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TNTRODUCTION

Tltis report completes one year of investigation by Division
of Marine Fisheries personner operating under contract project
ÐMF-2-72 with the New Engrand power company. rncruded are data
corrected from L 'Jury through 30 september !972.

Sampling procedures outlined in Research proposal Exhibit A,
and described in the subsequent Appendix, have opened new frontiers
of exploration for project personner. Difficulties have been

encountered. Ðelivery of conLinuous record.ing thermographs b¡ere

delayedi current meters have not been received; and only limited
thermal bi-oassays on finfish have been cond.ucted due to a series
of malfunctj-ons in our laboratory salt water circulating system.

As we enter our second year of J_nvestigation, r,{ê wi1l broaden
our outlook for data in the areas of ad.ditional benthic monitoring
sites î c1A testingi assessment of sampling gear related mortality;
adverse effects of verocity upon certain finfish species; and

finfish tagging studies.

ACKNOWLEDGEMENTS

Appreciation is expressed to lv1rs. Betsy Bro\À¡n for preparation
of graphics, and to Mrs. Mary Ann Gachignard for typing this
report.

ri
rl
,. l

i





2
L]

il

,r'l
il
n
tJ

r¡tl
ij
;l

iïliÈ
&,¡

ru

F:
a.L.

ß
t"ts

iÏ

:lJ

.-\
j

PHYSICAL IN\ZESTTGA TIONS

Temper ature Monl Lng

Temperature profj-Ies of the water column hrere monitored
throughout one tidar cycle along pararlel transects located
10, 50, 1oo and 3oo ft east of unit intakes. Average surface
water temperatures varied from 0.2 to 1.3 oF depending upon
tidal stage; and v¡"riations of 0.3 to 0.5 oF were noted between
surface and bottom depths along each transect.

Horizontal and verticar temperature and sarinity data,
col_lected June 27 in the d.ischarge cana1, indicates intrusion
of colder harbor water to a point approximately 600 ft from
the porr'rer plant (rabre r- ) . ÍLris cold water wedge arong the
canal bottom is pronounced from tr¡¡o hours before to two hours
after ma>ri-mum frood. surface temperatures varied no greater
than j L oc along the rength of the canar; and sarinity remained
relatively constant throughout the water column , Zg.3 to
30.2 o/oo. units t - ã maintained an average totar output of
282 [wÌ while circurating 1-g3,5oo gpm of cooling water during
the seven hour sampling period

' Temperature and salinity data was colrected for 24 hours
from three levels (surface, mid-depth, and bottom) at Stations
AthroughDon.rulyLT and j.g (ta¡te 2). units 1_ 3maintained
288 MI'{/HR operation during the study period. Ranges and. mean
surface water temperatures (oC) for the respectlve stations
h¡ere: 17.8 (15.9 2J..6), 19.5 (16.5 23.5) , !.7.5 (t6.2 LB.9),
and L7 'r (16'L - L8-2) - corresponding bottom temperatures hrere:
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Table L. Temperature and salinity data corrected
il, arr"__poyer planr dt;"i,ar;e canat,Salem Harbor, ,.Tune 27, Lg7á.
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2L.g
14.4

29.5
29.9
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2r.5
21.6
20.6
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29.8
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114 5
22.3
22.L
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Tidal Stage
Tj.me (nsr) :23.9 23.923.g 24.O

23.9 23.9

Lov¡ * 2 hrs.
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23.9 23.4
23.6 23.4
23.6 23.42.6
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3
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6
7
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29.5 29.6
29.4 29.6

Tidal Stage
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Table 2. Temperature and salinity data collectedin Sa1em Harbor, JuIy 17 19, Ig72

Sta onA
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Salinity
o/oo

9.1
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0
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30-1
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0 5

L7 .g
l_3.0
9.9

30.0
30 .3
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Table 2. Continued
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oc*
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o/oo

.4
30.4
30.8

30.4
30 .5

20.4
to.2
8.9

30. L
30.6

Ig.7
8.9
9.4

23.4
9.2
9.2

30.0
30.2
30 2

30.0
30.4

3A.2
30.4

19.5
8.6
8.4

30.3
30-5

22.2
9 7
8.0

30 .1_
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30 6

30 .3
30_3

20.0
g.g
8.6

30.4
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30.
30..3 30
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9.7 20. 17 .4
9.5
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I
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2300
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9 .0
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9.3
8.5

4

30.5
30.3

30.2
30.3

5

6
30
30

30
30
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7
30 430 .5

E.S.T. 24OO 01oo o2oo o3oo o4oo 0500
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*

0 6
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22.4
8.4
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3
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5 30 330 430
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Þ
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9.6
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30 .3
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i_ 600 1?OO
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E.S.T. 1200 13oO 14oo 15oO



n
IJ

il
U

-\f'-.,)
Hit
Tìilil
n
Ê"t

n
LJ

f't:l
;¡

Eì
¡i¡

tt
!iç
i.¡tir5¿

ñr

[' I
m
H

ír
û,1

n
.ls
:l
,i

¡ti

,.ir'i

1i

6

Table 2. Continued

Stati onC

Temp
oc

Salinity
o/o0

Temp
oc'

0
0
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M
B

S
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B

7
l_

9

0
0

6
4
9

0
0
0
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B

S
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B

I
5
0

I
0

S

M
B

S

M
B

7
2
9

17 .',l
L5. g
l-0 .5

L
7
6

1
5

a

a

l7 .o
L3 .3
L0 .1

30. L
30 .3
30

17 .5
tt.4
10.3

30.3
30.5

1,7 .2
14.4
LO.2

30.3
30.4

L7.0
t2.o
l_0.0

30.4
30.6

t7 .t
l_5.5
t_0 .8

30.4
30 .5

o 5

!6.2
1l- .5
9.3

30.2
30.6

19.7
15. s
10.g

29.8
30.0

L7 .7
14.3
10.9

30.2
30.4

.3

L6.4
i_1 .6
9.3

30 .1
30.5

18.1
!6.'7
L3.2

30.4
30 .0

1 6.8
14.1.
L1 .3

30.2
30.4
30.13

E.S.T. 1900 lgoo 2ooo 21oO 2200 2300
lot'i¡

s
M
B

s
M
B

*3
7
6

3
3
3

!'7 .2
t2.6
9.0

1g. g
l_3.9
9.1

Salinity
o/oo

Temp
og

Salinity
a/oo

t¡cga9a

.3

.4
30 4 430 6 .5

E.S.T. 2400 01oo o2oo o3oo o4oo 0500
hish

a

30
30
30

*6
2
5

2
4
5

30.L
30.4

LB.6
Ls .8
13.0

30.3
30 .5

5

L7 .5
13 .1
9.6

30.2
30.6

30 t29 830
T 0600 0700 oSoo ogoo looo 1100

low

Temp
og

Salinity
o/oo

I
0
6

9
0
0

18.0
14.4
9.6

30.1 --
28.7

19.1
L2.9
9.4

30 .3
30.4

30 .0
30 2

2 .3 o 6 .6 0.6
E.S.T. 1200 1300 14oO 15oo 1600

high
1700
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Stati onÐ
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I
2
9

1
7
6

6
9
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0
0
0
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6
2
9
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B

S
M
B

1
I
7

n
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l-8.1
8.9
'l .8

L'l .6
8.9
8.9

16.4
8.9
'l .8

L
4

30
30
30

*S
M
B

S
M
B

Temp

Salinity
o/oo

'EäN

Salinity
o/oo

Temp

Salinity
o/oo

E. S.

530 30

l_6.9
9.3
8.0

30.0
30 .5
30

16.9
10 .7
8.4

30.1
30.6

79.2
L0 .5
7.9

30.2
30.3

L7.0
9.0
8.0

L6.5
9.6
8.0

30. L
30 .7

6

L7.5
9.9
8.0

17 .7
9.6
7.6

30.0
30 .5

16.7
L2.5
8.8

L6.4
11 .6
8.6

L6.6
g.g
8.4

Salinity
o/oo

3
3

Tempoc'

L
I
7

30.1
30.5

5

L6.L
9.0
7.8

30.
30.

