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INTRODUCTTON

-

Tt¡e following is bhe second in a series of quarterly
progress reports covering work performed by personnel 0f the
Division of Marine Fisheries operating under contract project
DMF-2-72 with the New England power company. rncruded are data
collected from l- January through 31 March 1972.

METITODS AND MATERIALS

Procedure and material descriptions employed are outrined
in the attached appendix. subsequent reports will include
procedure changes and identification of new methods and

materials.

PHYSTCAL TNVESTI TTONS

Curr Studie

Hydrographic studies wirl be performed utilizing current
meters and drogues. Amplitude at the entrance to salem Harbor
is 9.0 ft, with a mean tidal exchange in water volume of 44.8%.

At mean high water (MIiW) Salem Harbor contains approximately
5.4 billion gallons of v¡ater.

Temperature },loni toring
rntake (A) water is monitored hourly by power company

personnel, and discharge (g) water is monitored on a 7_day

Ilagen continuous recorder (fig. L). Malfuncticning of the
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Figure L.

Locations of temperature monitorinr
statÍons in Salem Harbor.
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recorder caused a gap in data collection from I December through
12 March. Purchase requisitions v¡ere sr.rbmitted for two

additional continuous recording thermographs. T?¡ese instruments
wilr be instarred at stations c and D. Figure 2 displays mean

daily water temperatures at Stations A and B.

Thermar characteristics in the water corumn were taken
with a bathythermograph (ef) at Stations 2, 4, S, 6, g, 10, L2,
14, !6, and 17 during finfish sampling procedures (rig. 3) .
stratification during March rn¡as not evident. Horizontal and

vertj-ca1 characterj-stics of the thermal plume wi1l be defined
during third quarter operations.

CHEMICAL INVESTT TÏONS

Water Qualitv
Surface temperatu.re, salinity, hydrogen ion (pH) , carbon

dioxider ênd' dissolvåd oxygen i-s monitored monthly at stations
l- - 18 (rig- 4), and weekly at stations A - D (riq. 5). prior
to Februêry, sampling at stations A - D did not incrude arr
parameters mentioned. Biological oxygen demand (eOO) d.eter_
minations were initiated. in February at stations A - D.

Ranges for parameters sampled at stations i. - l_g were:
surface water temperature, O.O "1 .! aC, surface salinity,
16'5 - 34-o o/ooi pH, E-o 9-0i carbon d.ioxide, 5.0 r-0.0 ppm;

and dissolved olryqen, 9.0 1_2.0 ppm (fab1e 1) . Hyd.rogen ion
(pH) varues were recorded with a Hach fierd test kit. Ttre

reliability of this colormetric test is questionable, and a

portable pH meter tras been purchased. Harvey (L969) reports
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FJ-gure 2. Mean'du.ily i-ntake a.nd discharge water temperatures
(Cent,igrade) recorded at Salem Harbor Power Plant,
'January - March , L97 2
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MANCHESTER

Locations of bathythermograph sampling stations
in Beverly - Salem Harbors.
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Figure 4.

Locations of water quality and finfish sampling
stations in Beverly - Salem Harbors.
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Locations of water quality sampling
stati-ons in Salem Harbor.

0

:-ì
-1bli

,l
-¡

-7-

Ð
mile



It_ ,
I¡I![.;-...-.- t-,, ".,.{ 1'.**j [-.,;:¡ &¡f, [4';Ï¡ lfffi¡ Íår*l ***rJ

k1

WÏND TEMP OC SALTNTTY

[J ilJ

co

. - " .""":l
*J

i.-'-",ì :,

Table 1. water quatity data for Beverly - salem Harbor, LTanuary - lrlarch, Lg7z.

SAMPLE TIME
TIDAL
STAGE

r/3
2/2
2/74
3/L3

t/t8
2/L
3/B

r/3
7/4
2/2

ER

000062
ooo245
ooo269
ooo322

ooo219
000 238
o00286

000086
000087
ooo246
ooo268
ooo2B7
000320

ooo220
000 239
000 295

000096
ooo262
000298

L425
1340
L200
1140

1"O42
1055
L445

hiqh +1
high +1
high +\
high +2\

lolr
Io;y
1o'w

3.5
-1.0
7.O
5.0

3.O
-2.O
3.5

3.O
7.O
0.5
6.O
9.5
4.o

5.O
5.O

10.o
Lo.0

l_o.o
5.o

5.0
10.o

5.O
5.0

o2

LL.7
11 .5
LO.7
Lo. g

10.6
L2.O

9.7

Ll.2
L0. L
10.9
LO.7

1J..1
L0.B

N/L6
svr/6

0

NE/6

sE/13
Nvlo

0

Nv,I/l1
E/t

DIT DEPTH ATR TER 0 00
Station

134 5
L250
1310
11LO
1035
104 5

high
lot¡'¡
high
high
low
high

+1
+51
+1
+l_
+5
+11

3.s
0.
3.
4.

