00

L.T.S E 00

L.T.7 E 00

L.T.I E 00

Zr-95

I..T.2 E 01

L.T.4 E 01

L.T.2: E 01

L.T.2 E Ol

L.T.2. E 01

L.T.2 E OlL.T.l E 01L.T.1. E 01L.T.9. E 00

L.T.7' 00

L.T 1. E 02

L.T.2. E 02

L.T.2 E 02

L.T.1 E 02

L.T.& E 01

L.T.9 E 01

I..T.9. E 00 L.T.7 E 00 L.T.l E 01

L.T.8. E 00 L.T.9. E 00 L.T.7 E 00 L.T.2' 01

L.T.9 E 01 L.T.I E 02 L.T.7: E 00 L.T.&. E 00 L.T.& E 00 L.T.2 E 01

nean +-
std. dev.

detected

Elcasured

range

4.1+-0.7! E 00

9/9 1/9

(3.3-5.0) E 00

3.5+-0.7.' 02

9/9
(2.4-5.0) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/12/75

10/07/75

11/12/75

12/04/75

sean +-
std. dev.

detected

Ru-103

L.T.4' 01

L.T.S' 01

L.T.2 E 01

L.T.2. E Ol

L.T.S. E 00

L.T.1 E 01

L.T.1 E Ol

LaT.I'. E 01

L.T.1. E 01

RU-106

L.T.4 E 01

L.T.& E 01

L.T.S E 01

L.T.7 E 01

L.T.& E 01

L.T.7 E 01

L.T.&.E 01

L.T.6 E 01

L.T.&' 01

I-131 Cs-134

L.T.S: E 00

Cs-137

L.T.S E 01

Ba-140 Ce-141

L.T.9. B 01

rc-144

L.T.3 E Ol

Ra-226

L.T.6 E.ol
Th-228

L.T.6 F. 00

L.T.9 E 00 L.T.& E 00 L.T.1 E 02 L.T.7 E Dl L.T.1' 02 L.T.1. E 01

L.T.7 E 00

L.T.1 E 01

L.T.7.B 00

L.T.I E 01

L.T.S E 01 L.T.8. E 00

L.T.&:.E 00

L.T.9' 00

L.T.9: E no
L.T.7' 00 L.T.4 E 02 L.T.6 E 01 L.T.1 E 02

L.T.&, E 01 L.T.6. E Ol
L.T.4 E 01

L.T.2: B olL.T.1 E 00

L.T.8. E 00

L.T.1. E Ol

L.T.3 E 02

L.T.2 E 02

L.T.I E 02

L.T.9' 00L.T.1 E 02L.T.S E 01L.T.2: E nl
L.T.6: E 01 L.T.I E 02 L.T.l. E Ol

L.T.7 E 01 I..T.2 E 02 L.T.1 E 01

L.T.2 E 01

L.T.2' 01L.T.7. E 00 L.T.6 E 01

L.T.&' 00 L.T.1' 02 L.T.2- E 01 L.T.6 E 01 L.T.1. E 02 L.T.1 E 01

L.T.6 E 00 L.T.5 E 00 L.T.1 E 03 L.T.S R 01 L.T.S E nl L.T.&. E Ol L.T.&. E 00

measured

range

0/9 0/9 0/1 0/9 0/9 0/7 0/9 0/9 0/9 O/9





NINE NILE POINT/F TRICK GENERATING STATION

EHVIRONH SHITORIHG 1975

STATION NHP 7.

HHP/FITZ 20'URFACE

MATER (picocuries/liter)

COLLECTIOH
DATE

04/ll/75
05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

GROSS BETA'ROSS ALPjGL

4.5i-I.O E 00 L.T.l E 00

TRITIl&l

5.3+-0.8 E 02

4.0i-l.O E 00 L.T.2 E 00 3.5+-0.8 E 02

3.5i-0.8 E 00 L.T.2 E 00 3.2+-0.9 E 02

5.1+-1.0 E 00 L.T.1 E 00 4.4+-0.& E 02

3.4+-0.9 E 00 L.T.1 E 00 4.4+-0.8 E 02

3.8+-0.9 E 00 L.T.2 E 00 3.6+-0.8 E 02

3.7i-0.8 E 00 L.T.2 E .00 4.0+'-0.'8 E 02

3.7+-1.0 E 00 1.6+-1.5 E 00 3.8+-0.8 E 02

4 'i-0.9 E 00 L.T.1 E 00 3.6+-0 7 E 02

Be-7

L.T.1 E 02

K-40

L.T.4 E 01

kb>-54

L.T.4 E 00

Co-58

L.T.1 E 01

Co-60

L.T.3 E 00

Zr-95

L.T.2 E 01

L.T.2 E 02 L.T.1 E 02 L.T.6 E 00 L.T.1 E 01 L.T.S E 00 L.T.3 E 01

L.T.1 E 02 L.T.9 E 01 L.T.7 E 00 L.T.1 E 01 L.T.7 E 00

L.T.1 E 02 L.T.2 E 02 L.T.B' 00 L.T.1 E 01 L.T.7 E 00

L.T.2 E.01

L.T.2 E 01

L.T.B E 01 L.T.9 E 01 L.T.6 E 00 L.T.9 E 00 L.T.6 E 00 L.T.2 E 01

L.T.B E 01

L.T.1 E 02

L.T.1 E 02

L.'1.9 E.Ol

'L.T.2 E 02

L.T.1. E 02

L.T.7 E 00 L.T.9 E 00 L.T.7 E 00 L.T.2 E 01

L.T.1 E 01

L.T.l E Ol

L.T.1 E 01

L T.l E 01

L.T.1 E 01 L.T.2 E 01

L.T.9 E 00 L-T.2 E 01

L.T.B E 01 L.T.2 E 02 L.T.7 E 00 L.T.1 E 01 L.T.B E 00 L.T.2 E 01

mean+
std. dev.

detected

measured

range

4.0+-0.5 E 00

9/9

(3.4-5.1) E 00

4.0t-0.6''O2

9/9

(3.2-5.3) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

mean e-
std. dev.

Ru-103

L.T.3 E 01

L.T.4 E Ol

L.T.3 E 01

L.T.2 E 01

L.T.1 E 01

L.T.1. E 01

L.T.1 E 01

L.T.2 E 01

L.T.2 E 01

Ru-106

L.T.4 E 01

L.T.6 E 01

L.T.6 E.01

L.T.7' 01'.