30.2
30.g
30

l_ g .0**.
., l_9.0
' r-7-.-8

30 .1
30 .5

30.2
30.6
30 7

*

0400 0500
hish

30.
30.

2
5
I0

E.S.T. Lg00 Lgoo 2ooo 2Loo 2200 2300
Iow

r'ì
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7
1
I

5
1
0

*

E.S.T. 2400 oloo o2oo o30o
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$

E.S.T.. 0600 o?oo ogoo ogoo looo 1 100
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30. t
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7.6

30.2
30.4

.4

l7 .2
8.4
7.8
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S
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B
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0 0 730 430 530 4

l_ 200 1300 L4 oo 15oO 1600
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* No data colleeted
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L3.6 -.(9.7, 1?.5), 9.6 (g.o g.5), Lo.3 (g.1 13.2)¿ ê',d
8.l" (7 .6 9.0) .

Tt¡ermoclines were prevarent at the deep water stations
(e and D) which exhibited corder and more stable bottom tempera-
tures' T'her¡nat effluent noticeably increased surface temperatures
at the dÍscharge, averaging 2.0 oc over the estimated r.7.5 oc

ambient. Maximum rise (5.1 oc) between surface i-ntake (1g.4 oc)

and surface d'ischarge (23-5 oc) was noted at 13oo E.s.T. However,
actual surface d.ischarge rose Z.O oc over intake (bottom, L6.5 oc)

water (figures L through 4).
Reverse temperature conditions exi-sted at approximately

high tide (1800 and. 1700 E.S.T.) on JuIy 1_T and. 1g, respectively.
surface water temperatures at station B were 17.! and i-7.0 oc,

2-o and 4-6 oc ress than surface temperatures at station A.
Ttrermocline cond'ltions also existed at station A in conjunction
with these contrasting values, which meant that intake coolj_ng
water was drafted at temperatures ranging from 9.2 to 16.7 oc.

Discharged thermal effluent appears to dissipate readiry in
salem Harbor as evidenced by increased subsurface temperatures
at station c from high to low tide, a condition indicating mixing
with surface water.

salinity did not vary significantly throughout the study.
Bathythermograph (gr) casts were conducted september 6 arong

3 transects, concurrently with rRT frights over salem Harbor
(rigure15 ¡. Recorded surface temperatures arong the 1,000 ft
B transect varied from 19.0 to 12.5 oC (lc,v,, +4 hrs) to 2S.O to
18'5 0c (high +4 hrs) - Ttrermoclines brere found at all tidal stages

ç.¡
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Figure 1.

Salinity and water ternperatures recorded at.Station A in Salem Harbor, July 1Z 18, Ig7Z.
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Figure 2.

Salinity and Ì'rater temperatures recorded at
Station B in Salem Harborr JuIy t7 - 18, !9-12.
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F.i.gure 3.

Salinity and water temperatures recorded at
Station C in Salem Harbor, July 17 18, L972.
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Figure 4.
Salinity and water temperatures
Station D in Salem Harbor, July

reeorded
77 18,

at
1972.
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Figure S.

Locations of bathythermograph casts,Septembet 6, 1972. -
JU'IIP¡I
lotf,l

POrgi

B

3

A

SÂLEU

c
L

3

MAROLEHEAD

ilAU6U3
X€¡D

4

3

Ptc¡(Ef,tt{o

L.¡

â
40 mile



tJ

n

,t
tl

1,4

{' lu

t'l

t
n
LI

tlrl

n
LI

fr

at. Stations B-1 and B-2.

BT casts continue monthly at, arl offshore finfish sampring
sfations.

Continuous recording thermographs, installed near Stations
c and D on 16 and. 29 August respectively, were removed septem_
ber 28. Malfunctions in both instruments precluded comprete
data, and required thei-r return to the manufacturer. Average
daily readings, approximatery 3 ft berow the surface, ranged
from i-5.0 to 2J-.s oc at station c and from 1s.5 to 2o.o oc at
station Ð. surface water temperatures recorded at stations
A through D are plotted in Figure 6. Average surface water
temperatures for the quarter rose 6oto 1g oc.

Proj ect personnel accompani-ed survey creh¡s on a one-day
cruise aboard the NOAA oceanogiraphic vesser FERREL observing
deplolzment of record.ing insturments in outer Beverly Harbor.
upon completion of mapping operations arong the North shore,
invaluable data will Þe avairabre on tides, currents and water
temperatures for this area.
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Figure 6.

Surface water temperatures recorded at
Stations A - D in Salem Harbor,
July - September, L972.
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!{ater itv
lfater quality data collected at Stations 1 _ 1g (Figures Z and

B ) ref lected the foIlor¡,¡ing ranges: surface water temperature,
l-5-O - 25-O oc;'surface sarinity, 20.o 30.5 O/ooi pH, g.o;
carbon dioxi-de, 5.0 LO.O ppm; and dissolved oxygen , 7.!
9.8 ppm (table 3) .

Ranges for parameters sampled at. stations A - D were:
surface water temperature, LL.5 29.O oC, surface salinity,
29.6 31.4 O/OOi pH, 9.0; carbon dioxide, 5.0 1O.O ppm,.

dissorved oxygen, 7 -o 9.6 ppm; and biological oxygen demand,
1 .0 3.3 ppm (tab1e 4 ) .

Except for higher surface water temperaturesr ênd. slightly
lo¡¡er dissolved oxygen values, water quality data throughout the
study area varied little from 1ast quarter.

TLre forrowing corcections should be noted for station D

water temperatures recõrded from April s through June 2g (page L3,
Progress Report No. 3) : 5.5, 6.5, 7.O, 7.5, 9.5, g.O, 11.5 , J-2.0,
l-1.0, 11.g, 13.5, !4.5 and 1g,5.

Hearn¡ Metal Analvses

Monthry anaryses for copper i-n the marine environment
contj-nues. Concentrations in soft shel1 clams, Mya arenaria and
American lobsters, Homarus americanus, varied from 3.o - 12.6 ppm

and 14.3 52-4 ppm respectively. Detected concentratlons in
soft shetl clams remain below the proposed. F.D.A. ,,alert revel,,
of 25.0 ppm (ta¡te 5) .

!--ì

:i

í't
LI

/l.I

rl
I

,.1

lrI
l'.$
#

G
:¡ù
iq
*,1

tr
iì',*

;s
!l

Biå

I,F
:,.:i

it

i

t

F;



f;-,-i åùíúl ffi*d .¡s'.'Ð ¡tr| gJül I : i ilI üÏ¡ :-'*l

Fj-gure 7.
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Locations of water quatity and finfish samplingstatlons outside Salem Harbor.
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- Figure g.

Locations of water quality and finfishsampling statlons in Salem Harbor,
JUTIFEI

tlc3ER

1

AÀ'ì
I
,

¡

e12
AD

¡AUeu!

SALEil 016

i:.s

!',3
HTAD

ac
tr

MARBLEHEAO

I
:

13

P,cÍ€¡,Ne 014
A water quality

O water quality
and finfish

E ttrermograph
a

I

\
I

0 mile



¡...--
I

¡- ,..j ü.; I ffi .fi Hä{N fr;Iå¡ ;*: L-} ffi¡ : I :-"'-\ r*':l
'JU

Table 3- Ìvater quality data for Beverly - sarem Harbor, July - september, 1972.

