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TNTRODUCTTON

TLre follorrring is tÏ¡e third quarterry progress report of re_
search performed by personnel of the Ðivision of Marine Fisheries
operatj-ng under contract Project DIr{F-2-72 with the New England power

company. rncluded are d.ata corlected from J_ April through
30 June Lg72.

PHYSICAL IN\ZESTIGATÏONS

Temper ature Monitori-nq

Bathythermograph (sr¡ casts are continuing at aII offshore
finfish sampling stations. In add.ition, a serj-es of BT casts hrere

taken ,June 29 along 5 transects east of Winter Island, in the area
proposed for future intake a]td d.ischarge cooling water (Fig. l_) .

Figure 2 displays isotherms along transect A at a tidal stage of low
+ 5 hrs.

Horizontal and vertical temperature and salinity characterj-stics
of the discharge channql were monitored for one tidal cyc1e. units
I, II and IÏI maintained an average total output of 2g2 r,rÍt1 while cir-
culatj-ng 183,500 gpm of cooling water.

Averaqe surface water temperature for the quarter rose
approximately 70 to J-zoc. Surface water temperatures recorded
at Stations A and B are plotted in Figure 3.

CHEMTCAL TN\ÆSTI GATTONS

Ifater Qualitv

Monitoring of water quality continued with litt.le variance
from previ-ous data. Ranges for parameters sampled at stations
1 - l-B (l'igts. 4 and 5) were: surface water temperature, 3.0 i-9.ooc;
surface salinity, t7.O 32.O O/OO; pH, B.Oi carbon dioxide,
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Locations of bathythermograph castsoff Ïtinter Island, \Tune 29, !972.
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Figure 2. Temperature isotherms (oC) al.ong transect Aoff Winter Island, Salem, June 29, !972.
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Figure 3.

I3""\::3JLl

Surface water temperatures recorded at Stations
A and B in Sa1em Harbor, April - June, 1972.25.
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Figure 4.

Locations of water quality and finfish sampling stations
oritside Sa1em Harbor.
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Locations of water quality and.
finfish sampling stations- in
Sa1em Harbor.

*t
E

F!

J
¡ ...t

¡J

Þ

:?
!

b.J

.f

'I

U

I
I
I

.t

t3
Þtc¡(t&,tro

,4

ã
0 mile



nil
ì

i.t
il

rl

I

ilti,ú'E¡

t
t

"t
:r9.'r
h¡

;Ç.t
IJ

rl
,i
-_J

:lrl

[]

]

¡

t

-7-

5.0 10-0 ppm,' and dissolved oxygen, i.7 12.5 ppm (rable 1).
Ranges for pararneters sampled at stations A - D were:

surface water temperature, 4.s 21.5 oc,. surface salinity, 26.6 -
32.9 O/OO¡ pH, 8.0,- carbon dioxi-de, 5.0 1O.O ppm; dissolved
oxygen, 8.5 - l-3.2 ppm; and biologj-cal oxygen d.emand, !.2 5.J- ppm

(ra¡te 2) .

Hearn¡ Metal An ]Zses

copper concentrations in lobsters, Homarus americanus, and

soft shelI clams, Mya arenaria are assessed monthly. Leve1s

varied from 2.0 to l-6.0 ppm in clams and from l-o.o Lo 44.2 ppm

j-n lobsters (Table 3) .

Samples of sediment, winter flounder, pseudopleuronectes

amerl-canus , and soft shell clams were also analyzed at the
Massachusetts Department of Pr:b1ic Health's Lawrence Experiment

station for concentrations of mercury, cadmj-um, lead., zj-ttc,

nickel, copper, and cñromium (Table 4).
To be used onry as a guide, Tabre 4 contains ,'alert revels"

for trace metals in soft strerr crams as proposed by the u.s. Food.

and Drug Administration to the d.eregates at the lgTL National
Shellfish lrlorkshop. Action on establishing ',alert }evels,' was

postponed until the next scheduled vtorkshop in !973.

BÏ CAL TN\TESTIC.ATIONS

Plankton and Pr l-mât'v Produ ri vl- tv Studies

Chlorophyll levels are assessed bi and concumently
with surface plankton analyses. T\¡¡enty-eight samples collected
this quarter (ta¡te S) reflect the following ranges:
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Table 1. Water quality clata for Beverly - Salem Harbor, Apri.I _ ,June, Ig7Z.