3.
2.5
2.5

5.o
4.o
2.5
3.5
4.5
4.5

3.5
2.5
2.5

20.o
31.O
3i. .5
32.O

33.O
34.O
16.5

32.O
30.5
34.0
33.5
32.O
33.O

33.5
34.O
31.O

34.O
34.O

8.O
8.0
9.0
8.O

8.0

9.O
8.O
B.O

s
S
S
S

6NE/
o
o

0
0
o

Station 2

B.O
5$,t4

+41
+4

0
o

S
S
S

I
@
IStation 3

Þ
S
Þ
S
s
S

8.O 5.O

B.o2/14
3/L
3/L3

o
O

0

Station 4
7/1.4
2/7
3/B

L/7
2/Lo
3/20

1l_ 10
11_ 30
1 530

1,O20
1100
1030

Iow +5
hish +s4
low t4L4

low +\
high +4
l-ow +IU

Station 5

s
S
S

2.O
-o.5

2.O

-4.o
-3.0
-1 .5

I
B

10.o
5.O

9.0 '"10.0
B.O Lo.0

s
s
S

5
5
o

2
1
3 L0.6
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Table l-. Continued

TÏME
TIDAL
STAGE

(riouRs oDATE

r/LB
2/r
3/8

r/3
2/L4
3/ro

r/3
r/4
2/2
2/L4
3/t
3/1,3

t/LB
2/L
3/2

1"/rB
2/r
3/2

SAMPLE
NUMBER

ooo22I
000 24 0
ooo297

00011- 3
ooo247
ooo317

000 1 31
000132
000248
ooo267
o002BB
00031_9

ooo222
ooo244
000307

ooo223
000243
c00303

EST

1150
I200
L620

1 505
r245
l_o 25

154 5
t_ 335
L445
10 25
l_l_ 50
1000

i.3 30
13 50
1100

13LO
1 330
1155

hiqh
low
low

DT L

s/72
Nvls

o

Nç.I/
NI^I/

6
5

NE/6

NE/6
0

sw/B
N/6

3.5
-1 .5

3.O

2.5
B.o

-5.0

5.0
-1 .5

2.O

4.5
o.o
2.O

TEMP OC

DEPTH ÄTR V\IATER
Station 6

0 0

33.5
34.0
31.O

32.O
33.O

31.0
30.5
34.O
33.O
32.O
32.O

34.O
30.5

33.5
30.5

coz

8.0 " 5.0
8.O 5.O

S
S
s

3.
1.5
2.5

2.O
1.5
3.5

5
+6
+sa

1
t4

+3

+2\

+6
+1

Station 7

5.O
5.O
5.O

l"o.o
L0 .0

10.9
LO.7

10.5
Lo .5
l_o .7

10 .3

11.0
l_o .5
10.6
IO.2

10.g
10.5

1L .6
9.0

high +2
high +2
high +4

S
S
S

B
9
B

o
0
0

4.o '
3.5
3.5

5
0
5

high
high
high
hish
low
high

9
9
B
B

o

5
o
o
5
o
5

Station B
s 2.5
s 4.o
s -0.5s 5.o
s 11.0
s 1.5

Station 9

3
3
1
2
4
3

2
2
3

9.0 5.
I
\o
I

0

o
0
o
o

5
5
o
5

1

o
o
0
o

high +L\
hiqh +r1
low +4

hig
hig
1ow

Station 10

w/8
Nw/I2
ñw/4

S

s
S

Þ
s
S

o
9.0

8.0
9.O

h+1
h+1

+5

sw/1,2
Nw/12
NE/6

5
5

0
0
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Table 1. Continued

DATE
TIME

(EST)
SAMPLE
NUMBER

ooo 1 58
000 1 59
000245
o00 265
000289
o00314

ooo224
ooo24J,
000301_

o00182
000 1 80
ooo250
0o0266
o00290
o00316

ooo225
ooo242
ooo299

oo01 95
oo0 251
oo03 1 B

000 200
ooo264
ooo296

TTDAL
STAGE

(HouRS)
WIND

DIR/VEL

NE/12
o

sw/9
o

sw/7s
ñw/I2
E/s

NE/L6
Nw/5

0
0

E/B
Nvü/13
svi/I2

DEPTH
Station 11

TEMP OC

AÏR !fATER
SALINITY

o/oo

32.O.
32.O
34,O
33, s
30.5
33 .0

33.5
33.5

33.0
30.5
34 .0
31" .5
3l_ ,5

33.5
32.5

26.5
32.5
32.O

33.0
33.5

co^ o^
pH (pp¡ll tr¡Éml

r/3
L/4
2/2
2/L4
3/L
3/ro

L/LB
2/r
3/2

t/3
r/4
2/2
2/1,4
3/r
3/ro

7/rB
2/L
3/2

1 630
J,21,O
1,O25
oB55
1 355
oB30

L225
L230
L425