SAMPLE TTME
TTDAL
STAGE

WIND
DTRIVEL

CLOUD
CO\rER SALINITY CO o

Station l-

TEMP OC

R hiATER

2t.o
22.O
15.5

18.5
15.O
L7 .O

LB. o
22.O
18.O
l_9.5
L5.o
15.5

l_8.5
16.5
L7 .5

L7 .O
15.0

o oo

27.O
25.O
25.s

28.O
30.o
28.O

29.5
2g.o
29.5
24.5
30 .0
28.5

30.o
29.O

29.5
zerær3ô.6

29.O

2

7 /25
B/8
e/22

7 /7o
B/e
e/7

oo04 90
o005i.o
oo0569

ooo467
ooo5L9
ooo552

o004 65
000489
000503
000511
000561_
oo0568

oo04 66
oo0520
000551_

ooo47 2
ooo526
000555

L04 5
l_o30
0820

1i.30
!235
1r.35

o61 5
1010
o8i_5
0920
o855
oBoo

l_ 330
I2tO

o730
oB50
0900

high +1
high +1
hiqh +

o
s/6

o

sw/72

0
0
0

s/8
o
o

s/L5

o

s/Io
NE/Ls

0

hiqh + \
hiqh
hish +74

+5,
+5
+5\
+ta
+4r4

90
3o
80

90
50

o

100
BO

100
10

100
80

28.O
25.O
19.0

20.5
22.s
17.0

20.o
29.O
20.o
23.5
L3.o
16.5

19.5
20.o
20.o

18 .0
72.O
19.0

s
S
s

S
S
S

5
5
5

8.0
8.0
8.0

8.O
8.O
8.O

o
o
0
o
0
o

S
S
s
s
S
s

5.
5.
5.

1_

4
o
o
0 0

B
B
I

Station 2

0 9.4
1
t4

B.
8.O 5.0

B.o 5.o
8.0 10.0
8.0 5.O

.0 g.g

.0 9.7

9.5
8.4
7.9
B.O
8.5
8.2

8.6
8.9

8.

Station 3
7 /2o
7 /2s
8/7
8/B
e/20
e/22

hish
low
low
low
high
Iow

hish +21
high +f,

hiqh
low
lor¡,¡ +Sh

8.0
8.0
8.0
8.O
8.0
8.O

5.
5.
5.
5.
5.
5.

Station 4
7 /Lo
B/e
e/7

7 /2r
B/1,5
e/7

BO
o

s
S
Þ

0 5. o

Station 5
100

20
0

S

S
S

I

5

F
\o

7.
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CLOUD
COVER TEMP SALINITY

Table 3. Continued

SAMPLE TTME
TÏDAL
STAGE
HOURSES

Stati-on 6

oc
TER

16.O
18.0

25.O
L5.o
16.O

18.5
2L.5
19.O
i_6.o
1_6.0

i_B.o
18.0
l_8.5

19.0
L7 .5
1B.O

coz

8.0 5.0
8.0 5 .O
8.0 5 .0

B.O 5.O
B.O 5.0
8.O 5.O

8.
B.
8.
B.
8.

0
0
o

o2DEPTH ATR 0 0

28.5

29.O

28.o
30 .5
29.O

27 .O
26.5
28.O
2A.O
28.O

7 /LL
B/e
e/7

7 /2s
B/8
e/22

7 /22
7 /25
8/7
e/20
e/22

7 /Lo
B/e
e/7

l_ 200
l_410
1,250

114 0
7140
091_5

104 5
134 5
0930
o950
o935

0930
1 500
L320

1030
l_i.40
1040

hish
high
hish
hish
high

+4
û14

+1
+\

70
90

o

.50
40
70

l_o
100
100
1_OO

60

BO
100

l_o

oo0474
000521
000550

oo0491
ooo509
000570

000481
o00494
000506
000566
oo0571

oo0469
o005i_7
ooo54 9

o004 68
ooo5L8
ooo553

high + \
high +3
high +2

high +1
hish +11
high +L

svr/6
s/1"o

o

NE/6
S/B

o

o
NE/8

o
o

s/7s

o

Station

20.o
19.0

25.O
24.O
20.o

19.0
22.5
1"9.5
l_4.0
18.5

23.O
22.O
2t.o

23.5
22.O
24.O

I
I
7

I
I
7

S
S
s

7

9
I
7
7
7

0
0
0
o
o

o
0
0
o
0

S
s
S
s
s

6
L
I

2
5
B

B
3
6
i_

5

7
2
1

I

S
s
s

S
S
S

Station 8

Station 9

5
5
5
5
5

5
5
5

low +5
high +4
hish +24

hiqh
hiqh + t
high

o

o

5
5
5

B
B
I

28. O

27 .5
26.5

29.o
29.o
29.O

8.O
B.o
B.O

7.
7.
7.

8.5
7.7
7.4

0
0
o

7 /1.o
B/e
e/7

Station L0
60
90

0

S
S
s

o
o
o

¡\)o
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Table 3. Continued

SAMPLE
NUMBER

ooo47 9
ooo492
000505
o0051_4
0o0567
ooo57 2

ooo470
ooo516
ooo554

000480
000487
000504
00051 3
o0057 5

ooo4 7 L
o00515
oo0555

oo04BB
000508
000 57 3

TÏME
(EST)

oBl_5
1"2L5
lL20
7320
71.20
l_ol_5

o815
7020
o950

o915
o815
1 230
L520
7200

0715
0930
0900

o900
1315
L 115

TTDAL
STAGE

(uouRs

hTTND
orn/vnr,

(MPH)

sw/e

0

NE/6
0
0

CLOUD
COVER

(%)

f,/,
(

02 ;J
(ppm)

SALINTTY
(o/oo)

28.O
27 .5
28.5
30.o
24.5
2A.O

28.5
30 .5
30.o

27 .5
28.O
29.O
30 .5
28.5

28.O
30.o
29.O

26.5
27 .5
27 .5

DATE

7 /2o
7 /2s
B/7
8/ro
e/ 20
e/22

7 /Lo
B/e
e/7

7 /2o
7 /25
B/7
B/Lo
e/ 22

7 /1o
B/e
e/7

7 /25
B/B
e/22

high
hish
high
high
hiqh
hish

S

s
s
s
s
S

6

o
o

sw/
o
o

Þ
s
ò
Ð

s

high +3
hish +3U
high +2

+2
+2
+2
+r1
+3

+4
+s4
+4

100
BO

100
10

l_oo
40

i_8.5
25.O
2r.5
22.O
L4.5
26.O

20.o
22.5
20.5
15.O
77 .O
L8. O

DEPTH

Station l-L

TEMP OC

AIR I¡ÙATER pH(

o 5.0
o 5.0
0 5.0
o l_o.0
0 5.0
o 10.o

8.
rtl'
q?'B.

8.
B.
8.
8.

7
9
7
B
7
B

B
I
7

0

o

0
0
0
o
o

7
B
I
B
B

7
I
7

,:'l

3
1
3
6
9
4

9
4
B

7
7
L
6
B

Stati-on 12
¡¡

le

low
Iow
Iow

100
l_o

o

10
100
100

30
90

90
i.00

o

0
60

100

S
S
Þ

19.O
23.O
19.5

18.5
2'l .o
26.O
14 .5
21.O

19.O
20.5
19.O

27 .O
25.O
21,.O

18.5
15 .5
20 -o

2L.O
27.O
1.7 .5
1g .5
19.0

18.5
16.5
19.O

22.O
27.O
19.O

B.
B.

8.O
B.O
B.O

5
5
5

o
o
0

5
5
5
5
5

0
o
0
0
o

Station i-3

8.

B
I
B
B
I

0

5.O
10.0
5.0

t¡5
ttü
q1-

nl
tll'

high +3
low 44

Stati-on L4
lotr¡
low
low

+3
+4
+3

4
,4

osw/L
0
o

I
I
B

o

s
S
S

7.6 qq

B.o tol
7.5 cî

Station l-5
1or,,¡ +41
high +3
high +1

ù
S
S

.0 5.o

.0 5.0

.0 10,0

9
0
6

N
F

tol
to1

a¿ì
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Tab1e 3. Continued

DATE

7 /2L
e/5

7 /2r
8/7s
e/5

7 /25
B/to
e/22

SAMPLE
NUMBER

ooo 593
ooo543

o00486
ooo527
000544

o00493
00051 2
000574

TIME
(rsr)

Lo30
1030

1300
J.200
1300

1 300
14 30
1 140

TTDAL
STAGE

(HOURS)

high +3
high +1

high +5
low +3
hiqh i4

lor^¡ +21
hj-g}i. +2ta
hish +Lu

!{IND
DTR/VEL

MPH)

o
NE/17

CLOUD
COVER

( DEPTTT
SALTNTTY
(o/ool

27 .5
29.O

CO^
(ppÉl

o2
I)Þm

0 8.3

(
TEMP OC

AIR V,ÛATER

s/6 L I
Stati- 6

s
S

7
s
S
Þ

5
5

ÞH

0
o

Ir+
¿F10

ation 1

10
10

Station 18

21,.5
24.5

20.o
L2.O
L B.5

22..5
20.5
23.5

22.5
20.5

18.5
15.O
1g.o

8. o '7.4

1 29.5 g.o 5,0
30-.0 B.O -'-5.O
29.5 B.O 5.0

9.2

8.0

5.0 7.6
5,0 B. g
5 .0 --'" -..9..1

0
0

BO
20
90

S
s
s

21,.
13.
1,7 .