SALINITY
(o

28.O
17.0
29.O

.o

O^-z-(ppm)

SAMPLE TIME
TIDAL
STAGE

WIND
DIR/VEL

(uPri)

vr/6
w/7

o

6

sE/s

CLOUD
COVER

(%)

60
90

100

l_00

80

'70
100
100

DATE

4/ro
5/rc
6/22

4/rr
5/r
6/t

4/to
5/7r
6/ 21.
6/22

r)( DEPTH

Station l-

/oo) pH (

8.0
8.0
8.0

8.0
8.0
8.0

B.o
8.0

8.O
8.0
B.O

8 .o
.0
.0

2

l_o.o
.0

5.0

ooo 34 B
000394
0004 54

000361
000380
ooo422

ooo347
000393
00044 5
0004 53

ooo362
000381
0004 23

0003s8
oo04 33
oo04 30

o00363
ooo382
oo0424

1100
1100
0920

7725
0927
o84 5

o920
0900
0545
0900

7220
0958
0930

0925
o84 5
0830

r240
1040
l_ 100

6.O
l_1.0
l_4 .5

3,0
17 .5
15.5

"'5.s
L4.O
L7 .O
18.0

4.5
12.O
14.. 5

6.5
16.0
1-2.5

5.0
L4.0
19.0

4.5
10.0
,72:O

4.o
8.5

14.0
14 .5

high +3
high +2
high +1

hi-gtr +2!7
low +3
high +2

hísh. +24
high
low +5
hiqh +1

high +3
low +3
hígh +2\

l-ow t4
low +l-'
low.' +3

high +4
l-ow +4
hiqh +4

t_

\
_.."..7r';

7.
ô
J.

6
7
2

rStation 2
o

s/

E/
w/

0
o

o

S
S
S

Stati 3

5.0
10.0
10.0

10.0
10,0

5.O
i"0.0
5.0

10 .0
i_0.0
10 .0

10 .0
10.0
5.0

11" .5
l_L.1
9.4

1L .3
10 .1

11 .8
TL.2
10.4

9.6

12.5
10.8
9.3

o
6

5

3.5
77 .5
20.o

4.O
9.5

12.o

28.O
26.5

30 .5
28 -5

32.O
30.0
30.0

32.O
2A.O
29.O

31 .5
29.5....-
29.O

S
S
ì)
S

Station 44/77
5/t
6/7

100
40
80

90
o

10

l_o0
40
50

S
S
S

Station 5

3.O
9.0

12.O

I
B
8

o
o
o

4/1.4
5/23
6/r2

N/
o
o

19 ., 4.O
L2.O
11 ¡O

s
S
S

Station 6
14/r

5/r
6/7

o
o

S
S
S

Io
I

B
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Table 1. Continued

TIME
TIDAL
STAGE

(HOURS)ES T)

t-.,"..i [-,.,;l &i*;ä FY''Ï åÉ¡F¡ W;, [äJ ffiI Ëi¡ ::J ,,::3
J

PH
CoZ 02

(pom) (pom)

r*ir
ç"J

DÂ.TE

4/3
s/rc
6/22

4/3
4/r2
5/to
5/1,7
6/27
6/22

4/L7
5/r
6/7

4 /rr
s/r
6/7

4/3
4/4
5/rc
5/r1.
6/ 2L
6/22

SAMPLE
NUI,IBER

00034 6
000392
ooo4 55

ooo34 5
ooo353
ooo391
000401
00044 6
0004 56

ooo364
000383
ooo425

000365
ooo386
oo042I

00034 9
000351
ooo390
000400
ooo447
ooo452

1 500
7025
10 10

1,420
7120
I 040
LL20
0700
104 5

1340
IT24
1 200

o950
l_300
o800

1130
1,230
0700
0820
081 5
oa25

high +1
high +2
high +2

hiqh +
high +1
high +2
high +2
hish
high +5

high +5
low +4
high +5

high +1
hiqh
high +1

Iow +3
low +4
low +5
low +5
high +1
high +

3.0
9.0

t_6 .5

17.
t7.

5.5
77 .O
19.5

3.0
15 .0
15.O

4.O
8.5

16.0

5.0
10 .5
1,4 .O

4.5
1L.o
1,2.O

5 B.
5 8.
o 8.

10.0
L0.0

10.
10.
5.

l_0.

10.o
Lo.o
10.0

10 .0
10.0
10.0

10 .0
10.0
5.0
5.0

L0 -o
10.0

9.

10.o
1l_.5
9.0
9.0
8.7
8.0

L0.
10.

B.