1110
l_405
1055
o940
L245
0950

L245
1 300
L250

I200
113s
IO20

1150
I225
I250

high
Iow
low
low
high
hiqh

Iow
high
low
low
high
high

hiqh
hiqh
high

+31
+44

4-o
5.O

-1 .5
5.O

L2.O
-1 .5

3.
3.
0.
3.
7.
1.

3.
2.

0.5
3 ..J
4.O

5
5
o
0
l_

5

s
S
s
s
S
S

9.O 5.O Lo.4

+3
14
+2
+2

+44
+\
+4
+51'z
+\
+3\

+1
+La

,
,4

,4

,
8.0
B.O
9.0
B.O

8.O
9.O

9.0

5.0
10.0
10.o
10 .0

5.O
10.o

10.o
Lo.o
10.o
10.0

5.0
5.O

10.o
5.0

10 .0

Lo.o
10.o

1L.0
10 .5
10.g
10 .8

11.O
10 .5

L1..2
L0.5
1l_ .1
10.7

10.9
10 .6

10.8
11.O
10.5

r.1 .3
10 .6

Stati-on 12
high
hish
hish +L,

S
S
Ð

3.5
-1 .5
o.5

tr¡J

.0

.0

.0

.0

.0

.5

.o

.o

2.O
-0,5
5.0

-0.5
-1 ,o
-2.O

o
o
5

5
5
o

Station L3

3.

3
4
1
3
4
3

3
2
4

I
Po
I

3
5
0
4

72
-2

S
S
S
s
s
S

I
9
B
8

5
o
o
o
0
0

B.O LO.O 10 .1

0
o
o
o

Station 14
S
S
s

6

-1
2

B.O
9.. O

8.0
9.O
8.0

3.5
1.O
4.O

o
0

,
1

Station 15
r/3
2/2
3/r3

ri7
2/ ro
3/ 20

Iow +5
low +4
high +1

lovy +1
high +5
low +3

S
S
s

S
S

S

Station 16

0
o 8.0



t,_- ' l;,.t,,.i , f:i,**Ì t*'*ü ffiÐ ffin rr"T úifrl fm A;*J æ, ÇúI r-'t -l ..ËIf.J r**:]
\/

Table 1. Continued

SAMPLE TIME
TIDAL
STAGE
HOURS

WIND
TE

1/t
2/to
3/20

r/73
2/2
3/to

o00205
oo0 263
ooo294

000 21 B
ooo252
00031 5

loir¡ +3
high +\
low +5U

hish
1ow +5
high +2,

DT

N/2
0

N!v/1s
o

Station 17s o.os o'o
S -3.O

Station 18

TETUP OC

R ¡NETUR

5
5

o
o
0

SALTNTTY
o 0

33.O
34.O

33.O
32.O
26.O

10.o
5.0

Lo.o
10.o
Lo .0

o2

11.0
10.9

10-1
-'-1L ?7

10 .9

co2

1305
1 340
14l_3

1 230
72to
0910

3
3
3

5

9.0
8.

s
S
S

3.0
-1 .o
-5.0

4
1
2

o

o
o
0

9.
o

8.a

I
F
F
I
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a narrov\¡ range' g'o g-3, for pH in upper layers of the open
ocean- rfhire sharrow waters and tide pools display a greater
range, pH seldom exceeds g.4.

Ranges for parameters sampled at stations A _ D were:
surface water temperature, o.o - L6.o oc; surface salinity,
3L .1 35 .O A/OO, pH, g.O g . 9; carbon dioxide, 5.0 1O.O ppm;
dissolved o>r¡zgen, 8.7 11.3 ppm,. and biological oxygen demand,
1.4 - 4.? ppm (ta¡te 2) . Stati-ons A and B surface water
temperatures are plotted in Figure 6.
Heaw Metal Analvses

Assessment of hearry metal concentrations in l0bsters,
Homarus t_ canu c and soft shell c1ams, Ivlva arenaria, was
initiated in February- copper concentratlons in soft shell
clams varied from 2.5 to 6.0 ppm (rable 3). prelimlnary
analyses of copper in l0bsters suggests technique modification.
rn an effort to determine uptake by certain marine organisms,
copper levels will bJ assessed in the waters of sarem Harbor.

