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1.0 ]NTRODUCTION

fl¡e follol,¡ing is the seventh quarterly progress report of

research performed by personnel of the Division of Marine

Flsheries operating under contract DMF-2-72 with the New England

Pon¡er Company. Included are data gollected from 1 April through

30 June 1.973.

Project staff was increased on Ll June by the employment

of Assistant Marine Fisheries Blologlst Elaine Sawln, Fisheriee

Manager PauI Knox, and l,aboratory Technlclan Mary Pattcreon.

Íhe servlces of l,aboratory Technlclan Patrlcla Rule Ìrorê

increased to fuII time.

Prelimlnary current data was collected as pereonnel famll-

iarized themselves with new equipment and techniques. Surveys

were interrupted due to mechanical fallure of our current meter.

Procedures fqr 14c and ATP analyses were demonstrated for
laboratory personnel at the EPA Water Quality Laboratory, West

Kingston, Rhode Island.

Benthic sampling during epril included three nen^¡ stations

off Winter Island, in the viclnity of the proposed UnÍt 5

dJ-scharge. Bi-weekly sampllng for ichthyoplankton lras lnltlated
at the Unit 4 intake and dlscharge water boxee. Analyeee of

benthos. plankton, and fish egg and larvae collected slnce
,/

September 1972 are incomplete.' TL¡e flnal report of work
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completed under sub-contract at the Ìil1LIlam F. Clapp Laboratories

ls expected by I Rugust, and w1II be lncluded 1n Quarterly

Progress Report No. 8.

Sampling at Statlon 17, Chappel L,edge, wlth the 49-ft
trawl was discontj-nued due to excessLve accumulatlons of keLp

and unavoidable obstructions by lobster buoys.

Our L9?3 lobster tagging study and sport finflsh survey

co¡nmenced on 1 April.
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2.L

2.0 PHYSTCAÍ, TNVESTIGATIONS

2.1 lemp.eratgre

Routine temperature monltorlng contlnues throughout Salem

Harbor (rigure 2.1). Average surface temperatures for the

quarter rose 90 to L3oc. Figure 2.2 displays the average

weekly surface water temperatures at Stations A - D.

Continuous data ls nou¡ collected from the plant Íntake

basin in compliance with EnvironmentaL Protection Agency permit

requirements. ProJect personnel are malntaining Endeco 109

recorders bi-weekly for the New EngJ.and Por^¡er Company.

slmilar instruments are malntalned monthly at statlone c and

D.

l
:

';

i

I



n
il
tÌl

il
i

i

t-lil
[.1

n
Ll
L¡

t't
;lìt

f-lii
r¿. t

tl-!t¡
u

Fiit
r-¡

fi{
,:+
Ë;¡

*
-Í

rt
i¡rJ

(t,

:i
j

Figure 2.I. Locations of water guallty and
finfish Eanpllng Etatlons ln
Sa1em [Iarbor.
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Figure 2.2. Surface water temperatures recorded at Stations A - D
in Salem Harbor, April - .June, L973.
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3.1

3 '0 CHSI,ÍICAIJ IN\¡ESTIGATIONÞ

3 .1 lvat Oualltv

Surface water quallty mepsuremente throughout the study area

exhlbited the folLowing ranges: water temperature, 3.5 29.O C¡

sal-inity, 25.5 3L.5 O/OO i pHr 8.0 8.5 i carbon dioxide,

5.0 - 10.0 ppmr dlssolved orcygen, 6.9 L4.4 ppmr biologÍcal

oxygen demand, O.2 - 10.4 ppmr nitrite-N, 0.1 2.9 pg-atom/L¡

nitrate-N, 3 .6 LO2.9 ¡rg-atomr/l; and phosphate-P, 2.3 25 .4

¡rg-atom,/l (fable 3.1) .

Compared to data collected during the Sprfng of Lg72

lit,tle varlance was noted, except for a 1.3oc lncrease 1n

average eurface water temperaturer

Table 3.2 from Ouarterly Report #6 *s reproduced 1n the

attached appendix and refl,ects comected valuee for nltrate,
nitrite, and phosphate, consistent wlth Sectlon 3.1 narratlve.