70.7
LO.4
8.4

WIND
DIRIVEL

(MPH)

0
NE/9
NE/20

w/20
o
0

Nvls
0

NE/6

o

w/6

sw/s

o

w/6
o

Nlr/s
o
o

NE/6

CLOUD
COVER

(%)
TEMP OC

Â.TR hTATER
SALINIÏY

(o/oo)DEPTH

Station 7
100 s
80s

l_oo s

,Station I
i.00

10
90

100
i_oo
100

Station 9
Loo s

S
80s
Station 10

100 s
S

Loo s

Station 11
90

100
BO
BO

100
100

31 .5
29.5

2A.O ."" .A
27 .O.-= I
27.O 8
28.5 I
28.5

3
B
I

o
0

o
o
0

.o

.o

.0

6.5
5.5
8.5

10.0
13 .5
l_5.0

5
5
0
0
o
5

3.
6.

10.
ô

S
S
S
s
S
S

,4

L.

I
B
I
B
I
I

7.O
7.O
8.0

10.0
17.O
L7 .A

7.5
4.0
6.0

72.O
23.O
16.0

o
o
0
o
o
0

S

S
S
S
S

S

30.0 8.0 .-""- 10 .O
ï0 o

o
0
0

2A
28
24

5
1
4

1

o
o
o

B
I
I

30 .5
2A,O
29.O

1

tn

30.0
30.0
29.5
29.O
2A.O
28.O

10 .3
IO.2
9.3
9.2
8.6
B.O

I
\o
I
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11.0
TI.2
9.3

IO.7
10.6
8.8

Lo .3

SAMPLE
NUIvIBER

000366
000384
0004 1 9

000344
ooo367
ooo388
000399
oo044B
ooo44 9

000367
000385
0004 20

ooo342
ooo389
ooo4 51

000359
oo04 34
0004 32

TIME
(EST)

1330
1030
0715
o630
1000
0600

L030
I22B
07l_ 5

1-220
0600
0715

l_ 205
1030
i- 100

WIND
DIR/VEL

MPH

sE/6
s/6

0

w/72
o

Nw/7
w/5

o
NE/10

Nvr/12
s/6

CLOUD
COVER

(%)
TEMP OC

hIA
SALINITY

o /oo

32.
29.
27.

':'4-

31.0
31.0
27 .5
28.5
2A.O
29.O

3l_.0
29.O
24.5

Tab]e 1. Continued

TIDAL
STAGE

(HOUR S

o942
I240
0600

high +1
high
Iow +51-2

DEPTH AIR r)Fl
co^ o^

l r.,.r#l 1.,.r#lTERDÄ.TE

4/rr
s/r
6/7

4/3
4/rt
5/1-o
s/71
6/2L
6/22

4/rL
5/L
6/7

4/3
s/1.o
6/22

4 /1.4
5/23
6/r2

IOI\' *5rz
hish +1!
l-ow +4
Iow +4
hiqh +3
l-ow +4

low +4,
low +4
low +54

high +1
high +3
Iow +5r4

Station 12
l-oo

S.tation 13
90

100
100

90
90

l_oo

Station 14
100

90
90

90
100
100

S
S
S

Station l-5

S
S
S

S

s
S

4.5
15.0
14.0

4.5
4.O
6.0

10.0
2r.o
15.0

5.5
15 .0
14 .5

6.5
19.0
L2.5

5.0
10.0
13 .5

4.O
10.0
13.0

6.5
6,5

15.O

4.A
L4.o
11.0

31 .0
2A.O
29.5

I
I
B

8
I
I
B
I
I

o
5
5

o
o
o
o
o
o

0
5
5
5
o
5

o
o
0

l_0.0
Lo.0
Lo.0

l_o.o
5.O
5.O

l_0.0
10.0
5.0

5.0
10.0
l_0.0

10.0
10.0
5.0

10.0
10.0
10.o

S
S
S
S
S
S

4
5
I
I
I
6

L
t_

LO.4
10 .7
9.4
8.6
9.8
7.7

i

l

I

1:+r1
+1
+ru

high
high
high

o

0

8.0

9.6
8.5

30
29
2B

5
o
o

4
6

15

4w/r
o
o

o
o
5

8.
8.

B.