L.T.B E 01

L.T.1 E 02

L.T.6 E Ol

I-131 Cs-134

L.T.4' 00

L.T.6 E 00

L.T.6 E 00

L.T.B E 00

L.T.B E 00

L.T.7: E 00

L.T.7 E 00

L.T.1 E 02 L.T.1' 01

L.T.1 E 02 L.T.6 E Ol L.T.1 E 01

Cs-137

L.T.4 E 00

Ba-140 CQ-141

L.T.6. E 01

Ce-144

L.T.2 E 01

Ra-226

L.T.4 E Ol

Th-228

L.T.4 E 00

L.T.B E 00L.T.S E 00 L.T.9 E 01 L.T.S E 01 L.T.B E 01

L.T.B. E 00 L.T.4 E 02 L.T.4. E Ol L.T.6 E Ol L.T.1 E 02 L.T.l E Ol

L.T.9 E 00

L.T.B. E 00

L.T.B E 00

L.T.B E 01 L.T.7 E 01 L.T.B E 00L.T.2 E 01L.T.3 E 02

L.T.1 E 02 L.T.2 E Ol L.T.3 E 01 L.T.7 E 01

L.T.B E 01

L.T.7 E 00

L.T.B E 00L.T.1 E 02 L.T.1 E 01 L.T.4 E 01

L.T.1. E 01 L.T.9 E 01 L.T.3. E 01 LLT.B E 01 L.T.2 E 02 L.T.2 E 01

L.T.1. E 01 L.T.2 E 02 L.T.3 E 01 L.T.7' 01 L.T.2 E.02 L.T.1.'E 01

L.T.7 E 00 L.T.2 E 03 L.T.S E 01 L.T.S E 01 L.T.9 E 01 L.T.S E 00

detected

measured

range

0/9 0/9 0/1 0/9 0/9 0/7 0/9 0/9 0/9 0/9





NINE NILE POINT/FI 'ICK GENERATING STATION

EHQIRONHE ITORIHG 1975

STA NHP 8

NNP/FITZ 20'SITOH
WATER (picocuries/liter)

COLLECTIOH
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

mean +-
std. dev.

GROSS BETA

4.3+-1.0 E 00

3.9+-1.0 E 00

3.0+-0.8 E 00

3.7+ 0.9 E 00

3.5+-0.9 E 00

4.2+ 0.9'E 00

4.O.-O.9 E 00

3.1+-0.9 E 00

4.0i-0.8 E 00

3,7+-0.5 E 00

GROSS ALPIIA

L.T.1 E 00

1.5+ 1.4 E 00

L.T.l E 00

L.T.2 E 00

L.T.2 E 00

L.T.I E 00

L.T.1 E 00

L.T.2 E 00

L.T.2 E 00

TRITIUM

2,8+-0.7 E 02

3.1+-0.8 E 02

2,9+-O.S E 02

3.6+-O.S E 02

3 '+-0.8 E 02

3,S+-0.8 E 02

4.8+-0.8 E 02

3.9+-0.8 L'2
3.4+-0.8 E 02

3.5+-0.6 E 02

Cc~7

L.T.2 E 02

K-40

L.T.9 E 01

Hn-54

L.T.S E 00

Co-58

L.T.1 E 01

Co-60

L.T.4 E 00

Zr-95

LT3EOI
L.T.2. E 02 L.T.9 H 01 L.T.S E 00 L.T.2 E 01 L.T.S E 00 L.T.4 E 01

L.T.l E 02

L.T.9 E 01

L.T.7 E 01

L.T.1 E 02

LTSEOO
L.T.6 E 00

L.T.1 E 01 L.T.S E 00 L.T.2 E 01

L.T.8 E 00 L.T.S E 00 L.T.2 E 01

L.T.S E 01

L.T.S. E 01

L.T.7 E 01

L.T.2 E 02

L.T.1. E 02 L.T.6 E 00 L.T.7 E 00 L.T.S E 00 L.T.1 E 01

L.T.1'E 02 L.T.8 E 00 L.T.9 E 00 L.T.7 E 00

L.T.2 E 02 L.T.6 E 00 L.T.T E 00 L.T.6 E 00

L.T.l E 02 L.T.S E 00 L.T.1. E Ol L.T.l E 01

L.T.2 E 01

L.T.1. E 01

L.T.2 E 01

L.T.1.E 02 L.T.2 E 02 L.T.1 E 01 L.T.1 E 01 L'.T.l E 01 L.T.3" E 01

detected

measured

range

9/9 1/9

(3.0-4.3) E 00

9/9

(2.8-4.8) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75
09/10/75

10/07/75

11/12/75

12/04/75

mean +-
std. dev.

detected

Ru-103

L.T.4 E ol
LTSEOI
L.T.2 E 01

L T.l E 01

L-T.2 E 01

L.T.1 E 01

L.T.l E Ol

L.T.1 E 01

L.T.2 E 01

RU-106

L.T.S E 01

L.T.7 E 01

L.T.S E 01

L.T.S E 01

L.T.9 E 01

L.T 5 E 01

L.T.7 E Ol

LT5E01
L.T.9 E 01

I-131

L.T.6 E 01

Cs-134

L.T.S E 00

L.T.7 E 00

L.T.S E 00-

L.T.6 E 00

L.T.1 E 01

L.T.6 E 00

L.T.S E 00

L.T.6 E 00

L.T.1 L'1

Cs-137

L'.T.5 E 00

Ba-140 Ce-141

L.T.1 E 02

Ce-144

L.T.6. E Ol

L.T.7 E 00

L.T.6 E 00 L.T.1 E 03

L.T.S E 00 L.T.3 E 02

L.T.1 E 01 L-T.4 E 02

L.T.1 E 02

L.T.3 E 01,
L.T.3 E 01

L.T.4 E 01

L.T.S E Ol

L.T.3 E 01

L.T.4 E 01

L.T.6 E 01

L.T.7 E 00

L.T.7 E 00

L.T.9. E 01 L.T.3 E 01

L.T.6. E 01 L.T.2 E 01

L.T.7 E 01

L.T.5 E 01

L.T.1 E 01 L.T.1 E 02 L.T.2 E 01 L.T.S E 01

L.T.S E 00 L.T.1 E 02 L.T.3 E 01 L.T.6 E 01

Ra-226

L.T 1 E 02

L.T.1 E 02

L.T.S E 01

Th-228

L.T.9 E 00

L.T.9 E 00

L.T.6. E 00

L.T.6 E 01

L.T.1 E 02

L.T.1 E 01

L.T.1 E 01

L.T.2 E 02 L.T.l" E 01

L.T.1 E 02

L.T-1 E 02

L.T.1. E Ol

L.T.1 E 01

L.T.S E 01 L.T.S E 00

measured

range

0/9 0/9 0/1 0/9 0/9 0/7 0/9 0/9 ', 0/9 0/9 e

M
I





COLLECTIOH

NINE MILE POINT/F RICK GENERATING STATION

ENVIRONML SNITOR IHG 1975

STATION HMP 9

HMP/FITZ 40'URFACE

, WATER (picocuries/liter)