3.2 Hearrv Metals

Copper concentrations in soft shell cLams, .Mva arenaria,

varied from 2.L 5.8 ppm; northern lobsters, Homarus americanus,

6.9 - 44.9 ppm; and in water, .00L .006 ppm (rable 3.2).

Sed.iment analyses from Stations 11 and 13 will be initiated in
,JuIy to fuIfiII Environment.al Protectlon Agency permlt require-

mgnts.
*i
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Table 3.1. Irlater quality data for Salem Harbor, April - ifune, 1973.

SA}TPLE TIII{E
IN,'IE NT'UBER (EST)

¡NND CLOI'D
DrR/r/EL COVER DEE|IH TEMP oC

(MPH) (%) (FEET} AIR TG,TER

Station A
ooo698
ooo7L2
ooo730
ooo789
ooo745
ooo936
ooo952
ooo960
ooo969
ooo980
ooo991
oo1000
ooo983

high
hish
]-or¡
high
high
hish
high
low
low
low
hiqh
Icrv
].cnr

high
hish
high
hish
low
high
hish
lcrrr
high
lotr¡
high
1or
high

+\
+30
+40
+4+ N/5

SAI,INIlY
rc/oo)

27.3
30.4
30.6
29.3
30.8
29.O
28.8
29.2
28.5
29.O
30.2
29.5
29.2

28.',l
30.9
30 .6
29.2
3L.o
29.O
30.o
29.4
29.3
29.2
30.4
29.5
29.6

TIM,L
S!A.GE

(HonRs)
Ca2 o2 BoD

pII (ppm) (pun) (oun)
No2-N No3-N Po4-P

¡rc¡-atom,/L

4/4
4/L3
4/Le
4/25
s/2
5/Lo
5/L7
5/22
s/30
6/4
6/r2
6/L8
6/26

4/4
4/L3
4/te
4/2s
s/2
5/Lo
5/L7
5/22
s/30
6/4
6/L2
6/L8
6/26

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

6
3
9
B

11
L2
I2
11
13
13
15
15

513
513
o17
o14
016
o26
o2l
o22
o20
o25
o23
o24
o29

32
18
19

s
S
F
s
s
S
s
s
s
s
S
Ð
S

S
S
e

S
c
s
s
S
s
s
s
Þ
s

+3

+5
+5
+2
+7\
+4\

000697 L
ooo715 1
ooo733 1
ooo742 0
oo0746 0
000937 0
ooo953 L
000963 r_

ooo970 1
ooo979 1

L205
1055
ro20
o845
LA20
072s
1230
L230
o830
1135
o915
1130
o530

L25
030
200
920
935
735
255
305
ol-5
720

+2
+1
{4
+s4
+4
+\
+5
+4\

+1
+4
+1
+s1

o
o

sw/5
E/s

o
s/Lo

sw/s
sw/s

o

too
o

100
30
80

100
o

90
o

100
10

100
l_oo

100
o

50
70'90

100
o

100
o

100
l"o

Loo
100

4.O
5.5

l_7 .5
15.O
13.0
L2.O
L2.O
19.o
25.O
1g.o
30.5
19.5
18.O

.5

.5

.5

.o

.O

.o

.O

.5

.o

.O

.o

.5

.o

.O

.2

.5

.O

.2

.o

.8

.5
¡8
.3

8.6
9.1

3.5
3.4
3.9
3.1
2.6
3.1
L.7
4.1
1.5
2.L

28.
3.

28.
32.
32.
33.
35.
40.
56.
L4.
14.
34.

22.L
'7 .L

27.L
34.3
4L.4
36.4
34 .3
2A.6
50.o
Lo.7
L4.3
8.9

22.9

8.5 5.O lL
8.5 5.0 11
8,5 5.O L2
8.5 LO .O l_L
8.5 10.O g
8.5 10.0 9
8.5 10.O 9
8.5 LO.O g
8.5 10 .0 A
8.5 5.O 10

6 5.7
6 17;O
6 3.9
1 3;2
1 7;8
6 8.5
7 12.8
7 10.,1
4 13.O
3 ,1.6
3 Lg.7
3 4..9

2.3
l7 .g

3.
o.
4.
4.
3.
2.
2.
3.
1.
2.
3.
2.
6.