0
0

o
o
o

o
o

B
I
I

Station 16
90

0
10

S
S
S

8.0

B

IHo
I
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Table 1. Continued

SAIVTPLE T]ME
TIDAL
STAGE

VT'IND
DIRIVEL

CLOUD
COVER

ER DE

Station 17

4/14
5/23
6/L2

4/3
5/Lo
6/22

1450
7230
1315

000360
0004 35
0004 31

oo0 34 3
ooo387
oo04 50

h]-sh +ah
high +5
hish +11

N/8
s/7

90
0

80

s
S
s

S
S
S

7.O
L3 .5
L4.5

5.0
4.O

l_4.s

6
7

15.

5.O
10.0
5.0

l_o .5

6

4.
12.
L1.

o 31.0 8.0 5.O
5 .. -2a;0"-*"- -B;ö*-"* . io.o
5 29.O B.O 5.0

Station 18
13OO low +5
0620 low-,-.- +4"
0645 *föw +5

w/ro

NE/11

90
100
i.oo

5 31 .5 8.0
o -27-.Q 8.0
o 18.5--*-- -8..O_. .- . -

9
7 9

I
F
H
I
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lo.2
11_ .3
t2.7
l_0.7
10.0
9.2
9.2

Lo .0

9.9
10.5
L1.0
10.g
9.4
9.0
9.1
9.5
9.6
9.2
8.7
8.5
9.1

5 r:-*t

7-DAY
BOD

(or:m)

2.r

4.0
2.9

2--1-*
2.3
2.r
3.8
2.5

:.

ll
t,

I
I

I
I

i

qJ

Table 2. Water quality data for Sal-em Harbor, April - June, 79'72.

SAMPLE
DATE NUMBER

TIME
(EST)

TÏDAL
STAGE

(HoURS)

hiIND
DIRIVEL

(MPH)

CLOUD
COVER

(%) DEPTH
TEMP OC

AIR VfATER
SALINITY

(o /oo\ pH
COt 02

(ooñ) (ooñ)

Station A
4/5
4/1.2
4/Ie
4/26
s/5
5/1.2
5/1.7
5/2s
6/r
6/B
6/14
6/20
6/ zit

4/s
4/r2
4/re
4/26
5/5
5/r2
s/77
s/2s
6/7
6/8
6/L4
6/20
6/28

000354
000368
00037 5
0o037 6
000395
000406
oo0409
oo0414
0004 1 6
ooo429
0004 38
ooo444
0004 60

14 35
1 300
i.315
0930
LO20
1035
r255
10 25
i.310
0810
0940
0850
1305

low
high
low
hiqh
low
hish
low
high
low
hish
low
high
high

1ow
high
l-ow
hish
high
high
low
Ìrigh
high
high
low
high
hish

+1
+5
+1
+5

+21
+3
+\

+4r-z
+1
+44
+1

w/1.t
sw/3
NE/3

s/L5
o'o
o

NE/1.4
o
0

0
w/6
N/I

sw/3
0

N/8
o-

40
50
70

o
i_oo

30
100

o
100
l_oo

o
100

20

30
80
70

0
100

3
100

o
100
Loo

o
100

BO

5.5
6.5
7.5
6.O
9.O

L3.o
13.0
l_i_ .5
l_4.0
12.5
14 .5
15.0
2I.5

13 .5
12.5
15.0
15 .0
16.O
16.O
16 .5
20.o
l-5.5
74.5
20.5
LB.0

3l_.4
3L .6
31 .3
29.6

29.6
27 .O
29.2
37.2
29.7
32.6
31.0
30 .8

+5
+4
+3,

I
I
B
I
I
I

3.5
B.O
B.O
3.5

11.0
8.5

10.0
17.O
16.0
13.O
19.0
16 .5
19.5

S
S
S
S
S
S
S
S
S
S
S
S
So

I
I
I
I
8
I
I
I
I
B
8
B
I

S
s
S
S
S
S
S
S
S
S
S
S
S

8. o
0
0
o
0

o

5
5
5
5
o1

1_O

5
i_o

5
5
5
5

o
o
0
0
o
o
o
o
0
o
0
0
0

0
o
0
0
o

0
o
o
o
o
0

B.
8.
8.
8.

o
o
0
o
o
o

9 7
9 4
9 6 2.4
I I
9 4 3,5

z;tJ*.

Station B
000 3 57
000369
000374
000378
ooo396
oo0405
oo04 10
000411_
0004 1B
0004 2ri
0004 39
00044 1
000.j.59

1415
L320
L224
o945
L440
1003
1330
10 20
14 10
o800
l_050
0815
L320

5.0
5.0
5,0

l_0.0
10.o
10.o
1o.o
5.0

i_o.o
10.0
10.0
10.0
5.0

2't'4**
1.5

4.3

l_.