Table 3.
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copper uptake (ppm) in soft shell clamsj*F--.f.ur,.ri.) Ìiom särãÃ-n.rbor,¡'eþruary _ March, J,g72.

Date Soft she]lStati on
2/16

3/16

,A
B
C

A
B
c

c am

2 .5
.+
.8

3
3

3
6
3

.8

.o
4
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Table 2. Vtlater quality data for Salem Harbor, January _ March, 1972.

SAMPLE TI},IE
TÏDAL
STAGE
HOURS

SALTNITY co2DATE

00001 2
ooo226
ooo232
ooo234
000 255
000 259
ooo27 6
o00 27 B
ooo2B2
000 3 27
0003 23
000331
000340

low +3
hiqh +5
high +\
hish +1
low +5
Iow +\
high +L,
low +4
hiqh +l-
}lÍgffi4a?^)
low -t4,
hish +41
high +3

TEMP OC

AIR IâIATER
Stat onA

Station

5.0
5.O

10.o
10 .0
L0.o
l_o.0
10.o

5.O
10.0
10.o

.o 5.O

.0 10.o

.0 10.o

.o 5.0

.0 5.0

.o l"o.o

.o 10.o

.o 10.o

.0 10.o

.o L0.0.

ES DI

N/T
N/I

s/1,2
0

DEPTTI 0

33.3
33.5
33. B
33.5
34.0
33.2
33.1
32.6
3l_ .5
32.4
3r.4
32.6

35.O
33.0
33.1
33.0
33. B
33.2
33.2
33.6
3i" . i.
33,1
31 .5
32.6

o2

9.5
L0.o
L0.g
70.'l
l_o.g
l_1 .3
L0.5
1L.o
10 .6
10.3
10.6
LO.4
10.g

7/4
7/1_4
7/20
t/27
2/7
2/e
2/76
2/24
3/2
3/8
3/76
3/23
3/2e

r/4
7/14
r/20
7/27
2/7
2/e
2/76
2/24
3/2
3/B
3/L6
3/ 23
3/ 2e

103 2
14 10
1 355
o830
l_54s
1 310
13 20
i. Lo5
l_ 335
l_o35
1005
o950
14 10

i_o55
14 30
134 5
o840
1 530
J,320
I240
1055
1 330
1050
o945
IO20
1420

3.5
6.5
3.0
2.O
1.5
2.O
3.0
o.5
3.5
5.0
3.0
7.O
4.o

.5

.5

.5

.o

.o

.5

.0

.5

.5

.5

.0

.0

.o

3

-0
2

-8
-5

3
5

-3
1
9
2
6
5

ò
S
Þ
S
Þ
S
S
S
S
S
S

S
S

0
o
o
o

s/6
o

5
7
7
B
4
5

2
1
4
i_

1
1

B
9
B
B
9
B
B
B

B
B

S
S
S
S

S
S
S
Þ

S
S
S

S
S

,2

B.o
B.O
9.O
9.0
9.0
B.O
B-O
BJO
8.0
B.O

2
2
2
2
2
2 a

I
P(,
I

0
3
5
I
I
4

oooo23
ooo227
ooo229
000 23 5
000 254
000260
ooo274
ooo27 9
ooo283
000328
ooo324
o00332
00034 1

low +34
high +5
hiqh
high
low
Iow
high
low
hiqh

low
high +5
hish +31

13.5
16.O
72.5
11 .5
10.5
L2.s
13.0
1,2.O
L2.5
L2.O
13.0
15.o
15.O

8.8
9.1

1"o.4
10.5
10 .1
9.7

Lo. L
9.6

10. L
9.1

10.1
8.7
9.5

+\
+4
+\
+\
+4
+1

0
Nw/6

0
Nw/6

o
NE/4
s/6

0
s/6

0

4.O
0.0
2.5

-B.O
-1 .5

3.O
7.O

-3 .5
2.o
9.5
2.5
6.0
6.O



Table 2. Continued

TIDAL
STAGE
HOURS

k;;i.ð &LÐ ruÞÆ r.'"¡r'T ffiil Í*;t ;*_-l

IV'IND SAL.TNTTY
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o
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SAMPLE
NUMBER

TIME
DATE EST D

N/l8
Nw/12
sw/72
Nvr_3

E/B
Nw/24
N/6
s/L3
E/e

DEPTH

S
S
s
S
S

S
S
S
S

S
S

coz

5.O
L0.o

5.O
10.o
10.0
5.o
5.o
5.o

10.o
10.o

BOD

2.
2.
3.
2.