5 22.O g. oo ..29.5 g. o5 2g.o -. B.O

N
l\)
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Tab1e 4. Ïrlater quality data for Salem Harbor, July _ September, Lg72.

SAMPLE TIME
TÏDÀL
STAGE

}TTND
DTR/VEL

CLOUD
COVER

DATE ER EST .PTH R I^IATER

Stat:ion A
19.0
19. 5
l_8.o
20.5
23.O
11 .5
19.0
l_B.o
L g.o

18.0
16.5
L'7 .5

Station B

o

7/7
7 /72
7 /LB
7 /26
B/3
8/ro
B/LB
B/23
B/30
e/6
e/73
e/20
e/2e

ooo464
o00478
oo04B2
0004 9B
oo04 99
oo0s23
ooo533
000537
000s38
000548
o00560
o00565
000577

0004 63
oo0477
oo04B5
ooo497
o00500
ooo522
o00 53 2
000534
000539
00054 5
ooos77
ooo562
oo05Bo

0850
1,1"20
Lo15
L230
L200
1140
1_425
L2L5
1 230
L135
J.O25
1 110
1150

high
lou¡
low
high
low
high
high
high
low
hish
low
high
low

o
0

NE/5
0

sw/7
0

23.O
2L.5
20.o
23.O
27 .O
16.5
2t.5
24.O
24.5
20.o
Lg.o
J.2.A
19.0

29.g
30.7
29.7
29.6
30.2
30.7
30 .8
30.6
31,.4
30.2
30.6
30 .7
31.O

2.8
2.5
2.2
2.5
2.7
H*
*-v*
2.4
L.4
1.3
1.o
1.7
2.4 \

2.O
2.4
1.6
2.2
2.4
2-.9*
2-;4"*

+2
+5
+1
+1
+1

+3
+2
+31
+11
+2
+2\
+2

70
0|0

40
100

20
l_o
50
70

o
Lo0

L0
10

1
I

s
s
s
s
s
s
s
S
s;

s
s
S
c

S
S
S
ò
S
S
S
ò
S
S
S
S
S

0
o
o

0

5

0
o
o
0

B.O
B.O
8.0
B.O
B.o
8.0
B.O
8,0
B.o
8.o
B.o
B.o
B.o

o
o

w/

o

8.0

B.

t2ô
t¡{
l/(,
tsl
tt4
q(

ttl
tê1

q')

c1
l6Ll

B.
8.
8.
g.
B.
8.
g.
8.
B.
B.

0
0
0
o
o
0
0
0

9.1
9.7
8.9
9.1
8.4
8.4
9.5
9.2
8.0
7.5
7.2
7.7
B.o

8.6
7.8
8.3
'7 .8
7.5
B.L
9.4
8.6
8.6
8.6
7.O
7.9
7.6

5.0
5.0
5.O
5.O
5.0
5.0
5.O
5.O

L0.o
5.O
5.o

10 .0
5.0

7/7
7 /12
7 /LB
7 /26
B/3
B/ro
B/1.8
B/23
B/30
e/6
e/L3
e/20
e/2e

o940
L 1_l_5

1039
7275

high +3
low +5
low +1
high +l-

o
o

NE/5
o

Nw/7

22.5
23.5
23.5
24.O
27 .O
19.5
23.O
23.O
24.5
20.o
2L.s
t2.o
l_6.5

21_.O
22.O
22.O
26.O

16.0
23.O
27.5
22.5
26.5
20.5
22.O
22.O

29.2
30.7
30.6
29.6
29.g
31.L
30.3
31.O
3L .3
30,4
30.4
30. B
30.6

5.O
5.O
5.0
5.O
5.O
5.o
5.O
5.O

Lo.o
5.0
5.0

10.o
Lo.0

50
o
0

40
100

20
10
20
70

o
90
Lo
10

iir
r Òt

/ / a"

rlË

J,1,25
L420
0950
r235
104 5
o950
0900
1,220

hish
hish
hiqh
low
hiqh
low
high
1ow

+3

+3,
+i_
+L1
+1
+3

2.2
3.1
3.2
L.2
1.6
L.7

S

I ¿\l

t tç
ri8
tzl

ljo

l/ó
/Èt"

N)(,
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Table 4. Continued

SAMPLE TTME
TIDAL
STAGE

WfND
DIR/VEL

CLOUD
COVER

7-DAY
BODDATE ES

oB30
L040
1030
I2LO

1225
14 10
1040
1245
1,L20
l_005
t 040
l_ i_10

o
s/s
E/5

NvL3
sw/s

30
0

r0
50

l_00
30
10
40
80

0
l_00

10
10

23.O
23.5
24.O
22.5

l_5.5
20.5
23.5
24.s
20.o
20.5
12.5
16-5

25.O
27.5
20.6
20.o

l_ 6.5
20.o
23.4
24.O
20.o
19.5
t2.O
17 .5

19?5
Lg.5
1g.o
27.O

13.0
LB.0
17 .5
17.5

1g.o
17 .5
L7 .5

17 .5
i_8.5
17 .s
2I.O

12.O
Lg.0
17 .5
17.O

1B.O
16.0
77 .O

8.O
8.0
B.O
8.O
8.0
8.0
8.O
8.0
8.O
8.0
B.O
8.0
B.O

o2

9.0
8.8
9.4
9.1

o 2.3
s 2.8
6 2.9
o 2.8

TEI'{P OC

R hTATER o o

29.2
30.6
29.3

30.g
30 .7
30 .7
3l_ .0
30.3
3l_.o
30.6
31.O

29.A
30.6
30.3
29.9

30 .7
30.4
30.6
31 .8
30. L
30 .8
30.6
30. B

7/7
7 /L2
7 /LB
7 /26
B/3
B/1,O
e/78
B/23
B/30
e/6
e/13
e/20
e/2e

ooo462
ooo47 6
000484
0004 96
o00501_
000525
000531
oo0535
oo0540
000547
000558
000564
oo0579

0004 6L
o00475
000483
0004 95
o00502
000524
000530
000536
000541
ooo54 6
o00559
000563
000578

high +2
low 141
Iou¡ +1
high +1

1_

1

8.O
B.O
8.o
8.0
8.0
8.0
8.0
8.0
B.O
B.o
B.o
B.o
B.o

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

S
S
S
S
S
S
s
S
Ð

S
S
S
S

0
0

N/s

s/5

DEPTH

Stati-on C

Stati-on D

5.0
5.0
5.0
5.O
5.O
5.0
5.0
5.0

10 .0
5.0
5.0
5.0
5.o

9
B
9
9

B
9
I
7
7
7
7
7

9
9
B
7
7
I
B

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

5
5
5
5
5
5
5
5
0
5
5
5
o

l?..Ð
r r:3

teí'

€-€-*
2ï6*
l_.g

1i,
tt8
ro1

â4

2.8 i !;.

3 .1 t¡',]

2.7 tz/
2.6 i?!

hish
high
hish
Iow
hish
low
high
1ow

+\
+214
+l-
t4
+Lt4
+11
+2
+Lr4

2
1
5
7
7
1
2
2

4
3
o
4
t

2
2
1
L
2

7/7
7 /L2
7 /1"8
7 /26
B/3
B/La
B/LB
B/23
8/30
e/6
9/1,3
e/20
e/2e

hish
hish
hish
lovr¡
high
low
hish
low

+2,
+h
+4
+1
+T,
+1
+24

o
0

E/5
t{v5
sw/s

0
o

sw/s

20
0
0

50
l_00

30
90
50
BO

o
100

10
10

o825
IO25
1,L20
1r_ 55

l_ 208
1400
1l_35
L2s5
1l_o5
l_oLo
0945
L200

high +2
low +4,k
1ow +2
high +1

.1 2;1$'

.2 2.O

.2 2.4

.6 1.6

.2 0.8

.0 2.3

.0 2.o

,t7

lil
I ci

l\)È

* 8-Day BOD
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Table 5.