DATE

04/11/75

05/05/75

06/05/75

07/07/75

0&/12/75

09/10/75

10/07/75

11/12/75

12/04/75

CROSS BETA CROSS ALPIIA TRITIUM

3.5+-0.9 B 00 L.T.1 E 00 3.2+-0.& B 02

4.0+-0.9 E 00

3.7+-0.8 E 00

L.T.2 E 00 5.1+-0.8 E 02

L.T. 1 E 00 2. 8+-0. 7 E 02

4.4+-1.0 E 00 L.T.2 E 00 2.8+-0,7
4.1+-0.9 E 00 L.T.1 E 00 3.3+-0. 8

E 02

E 02

3.5+-0.9 E 00 L.T.1
3.4+-0.9 E 00

4,1+-0.8 E 00

L.T.2
L.T.2

F. 00

E 00

E 00

6.9+-0.8 B 02

4.1+-0.8 E 02

6.1+-0.8 B

02'.0+-0.9

E 00 ~ L.T.1 B 00 3.0+-0.8 E 02 -.

Be-7

L-T.3 E 02

L.T.2 E 02

K-40

L.T.1 E 02

L.T.7, E 01

L.T.1 E 02 L.T.9 E Ol

L.T.l B 02 L.T.9 E 01

L.T.1 E 02 L.T.2 E 02

L.T.1 E 02 L.T.1 E 02

L.T.1 E 02 .L.T.2 E 02

L.T.9 E 01 L.T.1 E 02

L.T.I E 02 L.T.2 B 02

Hn-54

L.T.& L 00

L.T.6 B 00

L.T.S E 00

L.T.7 E 00

L.T.l E 01

L.T.7 E 00

L.T.9 B 00

L.T.& E 00

L.T.8' 00

Co-58

L.T.2 E 01

Co-60

L.T.6 E 00

Zr-95

L.T.4 E Ol

L.T.I E 01 L.T.4 E 00 L.T.2 E 01

L.T.1 E 01 L.T.7 E 00 L.T.2 E.01

L.T.1 E 01 L.T.1 E 01 L.T.3 B 01

L.T.1 E 01 L.T.6 E 00 L.T.? E 01

L.T.l E 01 L.T.1. B 01 L.T.2 E 01

L.T.1 E Ol L.T.9 E 00 L.T.2 B 01

L.T.l E Ol L.T.7 E 00 L.T.2 E 01

'L.T.l E 01 L.T.S E 00 L.T.3 E 01

mean e-
std. dev.

detected

measured

range

3.9+-0.3 E 00

9/9
(3.4-4.4) E 00

0/9

4.1+-1.5 E 02

9/9

(2.8-6.9) B 02
I

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

04/ll/75
05/05/75

06/05/75

07/07/75

08/12/85

09/10/75

10/07/75

11/12/75

12/04/75

mean +-
std. dev.