3
3

1
,

+-4

+4
+3

3.0
6.5

10 .5
7.O

13.0
12.O
77 .O
l_4.0
1B.O
14.5
23.O
16.0

3L.4
31 .6
3r.4
30.0
30.0
29.6
27 .O
29.5
31 .5
3l_.0
30.4
30 .8
3L.2

6

2
3

**
2.7.
L.2
2.6
2.3

14
+2
+1

10NE/
0
0

0

IÞ
N
I
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Table 2. Continued

SAMPLE
DATE NUMBER

000355
o00370
00037 3
000377
000397
000404
000407
0004 1 2
0004 17
ooo427
000437
ooo442
0004 58

000356
000371_
ooo37 2
ooo37 9
ooo39B
oo0403
oo0408
0004 1 3
0004 i_ 5
ooo426
oo04 36
00044 3
0004 57

w/12
s/ro

NE/4
sw/e
w/ro
N/8

o
NE/17

0
o

w/L7
sE/IO
N/77

sw/8
w/rc
N/7

o
NE/Ls

0
o

Station C

Station D

5.1
2.8

-2î€S
2.3
2.4
3.7
7.7
?'r-L**^

7-DAY
BOD

(ppm)

2.4

2.5

2.

3.3
3.'l

1.9

3,0

TIME
(EST)

1400
1340
r223
o940
1000
o942
r21,2
1005
1 335
0750
0915
0825
L340

1330
1 355
1-200
1010
1030
0935
1225
0950
L235
07 45
0850
o835
1 355

TIDAL
STAGE
HOURS)

WIND
DTR/VEI,

(MPH)

CLOUD
COVER

(%)
TEMP OC

I4IATER
SALTNITY

(o/oo)

31.0
31 .8
3L .3
26.6
30.0
29.2
28.5
29.5
30 .9
29.7
32.9
30.5
30.5

37.4
31 .8

DEPTH AIR

4/5
4/12
4/7e
4/26
5/5
5/1.2
5/1.7
5/25
6/1
6/8
6/1.4
6/20
6/28

low
high
1ow
hish
low
high
Iow
high
low
hish
low
hish
high

high
low
high
low
lcn^¡
low
high
low
high
1ow
hiqh
hish

+4
+
+5

+2
+21
+1

+5
+2,

+21-z

+LL¿

30
70
70

0
90
30

100
o

L00
100

o
100

60

30
70
70

o
70
30

100
o

100
100

o
o

70

3.0
7.O

L0.0
4.5

11.0
10.o
L5.o
16.0
L7.o
13.5
20.5
L6.5
20.5

4.5
6.0
6.5
4.5
1.5
1.0
2.O
5.0
7.O
3.0
B.O
6.O
8.0

5.5
6.O
7.O
6.0

10.0
8.5

12.o
L2.O
!4.O
L2.O
15.0
15.0
Lg.5

5.
6.
6.
4.

1l_.
11.
12.
l_5.
L7.
13.
L8.
L6.
18.

r-2
1

+4
+4
+3

\
1

S
ò
S
S
S
s
s
S
S
S
S
s
S

Þ
S
S
S
S
S
S
Þ
S
S
S
S
s

I
I
B
I
I
I
8
I
I
B
I
I
B

o
o
0
0
o
o
o
o
o
0
0
o
o

1

o
o
o
o
o
o
o
o
o
o
o
o
o

Lo.o
5to
5.0
5.O

10 .0
Lo.0
l_0 .0
5.0
5.0
5.0
5.0

10.0
5.0

L.7

10 .6
11 .3
L3.2
l_0.6
9.4
9.3
9.1

10.0
9.0
9.2
8.9
8.6
9.0

0
o

4/5
4/r2
4/Le
4/26
5/5
s/72
5/17
5/25
6/r
6/8
6/14
6/20
6/28

low +4
I

8

28.
29.
29.
31.
30.

5
o
5:"7'
5 '. 

'"5,'''
o
o'i"
o .r.,' ,r

O ,j. ':
0 .'r
o t'-
o
5

4
6
9
9
O

5
1
o
o
I
2

8.

8.
8.
8.

I
8.

o
5
5
5
5
o
o
5
5
o
5
5

1 o
o
o
o
o
o
o
o
o
0
o
0

Lo .3
11 .3
L2.4
10 .6
9.8
9.2
9.2
g.g
9.5
9.4
9.2
9.0
9.4

1

-2-8**

*2::3*

+14
+5t-z
+4\
+\
+4,

+1

l-
l_

1
l_

1
1
1
1
1

31.
29.
29.