7 /r2

8/to

e/8

e/rr
e/L3

À
B

Salem Harbor

11
1_3

Soft shell

7.5

3.0

4.o
6.5
4.0

12.6
7.6

Copper concentrations_ (ppm) in soft shell cl_ams
Jgp Srgnar+S) and roudiäi! lge@"üËri""nssltrom Sa1em Harbor, July _ September, Lg72.

t4

riS

A
B
c

A
B
c

.3

3 2.9

20 .8
43.9
42.6

52.4
34.6

24.L

3.7
3.3

I

I
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BTOLOGÏ TN\Æ GATIONS

Benttric Su-rvev

Atotalof33speciesofbenthicinvertebrateswere

identified from March samples, and hlere reported upon by the

WiIIiam F' Clapp Laboratory. Tfhre amphipod, I,eptoêheirus sp.,

was most abundant. Greatest diversity existed at station B-4

(14 species) , and the least nurrücer were found at Stations B-3

and c-L (S species) (rigure 9 ) ' Surnmer samplíng was conducted

in JulY.

PT kton and uctivi tv

Bi-weekJ-y sampling continues for phyto- and zooplankton'

Eighteen species of zooplankton, identified at the vfil-liam F' clapp

Laboratories, were presented in their first report by individuar

counts/bottle. Stand.ardization was undertaken using total volume

of water filtered during fietd collection; and the data re-presented

as zooplankton/m3 (table 6 ) . phytoplankton analyses are

incomplãte.

surface water samples, collected COncurrently with plankton'

showed variabre revers of chlorophylr (table 7 ) - Detected

ranges h/ere:

chloroPhYtt å 3.3tr 
-- "r'.'r| Y/rij

c l- .3L 5 ' 56 mglm'

carotenoids ! '82 6 '84 mg/m3

Forcomparison,ChlorophyllAlevelson13samplingdays

are plotted in Figures 10 and l-1. Upon completion of phyto-

plankton analyses, interpretations will be made'
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Tab1e 6 . ZoopJ-ankton collected, in Sa1em Harbor, March, Lg|2.
28

zooPr,ANKrOlt,/m3

Salem
Locati_on TIG 1

Date Samp

n
IJ ORC+.NTSM A

TT

cB D

il Ac 1a s

il
Àcar ti acl aust_ 5,39 5 245 267 49 T,4!B 990 1,005 239

3

1 x

VUS

101

50

$ Cen s

t7

tt2

64

41.

B

a

t- 96 i. 6

Eur herdmani 8,320 490 391_ 82 2,O7 2 2.287 972 L sr_

aCo

Íil
üt

n
.¡

F,T

,.ü
üJ

Tort us d.1s uda s

l-

50

0 607 1

2 5 7 15

069 62 1 9

3

96

609 27 6L

98 765 528 2

54 4 5 7

144Cirri a nauÞ L 8. r. 69 76 338 33 2,O 56 22 l,97g 2J.2
t-ci r

I L

a tif ed

33 77 18

1 160 76 36

7L 5 I 107

43.4

23

16

190 L 1

c

'¡
t

if
k¿¡

emaN
LB 5

I l_0 2

4
tr larvae

32 22 25

48
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Tab1e 7 . ChlorophyJ.L eounts (mgrlm3),Iu1y.- September, Ig7á'. ' in Salem Harbor,

I¡
I
"l

i
t't

r
1

j
I
¡
ì

":
¡:

i
i
t
!

:
I

I
t
I
tt
I
I
I
I
I

I
i
I

i
l

I
i

I

i
i

I

3.77
6.94
3.49
3.96

5 .37
8.13
5.56
5.22

aI
it

il

i1

t
',!!g

23*
69

FI
til

3
F!
,*

-l

{

IJ

:n
,l

J

b c?ll 11 c c

3 .93
2.3Í3
2.19
4 .35

2.64
1 .38
L.97
3.98

1.69
4.75
3.71
3 .53

47
51
19

l_ .31
l_ .55
2.40
2.54

ds

;l

7 /12

7 /zo

8/to

8/23

e/o

e/zo

6, L6
10.L4

7 .28
8.40

6.7 2
6.89
5.7 2
7 .96

94
61

0
I
7
3

L

L

A
B
c
Ð

A
B
c
D

A
B
c
D

.4,

B
c
D

A
B

D

A
B
c
Ð

3.43
2.23
3 .32
3.04

I .69
2.17
1 .6L
0.98

2.29
2.rl
2.O5
2.20

L9
64
92
49

2.58
2.59
2.7 2
3.46

4.L4
2.2I
2.37
2.92

2.25
3.07
2.gg
3.40

2.92
!.92
2.12
2.2s

.54

.13

.44

.9L

l_.
0.
0.
1.

Fl
L"ì'-r

4 .50
5 .97
5 .60
3. gg

2.88
2.67
2.34
2.60

0. gg
L.LL
1.03
0.95

505
4
4
4

2.O7
L .56
1.47
1 .63

44
54

0
0
0
0

28
27 4

5
4
5

1

J

t
I
I
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Figure lO.
Chlorophyll a counts in Salem Harbor, April _ June, !g72.
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Figure 1L.

chlorophyll a counts i-n salem Harbor, ,Jury - september, Lg7 2.
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Bioas saYs

Temperature effects upon Atrantic silversides and mummichogs
are monitored in laboratory bioassays. procedures empl0yed are
outlined i-n the Appendix. Experiments have been conducted at
temperatures ranging from L2 to 20 oC, and findings u¡il1 be
summarized upon compretion. Literature is being searched in
conj unction with bioassays.

Finfish

Finfish abundance continued to increase during this quarter,
with 17,72s individuars corrected by all sampring methods
(excluding sluicer{¡ay traps). of the finfish sampled, L2,4gg
(71%) were captured within Salem Harbor and 5,227 (2g%) were
captured outside Salem Harbor (rables g and 9 ) .

Atlantic sj'lversj-des remained dominant within sarem Harbor,
comprising 63% of the total sampled. Ìrlinter frounder predominated
outside the harbor, toJallin g 45% of the catch. Length frequency
histograms, prepared for the most abundant finfish species
collected in salem Harbor, exhibit the following ranges: Atlanti_c
silversides (10 13g mm) ; mummichogs (15 7L4 mm),. and winter
flounder (Zo - 484 mm) (Figure tZ).

species diversifi-cation was gireatest at the 3o_ft trawl
stations (fable 10). Four silver hake, Merluccj_us biline AS,
and three saurel, Trachurus trachurus, collected this quarter,
brings our totar finfistr ctassification risting for the study
area to 4.CI? (rable 11) .
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Tab1e 8.

S 1e

Atlantic silverside
mummichog
winter flounder
striped killifish
threespine sti ckleback
fourspine stickleback
ninespine stickleback
striped bass
windowpane
Atlantic menhaden
white hake
Atlantic tomcod
northern pipefish
pollock
rainbor¡'¡ smelt
alewife
American eel
Atlantic mackerel
skate*
grubby
ocean pout
silver hake
bluefish

Numerical rank of finfish species collectedin Sal-ern Harbor, ,July - September, Lg72.

33

ê
50-fr l_ 20-f r 30-fr

Trawl
9-ft ci11Sei Tr t taI

18

1"o2 l_,117 l-5

1
268
212
103

66
42

41,
35
32
29

23

8,054 2,291 832 L, 165 156 !2,498

N
L
2
3
4
5
6
7
8
9
0
L
2
3
4
5
6

7 ,Ogg
677

1_

276
1

769
995.
256
266

7, Bg6
1,672
L,491

542

il

t
trt
i; ¡
i.

n
:tl
R¡

vt

t&
TJ

f,i
i--;¡

1
1
1
1
L
1
1

1 L

269
213
103

66
42
4T
37
32
30
23
L3

a
B
7
6
4
2
2
1-

)

13
7
6

1

L

217.
19.
19.
20.