detected

Ru-103

L.T.6 E 01

L.T.4 E 01

L.T.2 E 01

L.T.2 E 01

L.T.2 E 01

L.T.2 E 01

L.T.2 E 01

L.T.1 E 01

L.T.2 E 01

RU-106

L.T.& E 01

L.T.6 E 01

L.T.S B 01

L.T.6 E 01

L.T.1 E 02

L.T.& E 01

L.T.9 E 01

I-131 Cs-134

L.T.7 E 00

L.T.6 E 00

L.T.S E 00

L.T.7 E 00

L.T.1 B 01

L.T.8 E 00

L.T.l E Ol

L.T.7 E 01 L.T.1 B 01

L.T.7 E 01 L,T.7 E 01 L.T.9 E 00

Cs-137

L.T.7 E 00

Ba-140 Ce-141

L.T.2 E 02

Ce-144

L.T.7 E 01

Ra-226

L.T.1 E 02

Th-228-
L.T.1 E 01

L.T.6 E 00 L.T.6 E 01 L.T.3 E 01 L.T.6 E 01 L.T.7 E 00

L.T.& E 00

L.T.1' 01

L.T.4 E 02 L.T.3 E 01 L.T.S B 01 L.T.9 E 01 L.T.9 E 00

L.T.4 E 02 L.T.4 E 01 L.T.& E 01 L.T.l E 02 L.T.1 E 01

L.T.& E 00 L.T.2 E 02 L.T.3 E 01 L.T.6 E 01 L.T.1 E 02 L.T.1 E 01

L.T.9 E 00 L.T.1 E 02 L.T.3 E 01 L.T.8 E 01 L;T.2 E 02 L.T.2 E Ol

L.T.9 E 00

L.T.9 E 00

L.T.7 E 01 L.T.L? E 01 . L.T.5 E 01 L.T.1 E 02 L.T.1 E 01

L.T.1 E 02 L.T.3 B Ol L.T.6 E 01 L.T.1 E 02 L.T.1 E 01

L'.T.S E 00 L.T.1 E 03 L.T.6 E 01 L.T.S E 01 L.T.1 E 02 L.T.9 E 00

measured

range
0/9 0/9 0/1 0/9 0/9 0/7 0/9 0/9 i 0/9 0/9

M
W
00





NINE MILE POINT/ RICK CENERATIN( STATION

ENQIRONh OMITORING 1975

STATION NMP 10

NMP/FITZ 40'OTIOM

COLLECTION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

ll/12/75
12/04/75

CROSS 8ETA CROSS ALPIIA

3:4+-0.9 E 00 L.T.1 E 00

TRITIUM

7.5+-0.9 E 02

5,5+-1.0 E 00 L.T.2 E 00 4.0+-0.8 E 02

3.7+-0.8 E 00 L.T.1 E 00

4.0+-1.0 E 00 LT2 BOO

3.9+-0.8 E 02

4.9+-0.8 E 02

3.4+-0.8 E 00 L.T.2 E 00 3.5+-0.8 E 02

4.1+-0.9 E 00

4.2t-0.9 E 00

3.1+-0.9 E 00

L.T.1 E 00 5.0+-0.8 E 02

L.T.I E 00 3.6+-0.8 E 02

L.T.2 E 00 4.9+-0.9 E 02

4.3+-O.S E 00 L.T.2 E 00 2.4+-0.7 E 02

Co-58

L.T.2 E 01

Zr-95

L.T.S E pl
L.T.3 E 01

Co-60

L.T.7 E 00

L.T.S B 00

lh-54
L.T.9 B 00

Be-7

L.T.3 E 02

K-40

L.T.1 E 02

L.T.1 E 01

L.T.I E 01

L.T.1 E 02L.T.2 E 02 L.T.6 E 00

L.T.3 LI 01

L.T.2 E 01

L.T.2 E 01

L.T.6 E 00L.T.2 E 02 L.T.I E 02 L.T.7 E 00

L.T.6 E 00

L.T.9 E 00

L.T.8 E 01 . L.T.7 E 01

L.T.1 E 02 L.T.2 E 02

L.T.S E 00 L.T.9 E 00

L.T.8 L'0
L.T.1 E Ol

L.T.1 E 01

L.T.2 E 02 L.T.2 E 02 L.T.I E 01 L.T.9 E 00 L.T.3 E 01

L.T.7 E 01 L.T.8 E 01 L.T.7 E 00 L.T.7 E 00 L.T.6 E 00 L.T.l E Ol

L.T.1 E 02 L.T.2 E 02 L.T.9 E 00 L.T.1 E 01 L.T.1. E 01 L.T.2 E 01

L.T.I E 02 L.T.2 H 02 L.T.9 E 00 L.T.1 E 01 L.T.7 E 00 L.T.2 E 01

acan +-
std. dev.

detected

measure

range

4.0+-0.7 E 00

9/9 0/9

(3.1-5.5) E 00

4.4+-1.4 E 02

9/9

(2.4-7.5) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION

DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

Ru-103

L.T.7 E 01

L.T.3 E 01

L.T.3 E Ol

L.T.1 E 01

L.T.2 E 01

L.T.2 E 01

L T.l E 01

L.T.1 E 01

L.T.2 E 01

RU-106

L.T.8 E 01

LTSEOI
L.T.8 E 01

L.T 5 E 01

L.T.8 E 01

L T.l E P2

.L.T.8 P pl
L.T.6 E 01

L.T.8 E 01

I-131 Cs-134

L.T.9 E 00

L.T.6 E 00

I .T.7 E 00

L.T.6 E 00

L.T.8 E 00

I-T.1 E 01

L.T.9 E 00

L.T.6 E 01 L.T.7 E 00

L.T.1 H 01

CG-137

L.T.8 E 00

Ba-140 Cc-141

L.T.2 H 02

CG-144 Ra-226

L.T.7 B Ol '.T.l E 02

Th-228

L.T.9 E 00

L.T.S E 00

L.T.7 E 00 L.T.2 E 03 L.T.7 E 01 L.T.7 E 01 L.T.1 E 02

L.T.3 E 02 L.T.2 E 01 L.T.3 E 01 L.T.6 E 01L.T.6 E 00

L.T.8 E 00

L.T.1 E 01

L.T.3 E 02. L.T.2 E 01 L.T.8 E 01

L.T.9 E 01

L.T.7 E 01

L.T.8 E 01

L.T.2 E 02

L.T.1 E 02

L.T.3 E 02 L.T.4 E 01

L.T.3 E OlL.T.9 E 00 L.T.1 E 02

L.T.1 E 01

L.T.6 E 00

L.T.8 E 00

L.T.2 E 01

L.T.I E 01

L.T.8 E 00 L.T.6 E 01 L.T.1 E 01 L.T.3 E 01

L.T.1 E 01 L.T.2 E 02 L.T.3 E 01 L.T.7 E 01

L.T.7 E 01

L.T.2 E 02

L.T.7 E 00

L.T. 1 H 01

L.T.1 E 02 L.T.6 E 01 L.T.1 H 02 L.T.1 E 01

mean
std. dev.

detected

acasured

range

0/9 0/9 0/1 0/9 0/9 7/9 9/9 9/9 9/9 9/9
M
M
I
ID





COLLECTION

HIHE NILE POINT TRICK GENERATING STATION

ENVIRON hSHITORIHG 1975

STATION NNP 13

WEST CONI'ROL 20'URFACE

WATER (picocuries/liter)

DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

mean +-
std. dev.

GROSS BETA

3.3+-0.9 h 00

4.9i-l.o E 00

3.5+-O.S E 00

4.2+-1.0 B 00

4.7+-O.g E 00

4.9+-1.0 E 00

3.0+ P.g E 00

3.6+-0,9 E 00

2.8+-0.7 E 00

3.9+-0.8 E 00

GROSS ALPHA

L.T.1 E 00

L.T.I E 00

L.T.I E 00

L.T.2. E 00

L.T.2 E 00

L.T.I E 00

L.T.1, B 00

L T 2 E 00

L.T.2 E,oo

TRITIUN

5.4+-0.9 B 02

3.3+-0.7 E 02

3.gi 0.8 E 02

3.7+ 0.7 E 02

3. 1+-0. 8 L'2
5.9+-O.S E 02

7.1+-0.9 E 02

3.7p-o.s E 02

3.9i-o.s E 02

4.4+-1.4 E 02

Bo-7

L.T.3 E 02

K-40

L.T.1 B 02

L.T.2 E 02

L.T.1 E 02

L.T.1 E 02

L.T.2 E 02

L.T.1 E 02

L.T.7 E 01

L.T.I E 02

I..T.I E 02

L,T.1 E 02

L.T.2'E 02

L.T.3 F.. 02

L.T.2 E 02

L.T.2 E 02

L.T.l E 02 .

L.T.3 E 02 L.T.1 E 02

Mn-54

L.T.9 E 00

L.T.8 E 00

L.T.7 E 00

L.T.7 E 00

L.T.9 B 00

L.T.1 E 01

I,.T.g E 00

L.T.6 E 00

L.T.S E 00

Co-58

L.T.3 E 01

Co-60

L.T.7 E 00

2r-95

L.T.S E 00

L.T.1 E 01 L.T.6 E 00

L.T.I E 01

L.T.2 E 01

L.T.1 E 01

I..T.7 E 00

L.T.I E 01

L.T.9 E 00

L.T.l E 01

L.T.S E 00

L.T.6 E 00

L.T.9 E 01

L.T.2 E 01

L.T.2 E 01

L.T.3 I'1
L.T.2 E 01

L.T.1 E 01

L.T.2 E 01

L.T.2 E 01 L.T.S E 00 L.T.4 E 01

L.T.1 E 01 L.T.7 E 00 L.T.3 E 01

detected

measured

range

9/9

(as-4.9) E 00

0/9 9/9

(3.1-7.1) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTIOH
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