o o

34 .5
34.O
3:l.o
33.7
32.3
32.3
32.6
32.4
33 .8
31".7
32.'7

TEMP OC

AIR hIATER
Sta onC

Station D

1/4
L/ 20
7/27
2/7
2/e
2/r6
2/24
3/2
3/B
3/J.6
3/23
3/2e

1040
1340
oB50
1515
1 330
l_300
104 5
I230
I1-20
0930
1030
134 5

Io'u
high
hish
low
low
hish
Iow

+3,

+\
+41
+1
+1
+4

oooo37
ooo22B
ooo236
000 253
000 261
ooo27 5
000280
ooo2B4
000329
oo0326
000333
000338

000048
000 233
ooo237
000 256
000 258
aoo277
000 281
000 28s
000330
000 3 23
000334
000339

1ow
Iow +4
high +5
high +3

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

3

-B
-4

0

5
5
0
o

5.O
-4.O
1.5
5.o
l_ .5
4.5
5.0

L
2

B.o
8.o
B.O
9.O
9.0
B.o
8.0
B.O
B.O
B.O

B.o
8.0
9.0
9.0
9.0
9.O
B.o
B.o
B.o
B.O

.5

.o

.o

.0

.5

.0

.5

.0
"5.5
.0
.o

3

-B
-5

0
3

-4
2
3
1

5
4

5.O
3.5
2.O
2.O
2.O
3.O
0.o
3.5
3.5
2.O
4.o
5.O

3.5
3.O
2.O
1.5
2.O
2.5
1.0
4.o
3.5
2.A
4.5
3.5

9.7
l_o.B
10.9
11.O
11.O
10.5
11.O
to.7
1o .6
10 .6
9.9

1o.6

2
3
3
6
9
5a IÞ

È
I

r/4
L/20
r/ 27
2/7
2/e
2/L6
2/24
3/2
3/B
3/r6
3/23
3/ Zc¡

J,O22
1-330
o91 5
1 555
1_300
1 330
1l_t 0
I220
I2L0
o91 5
0930
1355

Iow
high
hish
lo¡¡t
low
higir
low

+1
+5
+11

t]-lz
+4

N/4
NW/20
sw/n
lrv13

o
NE/B

w/B
0

s/rB
E/ro

34 .5
33 .1_

33.5
33.7
32.3
33.2
32.5
32.L
31 .9
31,.4

5.O
5.0
5.0

10.o
10.o
1o.o

5.O
l_0 .0
10.0
l-o.o

9.7
L0. g
l_o.g
10 .7
10.9
Lo.5
10.9

Lo.5
10 .6
10..1
10 .6

3+

Iow +
low +4

high +4
hiqh -4

L.7

3.9
3.1
2.O
2.5
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Figure 6.

surface water temperatures (centigrade) recorded atstatiorrs A and B in sarem Harbor, -,January 
- March, 1972.
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Eleven benthic sanpling stati-ons are estabrished arong
three paral1e1 transects within Salem Harbor (fig. 7) . Each
station is märked by a 100 Ib concrete anchor and attached
flotation buoy. Five l/4m2 quadrat samples wirl be correcterl
seasonarly at each station by Division personner emproying
scuBA. Laboratory analyses will be performerl under contract
by personnel of the Ïtiil1iam F. Clapp Laboratories, Inc. in
Dtudcury, Massachusetts. euarterllz and flnal reports s.tït¡Ìrrõ.I.i zinc;
work performed, and arl data corrected will be submitted by the
contractor- ltinter samples r^¡ere collected in March.
P1 ton Pr oduc vl- tudi

surface prankton is corlected bi_weekry at stations A _ D
(fig. B) . Quantitative identification, to the lowest taxon
possible' will be performed. under contract at clapp Laboratories.
Eight samples cottected during March are being analyzed.

concurrent water samples are taken fo:: chl0rophyll
anarysis at the cat cove Laboratory. Tïrent¡,* samples corrected
since January (Tab1e 4) reflect the followlng ranges:

Chlorophyll A
B
c

tlarotenoids

0.04-6.33
0.1_4-3-03
0.23-11 .4
0 .l_0-2 .17

mq,/m3
*õ/*3

5 mq,/$3
IIIÇ,'rrì'J

.

¡i

Figure 9 displays levers of chlorophyrl on five sampring
dates.

Bioassavs

Bioassays will be initiated on Atlantic herrinq,
Clupea harensus harengus; Atlantic tomcod, Microqadus torncoC;
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Figure 7.