21.

I
22

4

1

2

2
1

1

Totals

, *Not separated by species

!
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Table 9. Numerlcal rank of finfish species corlected outsideSalem Harbor, ,July _ September, Ig72

Method of Capt ê
50-fr L 20-fr 30-fr

-l
.t

FI:',a
t¡

r!
'f

{
-f,

a

winter flounder
Atlantic silverside
Atlantic menhaden
mummichog
northern pipefish
threespine stickleback
Atlantic tomcod
windor^rpane
yellowtail flounder
Atlantic herring
Atlantic cod
white hake
bluefish
cu.nner
grubby
American sand lance
blueback hering
longhorn sculpin
American eel
red hake
ninespine stickleback
rainbow smelt
skate*
alewife
rock gunnel
silver hake
saurel
sea raven
goosefish
striped killifish

Þ

1,043
L62
l_4 5

2

3

L2
9

27
44s
i.1 5

88
2
1

35

l_

L5

Traw

5
233
132
i_L6

T2

13

t2
13

2,357
1,489

277
238
237
133
116
105

74
35
29
L9
1_8

L3
1âl5
L2
10

7
6
6
5
5
5
4
4
4
3
2
1
1

49-f.t
aw1 al

l_.
2.
3.
4.
5.
6.
7.
8.
o

0.
l_.
2.
3.
4.

246 2,094

l
i

Fi:ç
;&
U¡;

ns
,.ê
'.¡

ËF

;$
.ã.

¡l,il

t't*

i:*
¡

1
1
1
L
1

93
74

29
5

1

7

1

4

2
1

3
6
4
1
5

4

15.
16.
7'7 .
i-8.

19.

1

3

1_

1

4

2

20

21.
22.
23.

3

l_

L,37gTotals

*Not separated by species

742 805 2,3O! 5,227
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Figure L2. _

Length frequency. histograms for Atlantic sirversides
lYî",l?*^5s)_, *,n.rii.rtãs" (Fundurus hereroch_rus),ano wrnter f lounder (¡eeuaopfeuñ;æ -----;---*",*",/ ,

collected 1n Salem t" ,
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Tab1e 10.

50-fr l_ 20-f t,
Seine

Diversification index of finfish species bymethod of capture,-pgyerlt-_ Salem Harbor,.Iuly - September, Lg72. -
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Table l-J.. Classification of add,itional finfish speciescoll-ected in Beverly _ Salem Harbor.
n
rl
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CIass: OSTEICHTI{YES
Order: C,ADIFORMES

Family: Gadidae _ codfishes
gerluccius bilinearis _ silver hake

Order: pERCIFORMES
Family: CarangÍdae

urus tra,churus - saurel
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selectivity of sampling gear fs borne by examination

of Tables L2 - 16.

mummichogs, Fundulus

Atlantic silversides, Menidia menidia,
heteroclitus, striped killifish, Fund lus

i ali and juvenile winter flounder, Fseudopleuronectes american lf s,
are most susceptibre to capture by beach seines (50 and 120_ft).
lrlj-nter fl-ounder, particularly adults, predominate catches by
otter trawr (so and 4g-ft). cill nets are effective in sampling
fasterpe}agicfinfishsuchas,stripedbass,Morone@,

Atlantic menhaden, Brevoortia tvrannus, pollock, þ.!!acþius virens,
Atlantic mackerel, Scomber scombrusr èDd bluefish, pomatomus
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Movements of extensive schools of juvenile and adult Atr-antic
menhaden, and Àtlantic herring, Clupea harenqus harenqus r IdêI€
noted this sunmer a10ng the North shore coastline. on several
occassions commercial purse sei-ne operatj-ons were observed within
Beverly and salem Harbors, where daily catches approached 250 tons.
fncidental species included rainbor,r smelt, rus mordax, and
Àtlantic mackerel. winter frounder stocks were not affected.
Juvenile menhaden were frequenLly observed providing forage for
striped bass in the vicinlty of the por4¡er plant intakes and

I
t
tj

discharge.

Although not sampled in large numbers, juvenj-Ie cunner,
Tautoqolabrus adspersus. were common throughout the study area
and were frequently observed within the d.ischarge canal by
biologists using SCUBA.
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Tab1e 12.

Atlantic silverside
(Menidia menidia)

L:"".ï [*.c¡ $giffiill q:-:ri.Ð l.frd| ffi;¡w

mummichog
(¡'undulus hete

\"]

striped kiltifish
(Fundulus maialis)

Dominant finfish species corrected in sarem Harborwith the sO-ft seine, JuIy _ September, tg72

: -'t í;l :" 1

Total
Collected

t75
77

2B
L4

rî'-l 1-t'ì

roclitus)

Date

7 /25

B/ro

e/22

7 /25

B/8

L27
3i_o

75
L ,620
2,332

4 5-89
50-89

35-64
1 5-59

Mean
(mm)

42

60
61

49
45

Set
No.

Total
Size

Ranqe

1 5-34
Lo-34
20-69

20-94
30-64

30-104
35-104

10-39
10-134
1 0-1 39

Mean

25
L7
52

5B
42

63
65

18
23
26

Size
Range

(mm)

size
Range

(mm)

40-44

cted
Total

CoIlec ted

Stati-on 1 1
3

30

26
47

Station L3
1
i"

2t
2

20L
1s3

Station 15

1
r.45

18

20-64

20-49

25-59
20-54

25-49
25-34
30-54
30-59

25-79
25-49

Mean
(mm)

35

33

4L
47

62
52
35
30
4L
4L

37
40
34

i_

2
1
2
L
2

l_

2
l_

2
i.
2

1
2
1
2

36
1B

Ls3
2

83
3

7/2s

B/to

e/22

2 60-64 62

(t
\o



Tab1e 13.

Size
Range Mean

n*": I;;i.ål &¡åE [f, ei5å ;;i

striped killifish
(Fundul-us mai alis)

..jq-rål
U/

^-dd*.¡ffiffiùwE.4n s"

Dominant finfish species collected in sar-em Harborwith the 120-ft sel_ne, .fuiy _ september, Ig72.
. mummj_chog
(Fundulus heterõclitus) Atlantic silverside

(Menidi a menidia)

Size
Range Mean

winter flounder
(Pseud ectes

americ

Set Total
Collected

Size
Range MeanDate No

7 /2o
8/7

e/zo

r Station 1120-39---Zs 
-20-1_24 67

20-69 4A
30-134 62
25-94 62
35-99 62 2

7

1
2
1
2
L
2

1
2
1
2
1
2

5
2
4
1

55
L9

24
27
43
B2
43
44

l_5-34
25-29
30-64

2s-74
25-64

Total
Coll-ected

I
20

1_7 3
33

249
229

Total
CoIlected

23
t4
23

7

i.51
35

TotaI
Co1lected

5
2

t4

42
42
31
43
49
L9

Size
Range Mean

40-64
40-64
35-64
25-64

53
53
45
43

30-i.i.9
3s-44
35-64

60-74
50-1 64

BL
39
47

67
B2

7 /2o

8/7

e/22

i.1
5

577
205
106

5

50-1L4
60-89
25-49
25-44
30-54
40-7 9

75
69
36
34
43
54

6
29

3
3

11
5

Station 13rr5-rZs--Tr2-
11.0-134 1i_ 6
40-59 49
40-54 47
45_79 59
60-79 70

L3 40_64 49

40-94
45-84

30-1 64
30-1 64\
35-54
40-64
40-I29
40-79

52
49
45
48
5B
59

6t
58

Ao
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threespine s
(Gasterosteus

Set Total

Table i"4.

tickleback
acu eatus

Size
Range Mean

fourspine stickleback
(Apeltes suadracus)

ninespine s(Punqitius

Domi-nant fi-nfish species colrected in sal_em Harborwith the 3O-ft trawl, ,July _ September, Lg72.