9/10/75
10/07/75

11/12/75

12/04/75

mean +-
std:

dev,'u-103

L.T.7 E 01

L.T.S E 01

L.T.3 E 01

L.T.2 E 01

L.T.2 E 01

L.T.2 E 01

L.T.2 E 01

L.T.9 E 00

L.T.1.E 01

Ru-106

L.T.S E 01

L.T.S E 01

L.T.7 B 01

L.T.7.E 01

L.T.S E 01

L.T.1 E 02

L.T.S E 01

L.T.5 E 01

L.T.8 B 01

l-131

L.T.S E 01

Cs-134

L.T.9 E 00

L.T.8 E 00

L.T.7 E 00

L.T.8 E 00

L.T.9 E 00

L.T.1 E 01

L.T.9 E 00

L.T.7 E 00

L.T.9 E 00

Cs-137

L.T.S.E 00

Sa-140 Ce-141

L.T.2 E 02

Ce-144

L.T.7 E 01

Ra-226

L.T.1 E 02

Th-228

L.T.1 E 01

L.T.7 E Ol * L.T.1 E 02 L.T.1 E 01

L.T.9 E 00

L.T.1 E 01

L.T.S E 00

L.T.S E 00

L.T.7 E 00

L.T.1 E 02

L.T.6 E 01 L.T.1 E 02L.T.6 E 01L.T.2 E 03

L.T.S E 01

L.T.9 E Ol

L.T.7 E 01

L.T.3 E 02 L.T.9 E 01L.T.4 E 01L.T.1 E 01

L.T.1 E 01

L.T.9 E 00

L.T.3 E 02 L.T.S E Ol L.T.2 E 02 L.T.I E Ol

L.T.3 B 01

L.T.2 E 01

L.T.1 E 02

L.T.l E 02

L.T.1 E 02

L.T.1 E 02 L.T.l E 01

L.T.1 E 01

L.T.l.E Al
L.T.6 E 00 = L.T.6 E 01 L.T.6.E 01

L.T.6 E 01L.T.l E 01 L.T.1 E 02 L.T.2 E 01

L.T.S E 00 L.T.S E 02 L.T.4 E 01 L.T.6 E 01 L.T.1 E 02

detected

measured

range

0/9 0/9 0/1 0/9 0/9 P/7 0/9
/

0/g '/9 0/9





NINE MILE POINT(FITZPATRICK GENERATING STATION

ENVIRONNE NITORING 1975

ST tRP 14

WEST CONTROL 20'OITOM
WATER '(picocuries/liter)

COLLECTION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

GROSS BETA

3.2+-0.9,E 00

GROSS ALP1!A

L.T.1 E 00

TRITIUM

3.2+-0.7 B 02

5.4+-1.0 E 00 . L.T.1 E 00

4.4+-0.9 E 00 L.T.1 H 00

3.6+-0.9 E 00 L.T.2 E 00

3.6+-0.7 E 02

3.8+-0.7 E 02

3.1+-0.8 E 02

3.8+-0.9 E 00

3.7+-1.0 E 00

5.3+-1.0. E 00

3.0t-0,7 E 00

L.T.2 E 00

L.T.2 E 00

L.T.2 E 00

3.6+-0.8 B 02

4.6+-0.8 E 02

4.8+-0.9 E 02

L.T.2 E 00 3.1+-0.7 E 02

4.0+-0.9 E 00 L.T.2 E 00 2.6+-0.9 E 02

De-7

L.T.3 E 02

K-40

L.T.1 E 02

Mn-54

L.T.6 E 00

L.T.4.E 02

L.T.2 E 02

L.T.1 E 02

L.T.I E 02

L.T.2 E 02

L.T.1 E 02

L.T.1 E 01

L.T.8 E 00

L.T.2 E 02 L.T.7 E 00

L.T.1 E 02 L.T.2 E 02

I..T.8 E 01

L.T.I'E 02

L.T.7 E 01

L.T 1 E 02

L.T.2 E 02

L.T.8 E 01

L.T.7 E 00

L.T.6 E 00

L.T.8 E 00

L.T.S E 00

L.T.1 E 02 L.T.5 E 00

Co-58

L.T.2 E 01

L.T.3 E 01

L.T.2 E 01

L.T.8 E 00

L.T.9 E 00

L.T.1 E 01

L.T.7 E 00

L.T.l E 01

L.T.7 E 00

Co-60

L.T.5 E 00

L.T.l E Ol

L.T.7 E 00

L.T.5 E 00

L.T.8 E 00

L.T.9 E 00

L.T.6 E 00

L.T.8 E 00

L.T.7 E 00

Zr-95

L.T.4 E Ol

L.T.6 E 01

L.T.3 E 01

L.T.2 E 01

L.T.2 E 01

L.T.2 E 01

L.T.1 E 01

L.T.2 E 01

L.T.1 E 01

mean +-
std. dev.

detected

acasured

range

4.0<-0.8 E 00

9/9 0/9

(3.0-5.4) E 00

3.6+-0.7 E 02

9/9

(2.6-4.8) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75
eean +-
std. dcv.

detected

Ru-103

L.T.6 E 01

L.T.7 E 01

L.T.3 B 01

L.T.1 E 01

L.T.I E 01

L.T.2 E 01

L.T.1 B 01

L.T.1 E 01

L.T.1 E 01

Ru-106

L.T.6 E 01

.LT.1E02
L.T.7 E 01

L.T.S B 01

L.T.6 E 01

L.T.8 E 01

L.T.S E Ol

I-131

L.T.8 E 01 L.T.7 E 01

L.T.5 E 01

Cs-134

L.T.6 E 00

L,T.I E 01

L.T.8 E 00

L.T.6 E 00

L.T.7 E 00

'L.T.9 E 00

L.T.6 E 00

L.T.9 E 00

L.T.6 E 00

Cs-137

L.T.S E 00

L.T.1 E 01

Ba-140 Ce-'141

L.T.1 E 02

L.T.2 E 02

Ce-144

L.T.S E 01

I..T.9 E 01

Ra-226

L.T.8 E 01

L.T.2 E 02

Th-228

L.T.8 E 00

L.T.2 E 01

L.T.S B 00 L.T.4 E 02

L.T.8 E 00

L.T.8 E 00

L.T.3 E 02

L.T.2 E 02

L.T.6 E 00 L.T.9 E 01

L.T.9 E 00

L.T.7 E 00

L.T.9 E 01

L.T.1 E 02

L.T.3 E 01

L.T.4 E 01

L.T.3 E Ol

L.T.2 E 01

L.T.2 E 01

L.T.1 E 01

L.T.4 E 01

L.T.8 E 01

L.T.7 E 01

L.T.S E 01

L.T.7 E 01

L.T.3 E 01

L.T.8 E 01

L.T.6 E 01

L.T.1 E 02

L.T.I E 02

L.T.2 E 02

L.T.7 E .01

L.T.8 E 00

I..T.7 E 00

I..T.l E 01

L.T.9 E 00

L.T.l E 01

I..T.7 E 00

L.T.8 E 00 L.T.2 E 03 L.T.7 E 01 L.T.6 P. 01 L.T.1 E 02 L.T.1 E 01

ncasured

range
0/9 0/9 0/I 0/9 0/9 0/7 0/9 0/9 0/9 0/9





NIHE NILE POINT/F TRICK GEHERATIHC STATION

ENJIROHH IOHITORIHC 1975

ST ON HHP 15

NEST CONNOL 40'URFACE

MATER (picocuries/liter)