Locations of benthic samplingstations in Salern ttarbor-.
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Table 4.

cht

Chlorophyl1 co_unts j_n Salem Harbor,January - March, 1,già

Date Station
orophyll a(lts/nr) orophyll b(Fø/nt¡

chl 11 c:_l

ìl

il

Carotenoids
çts/r;.3)L/20 A

B
c
D

A
B
(-

D

A
B

D

A
B
c
Ð

A
B
c
D

2/e

L.'56
1.44
1 .93
L.gg

L.2g
L.16
L.g3
2.I3

1 .00
0 .59
0.58
0 .90

4 .30
4.00
5.gg
6.99

3 .51
1 .90
2.47
2.94

o.23
1 .59
¿.t5
0-80

Ll_ .4 5
6.67
3.L4
!.2J,

1 .33
2.24
L.22
7.47

0.51
0 .41
0 .84
L.2g

o.i.0
o.72
0.15
o.t2
o.52
0 .93
0.59
4.67

2.!7
1".34
o.'79
0 .69

0.37
0.78
L.22
0 .50

rI
-t

I

''i

I

'. 
I

-r
iJ

,3

ø.>

it
ail
irI
L¡

rt
'.t

J

I

l

i¡.

2/24

3/8

3/23

r..83
i. .19
1 .60
1.46

0 .04
L .51
L.g2
J .55

6.33
3 .75
2.40
2.r4

0.49
0.69
o.14

.37

.84

.16

.46

0.40

1.52
3.03
2.9J.
1 .34

03
00
06
3B

3
2
1
0

0
0
0
0

¡.: ::



ll
ij

il
-20-

Figure 9.

Clrlorophyll a counts j-n Selem Harbor,
'Janua:ryr - March, 1,972.
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múmmichog, Fundulus heteroclitus,. rainbow smelt, Osmerus morda:<,.
and yellowtail flounder, Li f ruoi atod etermine
effects of heat and chlorine. Pubtished data on alewife,
Alosa pseudoharenqus,. Atlantie mackerel, Scomber ombrusSE

-ì:l

"¡
r!'t
J

Atlantic sirverside, Menidia menidia; and wj-nter frounder,
Pseudopleuronectes americanusr will be reviewed, and if
necessary, additional bioassays w111 be conducted.

Finfish

Finfish catches decreased substantiarly during the winter
period. Of 481 finfish sampled by all methods, 353 were
captured outside Sa1em Harbor, and L2g were captured within
Salem Harbor (tables 5 and 6) . Winter flounder dominated
catches from both areas and were captured only by trawl.
Atlantic sirversides (r44) remained most abundant at the shore
stations.

species diversification was greatest at the trawl stations
(Table 7) .

Table B classifies the 14 finfish species collected during
this quarter.

A six-month sport fish survey commeneed in Apri'. T?re
study will be conducted within Sa1em Harbor, inside or west of
a line drawn between Fort pickering Light on i,rrlnter rsrand ¡o
Naugus Head in Marblehead; and along the easterry shorer-ines
of winter rsland and salem Neck from the Fort pickering Lrght
to' and includ'ing, the public pier at the north end of salem
Neck- The cooperation of Dr. James c. Mccann, Leader, cooperative
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Tab1e 5. Numerical rank of finfish specÍes collectedin Salem Harbor, ;anuaiy- _ March , !g72.

Sr¡eci es,
50-fr
Selne

of Ca
1 t30 t
Seine Traw1

49-ft
Trawl To

l_. s

l_

2
3
4

a

winter flounder
fourspine stickleback
Atlantic silverside
å.tlantic tomcod
ninespine stickleback
rai-nbow smelt

2
15

97

l_

30
L3

4

L

99
L5
L1

L
1
l"

128

il 10

T2

'-'-ì
,.l,l

,ì
,l
iI

n
LJ

*,i -\

i. .t

n
b¡

va:!
'È
L¿

ni
¡Ì,J

1
1

Totals

Table 6.

CS

. winter flounder

. Atlantic silverside. yellowtail flounder. Atlantic cod. ocean pout
. rainbow smelt. skate*

Totals

*Not separated by species.

Numerical rank_ of finfish species collectedoutside salem Harbor, Jã""ãry - March, Lg72.

18 97

ofC t50-ft l_ t 30-ft 4g_ftSei Seine Traw 1

101
Ll_ 158

32

L

1^I5

1

1
2
3
4
5
6
7

169
133

30
l_3

4
2
1
1

threespine stickleback
1

1

r .j 101 33 13 206 3s3
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,- .'',1 TabLe 7. Diversification index of finfish species by method ofcapture, Beverly - Salem Harbors, ;*r;;;y _ March, !g72.