tickl
þuncri

eback
tius)

winter flounder
ctes

americanus

TotaI
Size

Range Mean
Si_ze

Range MeanDate o. Co Iec

7 /Lo

B/e

e/7

4 5s-69 67

32

ColIected

7
13
3B

134
20

Station 72

Sta on 14

Total
Collected

44
35

24
4
2
61

B
l_

51

L

L
2
1
2
1
2

1
2
1
2
1
2

Total
Collected

2
5

3B

1

Size
Range Mean

l_o B5-129 LOs

ll5-407 261
720-289 204
320-344 33s
140-430 262

7 /7o

B/s

e/7

L7
L2
23

54
5B
55

3s
37

96
i_l_ 5

25-74
30-69
2s-74

20-74
20-7 9

40-59
37 -54
20-59

20-59
25-59

5i_
47
44

37
4L

40-69

45-69

50-69
45-69

49
47
55

120-L54 L37
Lto-2Lg L42
95-324 J,4r

16257
5B

À
ts
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Table 15. Dominant finfish speci-es corlected in sarem Harborwith the 49-ft trawl, July _ September, Ig72.

winter flounder
( pseudopleuronectes amãri canus )

Set
Date No

7 /21

8/ts

e/5

Co lected

SI ti-on L6
2 t8s-474
105 22s_46so sampling cond.ucted

1
2
N

i.
2

Total
Size

Range

205-484
225-454

Mean

300
310

319
308

R
FÌü

Ë

TTiË
ü

m

L.

ry
ui

rt':.iÛ

g

r!;T

375
354

) Table 16.

striped bass
(Morone saxatilis) Atlantic menhaden

_-(Brevoortj-a tvrannus)

Dominant finfish species corrected in sarem Harborwith gitl ners, seþtember 11 tZ, lglá.'

Total
Collected

Size
Range Mean

Size
Range Mean

pollock
(Pollachius virens)

Size
Total Range Mean

Total
Col1ected Co lect mm

66 330-434 345 41 340_404 3os 23 250_304 280

mm
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Sport Fish Survev

our six-month sport fish survey within sarem Harbor will
termj-nate October L5. Upon completion, data wilt be transferred
from field sampling records (see eppendix) to data processing
card's and a program prepared. A total of. 4L6 hours have been
devoted to this survey.

Public access to the waters of sarem Harbor was enhanced
by the september 16 opening of a fishing pier on the New Engrand
Power company property. Acceptance of this facirity appeared
well received by the fishing public. Random checks will be made

at this pi-er to supplement our effort and harvest statistics.

Sluicewav Investiqations
Finfish monitoring of units 3 and 4 intakes continues on a

limited scare, with emphasis praced upon determining peak hours
of finfish concentration. A twenty-four hour continuous check
at Unit 3 was conducteã f rom .Tu1y 31 to August 1. Unit 4 was
monitored concurrently with unit 3 on september 11 and 12.
Additionally, 15 randomly selected hours hrere checked between
August l- and 12 (rables 17 and j-g) .

observations prior to July indi-cated minimal numbers of
finfish being impinged upon the unit 3 travel screens, with
subsequent discharge into the washwater sluiceways. Even after
colrection of 684 juvenire menhaden during the september 1l_ J,2

check, r^re remain optimistic that the intake design of this 1¡orth
shore unit has littre adverse effect upon the finfish resources
of sarem Harbor- rn contrast, finfi-sh impingement upon unit 4
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Table 17. Finfish species corrected in the unit 3 sruiceway,Sa1em Harbor, .Iuly 31 _ Augrust 1, !g72.

1 L

ci (Esr) 7 25- 925- 2L25- 325-
19 2L 23 oL 5

A st l-
0 5- 0725- 09 - tt2 L32 525-

5 0725 0925 1125 L "L 25 1 5

1

0
o

25-
25

o
0

25-
253

bluefish

lumpfish

northern pipefish
threespine stickleback
white hake

winter flounder

1

1

1

1

4

L

1

2

1

1

1

3

4

6

2

i.

2

ÀÈ
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Finfish species corlected in the unit 3 and 4 slui_ceways,Sa1em Harbor, September 11 L2, Lg"lz.

i:"; 
*l i*:-l

çJ I

Table l-8.

September l_1 Se ember 1l_700- 1900- 2100_ 2300_ 0100- 0300- 0500- 0700- 0900- 1100 300- l- o-cies (EST)
1900 2IOO 2300 0100 0300 0 00 0700 0900 1100 1 300 1 500 1700

Unit 3

TOTALS

Atlantic menhaden
Atlantic tomcod
cunner
northern pipefish
rainbow smelt
squid
wlnter flounder

Atlantic menhaden
cunner
mummi-chog
northern pipefish
squJ-d
winter flounder

47 38 i.55 47 48 LB2 26 1,4 2L 1Lo

3

1

6
L

84
l_

3
3
L
L
6

9
3
1
7
l_

1

6

1

1

11

1

1

1

2
L

i.
1
i-

Uni't 4

2
1

L

i.

16
2

2

5

2
1

1 L

6

È
(,l
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travel screens produces nearly J-oo percent mortality. To
sr¡bstantiate our belief, random monj-toring will contj-nue.
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rni-tiated on 7 July, 446 s.rb-legal sized robsters have been
tagged and rereased in Beverry and salem Harbors (l,igures 13 and
14) ' Tlrrough cooperation with 10ca1 l0bstermen and fish dealers,
returns reached 117 (26%). Movements up to 6 mires have been
recorded; with a9% of the Beverry Harbor rereases recaptured within
a miler ãfìd 87% of the sarem Harbor releases recaptured within
2 miles from points of release. Tags have been recovered from
two robsters that morted into regar size. A sampre poster and
l0bster tag reporting form are incruded in the Appendix.
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YANCHEST€R

Recapture location:_ of t_agged lobsters, Homarus americanus, U-beratedin Beverly Harbor through September, I7TZ:-

Figure L3.
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Figure t4.
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TAilCHESTÊR
Recapture locations of tagged lobsterin Salem Harbor through Ëeptember, j.

s, Homar
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SUMMARY

A major siltation build.up is occu*ing at the south end of
the povrer plant discharge canar. rfe theorize this buildup
resurts from the pracement of a rock bulkhead across the canar
mouth to prevent shallou¡ing of the harbor basin. At this time
the bulldup extånds approximatery 1-00 yds up the canalr êDd,

consists of fine sand and broken shelrfish sherrs.
Apparent increased fIor,,¡s resultj-ng from operational require_

ments of unit 4 has forced. us to seek arternaLive means to
maintain a live test cage within the discharge canar. on two
occasions test cages have been moved considerabre distances
and sr¡-bdued by sed.iment. One cage h¡as recovered.

unit 4, although yet to be permitted for commercial operation,
is generating up to 470 MI/ü åt .t""tricar pov¡er dairy. periodic
shutdowns have been encountered. As of this writingr, adverse
operational effects are d.irected tov¡ard undue finfish entrapment
and impingement upon Unit 4 intake travel screens; and long
ranqe effects of additionar siltation in the discharge canal.
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CHLORTNTT5'

Field Collecti_on:

SAMPLING PROCEDURES

300 mlrlsample of sean+¡ater.

: Modified Knudsen method, fromon (1968).
a siStr ckland and pars

SALTNTTY

i)

ffi oïí.S)oäï"ut"n rrom a G.M. hydromerer,

TTYDROGEN ION

ffi¡ Hach chemicar company resr kit,
samples collecte3. 

"::t-: May 15, rg72 were analyzedwith a Kontes mrnr_pH meter.

CARBON DTOXTDE

ffi:-- Hach chemical company test kj.t,

Titration by Winkler method.

'ield 
collection: 300 mt/sampre of seah¡ater.

D]SSOL VED O)CrGEN

Fi d 1 ti : 300 m/ sample of seawater fi xed withmang anous sulfate reagent and l_ ml alkaline iodidereagent.

L 1vsl-s:
. -:l

.t
I

-.i

i'¡i-:
I

_J
L An sl_
7 tion.