30.
30.
31.

8.
8.
8.
8.
8.

1
1

1.9
1.6
3.4
2.O

o
sE/7

* 5-day B.O.D.
** 13-day B.O.D.

I
F
(¡)
I
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Table 3. Copper concentrations (ppm) in soft shell clams
(¡tya arenaria) and lobsters (Homarus americanus)
from Salem Harbor, April - June, !972.

Date Station
Soft shell

c].am Lobster

0
2
2

2
6
2

A
B
c

A
B

A
B
c

Í:l
i¡

ËÊ

il

ffi

4/L2

s/12

6/t4

*
*
*

I
r

i 7.0
l_4.0
l_6.0

3.9

5-2

36.0 -

32.O
10.0

44.2_
27 .9
17-3

*Analyses suggested technique modj-fication.

Table 4. Concentrations (ppm) of trace metals in sediment,
winter flounder (pseudopleuronectes americanus)
and soft sJrell clams (¡tva arenaria) from Salem
Harborr April 12, 1,972.

r:t
Êrä

u
m
,l:l
-¿a

:l
J

Sar:l 'i mant
lrrinter

f 'l nrrn¡l or
Soft sheIl

r:l ams

Proposed
F. D. A.

"alert leveI"
for soft shel I cl ams

o.2
0.5
5.0

30.0

o.2
0.3
4.3

22.0
2.4

27.O
6.6

0.1
0.o
l_.L
9.3
0.3
1.3
o.4

3
6
0
0
0
0
0

0.
0.

52.
61.
12.

mercury
cadmium
lead
zínc
nickel
copper
chromium

t,

-: .,r

,þ 25.O
5.0

23.
260.
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Table 5. Chlorophy1l counts
April - June, !972.

(mg/m3) in sarem Harbor,

Ða Stati-on ronhv 1a oronhv 11b ch 11 c Carotenoids

F

4/5

4/te

5/17

6/t

6/J,4

6/28

6.62
7 .50

14.!7
7 .40

2.27
2.84
2.5L
2.27

3.29
2.35
l" .95
r- .95

2.94
1 .51
5.L6
2.24

.48

.16

.37
24

I
0
4
6

1

A
B
c
D

A
B
c
D

A
B
c
D

A
B
c
D

À
B
c
D

A
B
c
D

A
B
c
D

5/5

3
l-
l-
1

35

37
54

54

0.69
1.52
!.o2
0 .93

2.7 6
3 .73
2.44
0 .82

0.43
0.53
o.44
0.40

o.47
o.23
0 .15
o.29

0.55
0 .96
0.50
0.50

o.67
0.49
0.7s
0 .90

4 .65
2.65
2.66
2.!7

1.78
4.00
l_ .95
1.gg

5.28
4 .18

1l_.09
4.t6

1 .68
2.1,O
2.42
2.1,2

1.42
t c.a

2.24
2.O6

2.28
2.7 2
1.7 6
r.7 6

2.44
L .59
3.30
2.7 B

6.36
8.07
5.93
6.53

1 .63
o.22
o.44
0.85

2.61
2.42
4.97
2.36

J-.\4
1 .33
1.54
1,.41,

l_ .88
1.1-6
J..27
L.t2

4.34
4.28
L.20
2.92

l-l
.t

rlr¡

il¡
u

FT':*
ti

n*:t¡l
rl
f1

,rt

ì
:'-,}

1
¡

¡

t) l-.06
6.68
6.18
4 .55

0.05
4.s1
3 .86
1 .96

l_ .95
0 .81
2 .88
1.1_g

I

IsJ
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Chlorophyll A
B
c

Carotenoids

1.06 !4.!7 mg/y3
0.15 - 4.65 mg/mJ^
1.42 11.09 mg/ms

O.O5 - 4.97 mg/m3

il,)

Finfish

Routine sampring was supplemented by use of giIl nets.
Finfish speci-es and abundance increased during the spring. of
6,0'73 finfish sampled by aII methods, Z,7gS (45%) were captured

within Salem Harbor and 3,338 (55%) r^rere captured outside Sa1em

Harbor (tables 6 and 7).
Winter flounder compri-sed 55% of catches within Salem Harbor

and 65% outside the harbor. Atlantic silverside comprised 27%

of catches within Salem Harbor and 15% outside the harbor. Species

d'iversification remained greatest at the trawl stations (Table g) .