COLLECTIOH
DATE

04/11/75

05/05/75

06/05/75

07/07/75

0&/12/75

09/10/75

10/07/75

11/12/75

12/04/75

CROSS SETA GROSS ALPIIA TRITIUH

5.2+-1.0 E 00 L.T.2 " 00 2,8+-0.7 E 02

3.3+-0.8 E 00 L.T.1 E 00 4.0+-0.7 E 02

3.1+-0.9 E 00

3.6+-0.9 E 00

3.1+-0.8 E 00

3.8+-0.9 E 00

3.0+-0.9 E 00

2.8+-0.7 E 00

L.T.2 E 00

L.T.2 E 00

4.6+-0.8 E 02

5.0+-O.g E 02

L.T.1 E 00 3.7+;0.& E 02

L.T.1 F- 00

L.T.2 E 00

L.T.2 E 00

4.0t-0.8 E 02

4.1+ 0.8 E 02

2.6+ 0.7 E 02

3.0+-0.9 E 00 L.T.1. E 00 4.0+-0.8 E 02

Dc-7

L.T.3 E 02

L.T.3 E 02

L.T.I E 02

L.T.I.E 02

L.T.1 E 02

L.T.2 E 02

L.T.9 E 01

L.T.S E 01

L.T.7 E 01

K-40

L.T.& E 01

L.T.1 E 02

L.T.l E 02

L.T.9 E 01

L.T.2 E 02

I..T.2 E 02

L.T.1 E 02

L.T.1 E 02

LeT.I E 02

HIn-54

L.T.S E 00

Co-58

L.T.2 B Ol

Co-60

L.T.G E 00

Zr-95

L.T.S E 01

L.T.9 E 00

L.T.6. E 00

L.T.6 E 00

L.T.1 E 01

L.T.1 E 01

LeT.9 E 00L.T.2 E Ol

L.T.I E 01 L.T.6 E 00

L.T.1 E 01

L.T.1 E 01

L.T.S E 00

L.T.1 E 01

L.T.4 E 01

L.T.2 E 01

L.T.2 E 01

L.T.3 E 01

L.T.7'B 00 L.T.9 E 00 L.T.S E 00 L.T.2 E 01

L.T.4. E 00

L.T.6 E 00

L.T.S E 00

L.T.7 E 00

L.T.4 E 00

I..T.5 E 00

L.T.1 E 01

L.T.1 E 01

L.T.2 E 01 L.T.I E 01 L.T.2 E 01

mean +-
std. dev.

detected

eeeeered

range

3.4+-0.7 E 00

9/9

(2.8-5.2) E 00

0/9

3.9+-0.8 E 02

9/9

(2.6-5.0) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLI.ECTION
DATE

04/ll/75
05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

e 12/04/75

mean +-
std. dev.

Ru-103

L.T.7 E 01

L.T.S E 01

L.T.2 E 01

L.T.2 E 01

L.T.2 L'1
L.T.2 E 01

L.T.1 E 01

L.T.7 E 00

L.T.1 E 01

Ru-106

L.T.7 E 01

L.T.8 E 01

L.T.S E 01

L.T.6 E 01

L T.& E 01

L.T.1 E 02

L.T.6 E 01

L-T.4 E Ol

L.T.S E 01

I-131 Cs-134

L.T.S E 00

L.T.S E 00

L.T.6 E 00

L.T.7 E 00

L.T.1 E 01

L.T.1. E 01

LT8E00
L.T.4 E 01 L.T.5 E 00

L.T.6 E 00

Cs-137

L.T.7 E 00

Da-140 Ce-141

L.T.2 E 02

Ce-144

L.T.S E 01

L.T.1 E 01

L.T.S E 00

L.T.9 E 01

L.T.2 L: 03 L.T.S F 01

L.T.8 E 00 L.T.5 E 02 L.T.3 E 01

L.T.S E 01

L.T.S E 01

L.T.S E 01

L.T.9 E 00

L.T.1 E 01

L.T.4 E 02 L.T.4 E 01

L.T.3 E 02 L.T.4 E 01

L.T.7 E 01

L.T.S E Ol

L.T.S E 00

L.T.6 E 00

L.T.S E 01

L.T.9 E Ol

L.T.2 E 01

L.T.2 E 01

L.T.4 E 01

L.T.6 E 01

L.T.S E 00 L.T.1 E 02 L.T.2 E Ol L.T.S' 01

Ra-226

L-T.9 E 01

Th-228

L.T.9 E no

LT.9E 01

L.T.1 E 02

LeT.2 E 02

L.T.2 E 02

L.T.1 E 02

L.T.1 E 02

L.T.1 E 02

L.T.8 B nn

L.T.9 E 00

L.T. I E 01

L.T.1 E 01

L.T.9 E 00
'.T.9

E 00

L.T.1 E 01

L.T.9 E 01 L.T.1 E Ol

detected
measured

range

0/9 0/9 0/1 0/9 0/9 0/7 0/9 0/9 ~ . 0/9 0/9
M
I





HINE NILE POINf/

EHQIPON

ATRICK GENERATING STATION

SSNITORIHG 1975

IOH NNP 16

COLLECfION
DATE

04/11/75

05/05/75

06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

GROSS BETA

4 0+ I.o 8 00

GROSS ALPIIA

LeT.l 8 00

TRIYrlel

3.3+-0.8 E 02

3.5+-0.8 L: 00 L.T.l.8 00 3.6+-0.8 8 02

1.6+-0.2 E Ol 4.3+-3.0 8 00 2.5t-p.& 8 02

3.9+ O.g 8 00 L.T.2 E 00

4. 1+-0.9 E 00

3.4+ p.g 8 00

3.1+ p.g 8 00

3.2+-0.8 L'0

L.T.I, E 00

L.T.I E 00

L.T.2 E 00

L.T.2 8 00

3.4+ O.g 8 02

4.0+ O.S E 02

S.9+-0.8 8 02

3.9+-0.8 8 02

3.g+ 0.8 E 02

3.7+-O.g E 00 L.T.1 8 00 3.4+-0.7 E 02

HEST CONTROL 40'UfTON
MATER (picocuries/liter)