: Titration by VÍinkler method following
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COÞPER

Fi_eld Collection:

water 1" riLer/sample corlected in a nalgene bottre.
Soft shelt clam - 6/samp1e, approximately 2, in length.
Lobster'- l/sampler approximately 3,, in carapace length.

a a1 urili zing a modified Stri cklandand Par sons 96 method, soft portions of clamstheand 6 grams of lobs ter gills are digested and analyzed.

il
"¡
ta
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B c

PLANKTON

-

l-e Co lecti : Benthic algae and j-nvertebra tes aresampled ats tes selected at vari_ous depth contours.Quadrats are established by attaching a J_2- ft line to thesite marker and swinging a cj_rcle of L0-ft. radius. Thefirst quadra t is located 2 ft from the marker ¿ âr¡dsubsequent quadrats are located t and 70o counter_clocls^r 2t
until

ise from
5-I/4m2

Lhe former. This procedure is repeatedsamp les are coIlec ted within each ci_rcIe.Samples are stored and frozen in plastic bagrs untilanalyses..\
...t

IE Co I ri Phytop lankton and zooplankton areco11e in an B0 micron mesh nytex plankton net.Tows are made for 2 minute s at selected sites andstrained water volume i s recorded on an 8.5 cm T.S.flow meter attached to a one meter ri h9. Samples aretransferred to 250 ml nalgene bottle s contain inga 5%g lutaraldehyde solution¿ êrrd. refrigerat ed untilanalys€S.

CFTLOROPITYLL

ffi ";i::":ï.Ë:Hü'3'å"5'å:ií:i *il:i:i:'iå: ffi";:::$.i; 
-ã'-riöà.-proor 

¡o*-'io' rransporË

la¡oratorv enalvsls: 
, 
s-ampJ-es are stored i-n a cool darkprace not exce*i* eigrrJrrours from cóirection. Estj_mationof extracted al.gae-cetí pi*.rra" is madã spectophotometrically

Ë:::3":ni, B|gil*Esco-;ei;åa 
- ãùhi;.äî; srri ckland and
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FINFISH

SPORT

Fie Col lecti-on: Dup licate sets are made at selecteds tes wi th gear of the follor¡,¡ing design:

FÏSH SURVEY

StaFtinq Date: April L6, Lg72

Endi-nq Date: October 14, lg72

Proced ure:

Area: salem Harbor, inside or west of a rine drawn betweenFort Pickerinq Light on winter ïsland to waugus Headin Marblehead; anã trre eãsterly 
"rrðiãri"es of l¡tinter ïsrandand Salem Neck from the Fãrt, pick-ering Light to, and incLu_ding, the pubric pier ãt-irr" north errã ãr sarem Neck.

I

50 x 4 ft seine, with l/g ín mesh ì ,¿.7 *i'-
L2o. x g ft seine, with l_L/2 in mesh wings *ra 

,î^ 
^"i3/4 in mesh b.g;

30 x 25 ft trawl with _L_l/2 in mesh wings and .,) 
,.1 in mesh cod. end; 'r¿¡¡YP qrr\'. .!. ,o-. i,,.r ,

49 x 38 ft trawl with 5 in mesh wings and 4 inmesh cod end.

seines are set pararrel to shore with the aid of a skiffand drawn ro rhe shore uv rine¡ "i-;;p;äximatelv 7s fr.Trawl cruj-ses 3fe arong å iixea ."""ããl l¡Ihere obstructionsoccur, cruise lines are altered. riÁrrinq time is fiveminutes wirh rhe 30 rt tiãrr ""a 2ó-;I;;tes wirh rhe49 f,L trawl.
Gill nets are set at serected sites for 24 hours. Allgill nets are constructed of monoiirãÃ""t and measure
t??Å 11.t.. stretched *""r, "i;;-;;àã"iro* lrllã-tá
Finfish collected, lf", separateg ¡V species, enumerated,and measured for total fènétf, in mj_Ilimeters.

-1
I

¡-?
!
ç

?

:l
,l

i
I

thre
hour

e times
S.

Instantaneous fishermen counts are conductedduring each survey day at randomly 
""Iã"t.a

Fishermen interviews are conducted throughout the surveyd?y: survey dara is rãcoiã;d-;;-;";;";;"vided for aminÍmum of 1o percent of arr shore å"ã ãã"t fishermen.
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ctulrdren who are fishing are included in the i,nstantaneouscounts ¿ êrrd a. separate {,a11y ,;a;ã:-*cËïrar"r, are noråälïil'*ed when ri"rri"õ-:_-n-tr,e å;;"d;;j_menr of an

schedulet ot':-w-ee\day and one weekend day is survevedeach week. Arr rrori-ãåys--lrg^surveyed. sèrection oÉ-å"v,and B-hour shifr (o _-)-"i-ro :-àl',-iå *"a. ar random
3i füEu5r'-::f;:åii:.""f:ln;":r"iå"iì"ä, are made ;;iy

FISH EGG AND I.AR\a.E

Le Co 1e ion: Procedures employed in collecti ng andhand ng ish egg and larvae are identical to plankton,except for use of a L53 micron mesh nytex net.

-ì
.j LOBSTER TAGGING

Fi dCo cti : Divisj_on personnel aboard commerci_alvessels, co lect snb-Iegal sized lobs ters (S 3-i-rl8 j-n)from Bever ly and Salem Harbors. Lobsters are then transfemedto a Divis ion boat or returned to our Cat Cove Laboratoryfor tagg1ng with a fluorescent orange spherion tag.

ffie iå"iå:li.i:Ë::ili:åf:"3"i"1ï,.t: i"n"-and 4- Traps, .constructed _of ùz-i"-*ãîa"a steer rod andcovered wirh 3/16 in strÀicr¡ãa-irã"ü"rr;iå; net, areperiodically placed i; -lh"-respective 
sluiceways for onehour j-ntervals.-- AII org.rrj_"*s are identified, enumerated¡'nd measured-- v"r3!er tãtipä""lure and säiini.ty is recordedduring each sampling i"lãJ""1.

ffi:"i::i Si¡ åli:j:",î oJnj"";:åTs*t".r"
beneath the abdo*à" *it¡r'irr. aid of ã +lo hypodermicneedre- Each _tag is i*pri"t.a ,iti, ã åi*¡"¡- and thé legend"Div' Mar' ¡'ish-l sal;;;-Mä:=._ rágguä-robsters are thenreleased ar'serectea ÀiieJ-ll e""å.íi-åna sarem Harbors.
ååi;."3Ën;::"1;:3:" ri"-Ãi11i.metãr"Í, äà.", êrrd,"iåã".'I

.l

J
:;

R ocedure: Ttrrough a public al^/areness prog,ram,incl ng personal letters to commercial IobsLermen knov¡nto fish Beverly SaIem Harbors; distribu ti-on of postersand tag reporting forms,. and articles i-n the locaI newsmedia,- i ndividuals are requested to return lobster tagsto our labora tory or to a cooperating fish dea1er. Allreturns are aeknow ledged in writing, and tags are placedon a map desj_ gnating the point of capture. Records areupd.ated on growth and movements of each recapture.
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TTTqRMAIJ BIOASSAY

Field Col- lection:
and trawls and. tran
containers of seawa

ora t- Fo1lov¡ing accU-mation to roomtemperature about 8oc 96 hour tolerance levelsfor each species are determined for abrupt and gradual
changes in water temperature. Effects are noted foreach 5oc gradient over the range -l-.0 to 32.0 oC.

Finfish species are collected by seinessported to the laboratory in aeratedter.
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CE
address a- Date and location of"capt ure -

!{e will acknc'r^/ledge promptly receipt of your return with
information on the respective lobster.

Mass. Division of Marine Fisheries
Cat Cove Marine Laboratory

92 Fort Avenue
Salem, Massachusetts 01970

Telephone - 745-7667
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Expenditures as of September 30, L972 h/ere:

Total
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$49,0o0.00

1,500.00

3,5oo.oo

20, 500.00

2r 000.00

17,000.00

Ë93É!0.00.

Total

$39, 14 2.24

5t6.74

2,5L6.60

L7 ,O4L.86

L,!65.32

5 , 965 .95

rcr!3-g,.71

Bal

$Lo,957.?6

983.26

993.40

3,4 59. L4

834 .68

Ll_,034 .05
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Salaries

lravel

Office & Laboratory Supplies

Equipment

Maintenance

overhead

TOTALS
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