Table 9 classifies the 26 finfish species collected.
one hundred eigñty-four hours were devoted to a sport fish

survey in salem Harbor. sport fishing effort and harvest is
greatest for winter flounder. statisticar results will be

compj-led upon completion of the six-month survey in october.
Table 10 lists marine organisms observed d.urj-ng sluiceway

i-nvestigations at Unit 3. Due to observed avoj-dance of intake
travel screens by finfish species, monj-toring terminated on

June 30. Resumption of these investj-gatj-ons will coincicle with
operation of Unit 4.
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Table 6. Numerical rank of finfish species collected in
Salem Harbor, April - June, L972.

Method of Capture

Species
50-ft,
Sei-ne

1 20-fr
Seine

30-fr
Trawl

49-fL
TrawI

ci11
Net Totals

ntl

it
it

il

il

ilil

il

il

ü

l_.
2.
?

Ã

5.
6.

g.
o

10.

11.
L2.

13.
14.
15.

16.
17.

3

winter flounder
Atlantic si-lverside
threespine stickleback
fourspine stickleback
mummichog
Atlantic cod
windowpane
skate*
stri-ped. bass
pollock
rainbow smelt
yellowtail flounder
ni-nespine stickleback
alewife
Atlantic menhaden
northern pipefish
Atlantic mackerel
Atlantic tomcod.
grubby
ócean pout I

blueback herrj-ng
Atlantic herrì_ng
sea raven
white hake

31
163

48
708

T4
6

41

39
70

1

219

L0

5

21,O 828

96 1, ,31',7 45 1, 506
739
2t6
76
5l_

29
25
L6
11
I
I
I
7
6
6
5
4
3
3
3
2
1
1
1

26
25
i.6

2

1,395 g3 2,735

1 1
B
1

5
6

4

2

L

5

2
1

3

1
I

l_

Ë"rh-t

1

iT

J
t?
.l
r¡

it
II
!

-_i

2

3
3
l_

TotaIs

*Not separated by species

:Ì
I
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I
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Table 7 . Numerical rank of finfish species collectedoutside Salem Harbor, April _ ,¡une, lgi,.

Method of Capture
120-fr 30_fù50-ft 49-fr

t5
1., ÌL. -/

L.
2.
3.
¿_

5.
6.
7.
g.
9.

l_0.
11.
12.
l_3.
14.
15.
16.
17.

18.

S

winter flounder
Atlantic silverside
yellowtail flounder
mu¡Tmichog
Atlantic cod
windowpane
ocean pout
threespine stickleback
white hake
A,tlantic tomcod
rainbow smelt
fourspj_ne stickleback
American ee1
sea raven
cunner
northern pipefish
longhorn sculpin
skate*
alewife
blueback herring
lumpfish
seasnail

Sei

25
190

Tr awl tals
i.,9352

259

91
6

366

207
65

1

64
L
1
7

19
13

5
I
6
L
4
5

i.95

36
35
29

2,!69
514
796
L76
l_07

39
30
25
19
1,4
L0
I
7
6
5
5
2
2
l_

1
1
1

3, 339

85
1
3

117

.E
ii
sÉ

FT
¡$
s

F3
,'È..i

-['Ì
Þ¡

á?

1
2

1

?

5
L

2
2

i-

1
1
1

lotals

*Not separated by species

31_ 9 410 2, 243
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Tab1e 8. Diversification índex of finfish species bymethod of capture, Beverly - Salern- Harbor,April - ,June, 1972.

Date
50-ft.
Seine

120-fr
Seine

30-fr
TrawI

49-fL
Trawl

GiIl
Net

9
l_

4

I

I

,ï

i-t
.l
¡l
rl
..[

.I
-'l

J

i
.J

3

o

34

4
4

4

5
5 23

1

2T
5

I

i
It'i

'¡
I

:J

i

J
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lable 9. classification of finfish species corrected inBeverly - Salem Harbor, epril _ .rlrrrã,-léZZ.

l'
:

Class : CHONDRICHTIIYES
Order: RA,JIFORPIES

Fami1y: Rajidae _ skates
Class: OSTEICHTI{YES

Order: ANGUILLIFORMES
FamiIy: _|nSuillidae _ freshwater eelsAnqui1la rostrata (LeSueur) _ American eel

Order: CLUpEIFORMES
Family: Clupeidae herrings

ae valis Mitchill) blueback herri ng(wilson) aler,yif etvrannus (Latrobe) Atlantic menhadenClupea harengus harengus Linnaeus Atlantic herring
Order: SATMONIFORMES