Be-7

L.T.2 E 02

L.T.2 E 02

L.T.2 E 02

note (1) L.T.6 8 02

L.T.& 8 01

L.T.1 E 02

L.T.7 8 01

L.T.S E 01

L.T.1 8 02

K-40

L.T.8 8 01

Hn-54

I..T.7 8 '00

Co-58

L.T.2, 8 01

Co-60

L.T.6 E 00

Ir-95
L.T.3 E Al

L.T.6 E 01

L.T.9 E 01

L.T.6 8 .00 L.T.1 E Al L.T.6 8 00 L.T.3 E 01

L.T.7 8 )00 L.T.1 E 01 L.T.7 8 00 L.T.3 E 01

L.T.3 E AlL.T.1 E 01L.T.2 8 02 L.T. 8 01 ,/ L T 2 E 01

L.T.1 8 01 L.T.9 E 00 L.T.2 E 01

L.T.6 E 00 L.T.1 E 01

L.T.1 E 02 L.T.1 E 01

L.T.6 E 00

I..T.6 8 00

LeT.6 E 00

L.T.7 8 Ao

LTBEOI
L.T.1 E 02 L.T.1 E 01

L.T.2 E 01

L.T.6 8 00

L.T.2. E 02 L.T.&.8 00 L.T.1 E 01 L.T.8 E 00

L.T.6 8 02 L.T.4. 8101 L.T.6 E Ol L.T.4 E 01 L.T.l'E A2

mean +-
std/ dev/ 5.0+-4.1 E 00 3.8+-0.9 E 02

detected

eeeeeree

range

note (1)

9/9 1/9 9/9
(3. 1- 16. 0)8 00 (2.5-5 ') E 02

Only 80 mks of sample available for Ge(Li) gamma counting, thus the limits of detection are higher than usual. Generally 1000 mts are

assayed.'OLLECTION

DATE

04/ll/75
05/0$/75
06/05/75

07/07/75

08/12/75

09/10/75

10/07/75

11/12/75

12/04/75

mean +-
std. dcv.

detected

Ru-103

L.T.5 8 01

L.T.4 E 01

L.T.3 E 01

L.T.1 E 02

L.T.2 E Ol

L.T.2 E 01

L.T.9 8 00

L.T.l 8 01

L.T.i E 01

Th-228

L.T.7 E no

I-131Ru-106

L.T.6 E 01

Ra-226

L.T.6 E 01

Ce-141

L.T.l E 02

Ce-144

L.T.3 E Ol

Ba-140Cs-137

L.T.6 8 00

Cs-134

L.T.6 E AO

L.T.6 E 00

L T-7 E 00

L.T.4 E 01

L.T.6 8 01

L.T.7 E 01

L.T.3 8 02

L.T.I E 02

L.T.7 E 01

L.T.5 E 01

L.T.6 8 OpL.T.6 E 00 L.T.3 E 01L.T.6 8 31 L.T.6 E 01

L.T.1 8 pi L.T.9 E 00L.T.8 8 00 L.T.2 E 03 L.T.6 E.apl L.T.S

L.T.2
E 01

E 02L.T.3 E 03 L.T.1 E '02

L.T.S L'1
L.T.2 E '01

L.T.S E 01 L.T.S E 02 L.T.S E Ol

L.T.1 E 01 L.T.1 E 01 L.T.4 E 02 L.T.B E 01 L.T.1 E 02 L.T.l E Al
L.T.1 8 01L.T.1 8 01

L.T.7 L 00

L.T.7 8 00

L.T.1' 01

L.T.1 8 Ol

L.T.6 E 00

L.T.2 E 02

L.T.S E 01

L.T.7 8'Ol
L.T.3 E 01

L.T.S 8 01 L.T.1 E 02

L.T.S 8 Ol '.T.l E 02L.T.2 B.PI
L.T.7 E Ol

L.T.6 E 01 L.T.6 8 01 L.T.7 8 00 L.T.1 E 01

L.T.1 8 02 L.T.2 E 01L.T.1 8 02L.T.S E 01 L.T.S E 00

L.T.1 8 01 L.T.3 E 01 L.T.6 8 01 L.T.7 E 00

M
measured

range

0/9 0/9 0/1 0/9 0/9 0/7 0/9 0/9 0/9 0/g M





~TELEDYNE
ISOTOPES IV-'1

V. DISCUSSION OF RESULTS

The results of the radioanalysis of the water samples from the twelve

sampling stations in Lake Ontario are presented in Section III of this report.

Gross beta and tritium were detected for all of the samples monitored and the

mean + standard deviation of these analyses are entered on the attached Trends

Plots.

A. Gross Beta

The gross beta activity during 1975 continues in the range of activi-

ties detected during 1973 and 1974. During 1975 the range of gross beta was

2.6 to 5.5 pCi/liter with the exception of one reading of 16 pCi/liter at NMP

16 on July 7, 1975. This high reading of 16 pCi/liter was due to the unusually

igh content of dissolved and/or suspended solids in the water sample. The

pie was contaminated by bottom material during collection.

The mean of the gross beta measurements for the twelve stations is

4.0 pCi/liter, with a minimum mean of 3.4 pCi/liter and a maximum mean of 5.0

pCi/liter.

The results of this monitoring program compare to an average of

4 pCi/liter published in the 1974 Annual Report of "Environmental Radiation in

New York State" for the Oswego City Hall Tap (Lake Ontario). This report was

issued by the New York State Department of Environmental Conservation.





, 4~TELEDYNE
ISOTOPES IV-2

Gross Al ha

Gross alpha measurements were generally below-the limits of detection.

Positive results statistically close to the limits of detection were reported in
1
1

less than one out of nine measurements at some of the sampling locations. The

one definite gross alpha detection was at station NMP 16 on July 7, 1975, the

This high activity was attribu-same station with the high gross beta activity.
I

ted to dissolved and/or an unusually high level of suspended solids in the water

sample resulting from contamination of the sample with lake bed sediments.

C. Tritium

The activity levels of tritium for the 1975 sampling program ranged

from 240 to 750 pCi/liter. The average tritium activity is 393 pCi/liter, sta-

ically duplicating the measurements in 1974. ~

The results of this monitoring program compare to an average. of

<400 pCi/liter and a range of <300 to 800 pCi/liter published in the 1974 Annual

Report of'Environmental Radiation in New York State (page 40) for the Oswego

City Hall Tap (Lake Ontario).

Published data for the October - December 1975 period list the

tritium activity of 400 + 200 pCi/liter in Lake Ontario. These results are

published in Environmental Radiation Data - Report 4 (April 1976) issued by the

USEPA, Office of Radiation Programs.