50-ft Seine 120-ft Seine
i

,.j
Da 1 t_es

l_

e
30-ft Trawl 49-ft Trawl

a1 CI cl-es

nil
rJ

3

1tl

I

L/3
t/4r/t
7/18
2/t
2/LO
2/14
3/r
3/2
3/13
3/20

L

2

2

1

4
1

5

]

.9

f"T
t

Ët
i

L.

il.{.rþt

T..+
..å

T
1
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classification of finfish species corrected 1nBeverly - Salem Harbor, ,January - March, !972.
Table 8.

I
i.J

f-l

LJ

CIass : CHoNÐRTcHTT{yEs
Order: RAiITFORMES

Family: Rajidae Skate

Class: OSTEICHTIÍYES
Order: SALMONIFORMES

FamiIy: Osmeridae smelts
osmerus mordax (Mitchi11) rainbow smelt

Order: GADIFORMES
Family: Gadidae - codfishes

Gadus morhua Linnaeus - Atlantic cod
Microqaqus tomcod (walbaum) - etlant.:-c tomcodramiffi zoarciããe - eelpouts
Macrozoarces americanus (Bloch and Schneider) ocean pout

OTd.eT:,ATITERINIFORMES
Family: Atherinidae - silversides

MenidÍa menidia (r,innaeus) - Atlantic silverslde
Order: GASTEROSTEIFORMES

Family: Gasterosteidae sticklebacks
I

¡

j
IJ

I
f,¡

tliI
_.t

rt
È-

f::rt
!u¡

t!
È

."ô

ij

4peltes suadracus (MitchilI) fourspine stickl-eback
9asteFosteus acul.eatus Lj-nnaeus thieespine sticklebackPunqitius punqi.tius (Linnaeus) - ninespine stickleback

Order: PERCIFORMES
Family: Labridae - vrrasses

Tgutoqolabrus adspersus (walbaum)
Fam1ly: Cottj-dae sculpins

cunner

lr

Hemitripterus americanus (cmetin) - sea raven
OTdeT: PLEURONECTIFORMES

Family: Bothidae - lefteye flounders
Sgophthalmus aguosus (Mitchill) _ wrndowpaneFamily: pleuronectidae - righteye flounders
Limanda ferrusinea (storei) - yellowtail frounderffiõEleuronectes amerj-car¡us iw.t¡.rr*) - winter f lcunder

{
¡

J

I

i
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'físheries Unit, University of Massachusetts¿ was recej_ved.
Dr' McCann outlined our survey procedure and wilr- assist in
compiling statistical results.

seven fish egg and larvae samples collected at stati_ons
A - D are bei.ng analyzed at Clapp Laboratory.

Ðaily moni'toring of intake sluiceways for juvenile and adultfinfish conti-nues. Traps have been constructed and became
operable in the Unit 3 sluj-ceway on April 1. Marine org,anisms
a'd marine vegetation observed are listed in Table g.

Annual maintenance required shut down of unit 2 from
February 12 to March 13, and unit 1 from March 1g to April 1g.Project personnel inspected the intake tunnel 0f unit 2 noting
hearry encrustation by blue mussels, MytiLus edulis, and
barnacles, BaI us balanoide c

Assessment of the 10ca1 l0bster fishery and popuration
will ccmmence in May. Tag,s have been assembred and cooperation
of loca1 robster ti-srrermen is expected. A simirar study is
under considerati_on for winter flounder.

ADMT NÏSTRATTON

contract ag'reements were drafted for use of a research
vessel and laboratory analysis of plankton, fish egg and
rarvae¿ êr¡d benthic samples- Mr. charles hI. sibley will
provide the Division with his vessel, pescrvbe 11 for a total
of 38 days during the one-year contract period commeneing
March 14, 1972. Ttre l,til',-am F. clapp Laboratories will
analyze 96 plankton, 64 fish egg and larvae, and 220 benthic
samplés during its one_year contract.
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Table 9. Marine organisms and marine

I

I

r1
iIrl

t

FINFTSH

(Linnaeus)
l¡Valbaum)

(linnaeus)
aculeatus l,innaeus
octodec no US (¡'litchi.tt

Linnaeus)
aguosus MitchiIl)

tes amerj-canus (!,Ialbaum)

ÏNVERTEBRATES

vegetation observed
9

little skate
American ee1
rainbow smelt
mummichog
striped kiltifish
Atlantic sllverside
threespine sti ckleback
longhorn sculpin
shorthorn scuì-pin
windowpane
winter flounder

ulus

l?