Family: Osmerj-dae _ smelts
Osmerus mordax (t,Iitchil1) _ rainbow smelt

Order: C"ADIFORMES
Family:

Gaous
Gad.idae - codfishes

Mi
u Linnaeus Atlantic cods tomcod (walbaum) Atlantic tómcod.Po achi virens (Linnaeus) pollock

Family:
(Mirchill) white hake
eelpouts

Macrozoarces americanus (eloch and Schneider) _ ocean pout

t
ù.¡

3

l!;t
;

i,

I
rJ

fì

J
.-¡
rl

J

Alosa
Àlosa

)

I

I

Order: ATËÍERINIFORMES
Family: _Cyprinodontidae _ killifishes

"*ffirËËnffirÍ*¡35::t 
: mummichos

Menidia menidia (Lj_nnaeus) _ altantic silverside
Order: CTASTEROSTEIFORMES

Family: Gasterosteidae _ sticklebacks
Apeltes-guadracug (MitchilI) _-fãurspine stickleback
9""t?f?:!"lg áç'Fleatrrs Linnaeus-- -trrl"."pi"ã -"[ìckleback
Pgnoitigs pungiJius'(ïinnaeus) _ ninespi'"ã 

"ti":.IebackFamily: SyngnatfriAãF_ pipefishãs
svnqnathus fuscus storer - northern pipefish

ï¡
l:

i

t

I

.¡
I
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sculpin

Order: PERCIFORMES
Family: percichthydae _ temperate bassesMorone saxati.tis. (watbar¡n) strifåA bassranr$-Labæã- ,iãã"""

il

il
i"l

I

r--ì

L"l

t
it
J

Order.: PLEURONECTTFORMEs
Family: Bothidae _ Iefteye flounders

ç9oþhtþ9llE asuoEus (ititcrr1tll -- ri"dowpaneFami1y: pteuiõneElããã _ rightãyå rråunaers
Limaqda_ferrqqinea (storei) _-y"fi*tail flounderpseudopleuronectes americanus il^I;iù"l*r) _ winter flounder

:l
rfÈ. ,r'

iï
rI

ll.t
r

--¡
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Table 10.

tus

tero teu aculeatus

F NFT SH

ÏNVERTEBRATES

skate
blueback herring
aLewife
rainbow smelt
silver hake
white hake
mummichog
Atlantic silverside
threespine sLickleback
northern pipefish
longhorn sculpin
wi-nter floundãr

Marine organisms and marine.vegetation observed in thePovirer plant stuiceways, Ãp"ir :-j"";;-'tél z.

.\
s

t

I
'¡
r
t

r
iJ

t
nl

I

,'l
rl

IT
rJ

$

: l
ltrbuf.aria crocea
ivlgrr+dium senile
lis PolvPhemus
rjaJ-anus sp.

trotus drobachiensis.

VEGETATTON

sea anemone
horseshoe crab
barnacle

sand shrimp
lobster
rock cra]¡
green crab
periwinkle
mud snail
sea slug
blue mussel
soft shell clam
squid
sea star
purple sea star
sea urchin

sea lettuce
rock r^¡eed
rock weed
rock weed
kelp

Irish moss

salt water cord grass
eeL grass

t]il
t¡

'-?
{

J

r-!
t

Idotea balt t-ca
Gammarus sP.

Lolioo
as

:-j

Lamin a sP.
um

Spartina
Zostera

rubrum
crispus

ì:l

-

marina
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FINFISH ,

I

@s GiLl nets are set at seLected sftes for24 l¡ours. All gill nets are constructed of monofil-a¡nent
a¡rd measure 100 x 10 ft,. stretched mesh size ,""õãÌ.",t\ - 3L in.

5.;
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ProJect expenditures as of ,fune 30, lg72 were:

TotaI

Salaries

Travel

Offj-ce and Lab. Supplies

Equipment

Maintenance

Overhead

TOTAT,S

t2,OO 0.o0 4,638 30 .361 7CI

$75r250.00 949,316.69 926r933.31

$36,750.00

1, 200 .oo

3r 500.00

20, 500 .oo

1 r 300.00

Total

ç24 ,436.97

7g.g0

2,21-2.23

15,973.9L

975.59

sL2,313.L3

LtL2O.2ç

I,2U^7 .7'l

4 ,526.09

324.42t.Ì
. .r

II¡l
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