~TELEDYNE
ISOTOPES IV-3

, Gamma Emitters

Gamma analyses by high resolution Ge(Li) gamma spectrometry were per-

formed on the water samples analyzed in this program. A computer search was

made for thirty-six possible gamma emitters. No detectable radioactivities of

these nuclides were found and the less than (L.T.) values were calculated as

three times the standard deviation of the background of the Ge(Li) detection

system "for the sixteen most probably candidates for detection. The detection

limits are listed in the tables in Section III.

CONCLUSION

From the radioanalysis for gross beta, gross alpha, tritium, and

gamma emitting nuclides, we conclude that no detectable radioactivities above

limits of detection for gross alpha and gamma emitters, or above the levels

in the environment for gross beta and tritium were monitored in the water sam-

ples collected from Lake Ontario in the vicinity of the Nine Mile Point/

Fitzpatrick Power Generating Station.
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APPENDIX A

ANALYTICALPROCEDURES

RIVER OR LAKE iltATER

Gross Beta/Gross Al ha

1. To 1 liter of sample, add 1 mR of nitric acid and evaporate to

1 - 2 mRs volume.

2. Transfer to a 2 inch diameter stainless steel planchet and

evaporate to dryness under an infrared heating lamp. Determine the weight of

residue and submit for radioassay.

3. Count for 50 minutes in a Beckman-Sharp Wide Beta II counter

for gross beta, then for gross alpha.

Tritium

An aliquot of sample is converted to hydrogen gas by reduction in

a hot zinc furnace, mixed with methane counting gas, and radioassayed utilizing
an internal low-level gas proportional counter. Very low levels of activity
can .be detected due to the sophistication of the counting equipment, the

electronics, and the shielding.

Gamma Isoto ic Anal sis

One liter of sample is transferred to a 1 liter Marinelli wraparound

counting beaker and counted for 8 hours on a high resolution gamma spectrometer.

Specific gamma isotopes are indicated by peaks at discrete energies. The

activity of each isotope is determined by computer-aided integration of the

area under each peak.





DIX II
DETECTION CAPABILITIES F NVIRONMENTAL SAMPLE ANALYSIS

Lo)TER LIMIT 0F DETEcTloH (LLD) by Radiochcmicai Methods
A!TALYSIS IIALF-LIFE

SAMPLE REQUIRED

'ITator
(pCI/a)

1 liter

Airborne Particulate
or Gas

( Ci/a3

300 Cu. M

Fish, htcat or Poultry
(FCi/kg, wot)

400 Gm Net

hlilk
(FCi/t)

1 liter

Vegetation
(pci/kg, wet)

Soil
(pCl/kg, dry)

400 Gm Net 50 Gm Dry

Gross 9 iH.A.
)e,f,h

Gross a

0.9

0.3

0. 004

0.002

50 60 130D

S&tPLE REQUIRED

Sre3 (b) 53 TI

Sr (h) 28 y
CS137 30 y

1 li.ter

0.8

1200 Cu. M

0.004

0.0007

0.001

40D Gm Net

30 (g)
5 (g)

1 liter

0.8

30 400

80

20.

400 Gm Net 50 Gm Dry

SAhlPLE REQUIRED

I131
( i)

2to3i
8.1 (I 0.4

0.5 (c)

300 Cu. M

0.
003'00 Gm Net 2 to 3 R,

0.4
O.S (c)

400 Gm Net

80

SAMPLE REQUIRED

clem Ca

clem K

0.3 liter
N.A. 0.02 gm/IL

N.A. 2 mg/k

400 Gm Net

40 gm/kg wet

100 rng/kg wet

0.3 liter
0.02 gm/IL

2 mg

400 Gm Net

40 gm/kg wet

100 mg/kg wet

50 Gm'Dry





APPENDIX. li (continued)
DETECT10N CAPABlLITlES NVtRONMEHTAL SAMPLE ANALYSlS

Loii'ER LlnlT OF 0BTEcTloN (LLB) 'e(Li) Gamma Spectrometry Anal)sis
A!iALTS1S liALF-LlFE ifatcr

(pCi/R )
A rbornc particulate

or Cas
( Ci/a~

Pash, Neat or Poultry Hilk Vcgctation Soil
(pCi/kg, wct) (pCi/t). (pCi/kg, wct) (pCi/kg, dry)

Saaplc
Rcquircd 1 liter

sample
1200 cu.m. sample 400 gm sample 1 liter 400 gm sample 400 gm sample

sample

Be 7 s3 d 80 0. 02 200 80 200 200

V.40

Crsl

WnS4

CO58

Fess

Co6

Zn

Zres

Ru103

Ru106

1131

Csl34

CS137

Ba-La 0

Cel41

( e144

Ra226

Th228

27.8 d

290 d

71 d

45 d

5.3 y
'245 d

65 d

4O d.

368 d

8.1 d

2.1 y
30 y
12.8d/40

33 d

284 d

1602 y
1.9 y

80

10

20

10

80

10

hr 15

20

80

60

10

1.3 E 09 y '200 0. 04

0. 07

0. 002

0. 002

0.003

0.002

0.005

0.003

0.002

0.02

0. 002

0.002

0.002

0.005

'.003
0. 02

0.009

0.009

500

200

20

'20

20

30

40

20

200

30

20

20

8O/4O

40

200

100

20

200

80

10

10

80

10

ls
20

80

60

10

soo

200

20

20

40

~ 20

30

40

20

200

30

20

20

80/40

40

200

100

20

500

200

20

20

40 ~

20

30

40

20

200

30

20

20

40

40

200

100

20
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APPEN (continued)

Notes:

(a)

(b)

I f d tection (LLD) is defined in NASL 300, pp D-08-01,-02,-03 at theThe nominal lower Iimit o etec ion
95; confidence level.

d t be corrected to the midcollection time .The nomina 1 LLD is at the counting time an mus e

(c) The LLD levels for I-131 in milk and water are ecay corr

0 4 C /1 ( — 3 3) 1 95> f d(am = 4) at the 97.7'o confidence level or L.T. 0.4 pCi 1.ter om =

lovel. See (a) a ove orj b fo 95+ confidence level referral.

(d).

(e)

al zed b Ge{Li) gamma spectrometry will vary according to theThe LLD for radionuclides analyzed y e i ai
uentl the background continuumnumber of nuclzdes zn ied tl environmental sample and consequent y

and Compton scattering.

b (N.A.). Activities calculated as of the countang date.Not applicable - indicated y ( . .).

increase t e seh lf-absorption in the mount resulting in an increase of t e

(g) Flesh only required for analysis. The ash weight percent of fish is ~3~<.

(h) . Sample required is for analysis of

The midcollection to counting time
for the LLD to apply.

bracketed nuclides.

of short-lived nuclides must be less than one half-life
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