".¡

¡?
l
ù

¿¡
:

l
rl

-
i

-i

a

t
I'"J

]

sea anemonae
ribbon worm
scale hrorm
clam ü¡orm
blood r^¡orm

conìmon rock crab
sea slug
common starfish
northern starfish

sea lettuce
holed kelp
rock weed
rock weed
Irish moss
red kale
salt water cord. grass
eel qrass

VEGETATION

Ulva lactuca

crispus
palmata
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Additionar purchase requisitÍons vretre init,iat,ed and
prevj.ousJ,y ordered equipment Ìras receÍved.

)
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SAMPTiING PROCEDURES

CHLORINTTY

Fie 1d CoI lecti on: 300 mlrlsample of seawater.
An Q.

;

t.,

i

I
1.,

ri
$

i
:

t'¡
$

t!
1'
¡,
f¡
t

I
I
¡

i
:

:t
I:l

il
:l

:t

.t'I

.J

:ì
I
I¡t

-ì
5
$t

b¡

rt
I.c

Ir

i_

,l
*ri

I

"¿

SALTNTTY

Str ck and Parson from

C. Direct reading from a G.M. hydrometer,

Modified Knudsen nrethod,(1968).

lI

*ffi: llach chemicar company rest kit,

filf;tå"*ïiå:ïi1r:g;"ï"î.tt, rs7 2 were anarvzed

CARBON DTOXTDE

FieI An
c ibrated from O -45 o/oo.

¡TYDRO GEN ION

Fi 1d sl_
I

DISSOL\¡ED O}NTGEN

Fi Id Col otl

L al si

cA-l0. Hach Chemical CoÍtpany test kit,

!

t

t..j

¡

':

1mI manganous sreagent.

Laboratorv Analvsls: Titration by Winkler method.

OLOGl CAL

Fi ldc c on

: 300 m1,/sarnple gf seilvrater fixed withulfate re-genl and t_ *i aiiarine iod.ide

3O0 ml/sample of seanrater.
: Titration by ?,rlinkler method fol10wing7-day incuba tion.
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COPPER

Field Collection:

hiater 1 literr/sample collected in a nalgene bottre.
Soft shell clam - 6/sample, approximately 2,, in lenqth.
Lobster - J'/samp'e, approximately 3,, in carapace length.

a a1 c- Utilizin g a modified Strickl_and Parsons ( 968 method, the andsoft portions of cl amsand 6 grams of lobs ter gills are digested and analyzed.

BENTHTC

PLANKTON

Field collection: Benthic algae ancl invertebrates aresampled at sites selected at vari-ous depth contours.Quadrats are estabrisheã uy att3ching u-rz-rt rine to thesite marker and swinginq ã'circle oi=ro-rt radius. î-rrefirst quadrat is r".å!äã ) * rrom tnå"*arrer, andsubsequent quad,r_ats arã-tãcatea 2 ft irrä zoo counter_cl-octcì^¡i-se from the form.;:- Tli" piã.uJ,rre i.s repearecluntil 5-r/4m2 samples 
""ã-corlectäã-ritni" each circle.:;ili::":'" storeã ana-irozen in prasiiË r.s" ,r'iii--'

F ld Coll ri Phytoplankton and zcclplankton arecoI in an BO mr_cron mesh nytex p1ankton net.Tows are made for 2 minutes at selected sites andstrained water vo lume is recorded on a¡ 8.5 cm T.Sflow meter attached to a one meter rrng. Samples aretransferred to 250 ml nalgene bottles con taininga 5% glutaraldehyde solution, and refri gerated un+_i1analyses.

CI{LOROPTÍYLL

Field Co11ection:
a 316
bottle
to the

mLcron
and s
labor

mesh n
tored i
atory.

Surface seawater is filtered throughytex clorh into 
-a ong õ"iià" nalgenen a lighr-proof box foi-Iiårr"port

a
place not exc
of extrac
using the
Parsons (

1 Cl c.

ng eited algae cel
scoR/UNESCO

1968).

S-amples are stored in a cool darkght hours from collectior. - 
Estimation1 pigrments is made 

"pu.!ãpi.rorometrjcallvmethod outlined by siri.:.iä"A and
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Project expenditures as of March 3J., lg72 r4¡ere:

TotaI Total

Salaries

TraveI

Office and
Laboratory Supplies

Equipment

Maintenance

Overhead

TOTALS:

6, O39.06

20.33
7,000 o0 1,,gg4 .9L 5,105 .09

$57,06q.99 Ê28,s6s.22 $28,434.78

$24, soo.oo

800.0o

3, 5oo .oo

20, 500 .00

700.00

$ 9,993.29

12. i.0

I,524.32

1,4,460.94

679.67

aI ce

$14 , 506 .7 2

7 g7 .go

1 , 975 .69
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