10.6
8.8

11.5

o.48
o.73
o.28
0.32
o.68
o.23
o.2g
o.27
o.28
o.27
o .37
o.52
o.43

4.1
4.6

9.5 10 .0
8.5 5.O20

8.5 5.0
8.5 5.0

9.5 10.o
8.5 10.0
8.5 10.o
8.5 l_O.O

8.5 5 .O
8.5 5.O

8.5 5.O

8.5 10.0
8.5 5 .O
8.5 10.O
8.5 5 .O

8.5 10.O

0
o

Nr{/s
o
o
o

E/s
o
o

sw/s
sw/s

o

Station B
4.
3.

L1 .
15.
l_3.
16.
L2
t_9
24
20

7 0.36
2 0.29
3 0.39o o.32
5 0.57
2 0.23
o o.2gr o.27
6 0.45
1 0.2'l
3 0.3'I
7 0.21
5 0.29

9.8
9.l-
8.8
9.2
9.4
8.6
9.L
9.O
8.4
9.4

4.9
3'.2
6.7
7.4

L4.O
9.7

10.8
o.'7

L4.2
3-2
4.5

ooo990 0950
oo100L tzlo
oo1013 0700

(¡,
a

À,
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TaI¡Ie 3.1. Continued

t*:f i:J

COZ A2 BOD
BH (ppm) (pprn) (pmi)

:-:*l ''-l

TIDAL
SEMPT,E T[.}IE STAGE

DÀTE NUMBER (EST) (HOT'RS)

WIND CLOUD
DIR/VEL CO\¡ER DEF{III TEI.{P oC

(I\,ÍP[I) (Y"I (FEET) ATR I{ATBR

Station C

SALÏNÏTY
(0,/oo)

NO2-N NO3-N PO¿-P
¡¡q-atorn/L

4/4
4/L3
4/re
4/2s
s/2
s/Lo
5/17
5/22
s/30
6/4
6/t2
6/LB
6/26

4/4
4/13
4/te
4/2s
5/2
5/ro
5/L7
5/22
s/30
6/4
6/L2
6/rB
6/26

o00700
ooo714
ooa732
ooo74l_
ooo747
000938
ooo950
ooo962
00097t_
000976
ooo992
o01002
001010

1325
t"o15
1130
o910
o915
a745
1120
1250
o925
1050
o800
t250
o615

l.250
1005
Lo50
o900
1040
07 50
i1 50
1240
o910
io30
o930
i3,45
c550

hish +lL
hiqh +2L
]-on +54
high +5
low +5
high +2\
high
lcnv +4\
high
J-cn¡ +3\
low +5*
high
lor¡¡ +51

1ow
high
high
high
high
low
high
1o¡r
high
Icn¡
low

w/ta
o

N/r-CI
o
0

srli.o
E/s

o
s/s
s/to

sw/Lo
Nr/s

Nt{/r.o
o

N/r.o
0
0
o

E/to
o

s/5
sw/Lo
sw/LO

o

27 "9
30 "7
3l_"5
29 "5
29 "4
29 "O
29 "6
29 "228.4
29.2
29.8
29.7
29.8

29 "231.2
30.4
29.2
29 "43t "229.7
28.7
28.5
28.9
30 .1
29.5
29.8

I 0"60
2 0.58
6 0.19
6 0"4CI
9 0"48
2 0"L?
o o"29
2 0"41
3 0.L7
7 0.2',1
4 0.45

o.31
1 0.14

4 0.49
4 0.58
1 0.4?
7 0.L6
7 0.48
3 0.34
7 0.26
9 0.20
2 0.22
1 0.2t
9 0.30
o 0.31
9 0.24

8? "g3"S
taR
34."3
28 ".6
t{ :\

35 "0
4 2"9
38.6
7.9
9.3

39.2
25.O

25.O
1?"9
30 "o
35 "733.6
33 .6
4r "4
27 "l45.O
10 .7
5.0

20.7
42.9

À ,'ú,

14 *,3
4- {l
4"9
5 ",,6
ti 

"ol
3.ü"7

d!"Ð
L3 "0L."q
14 "27"3
9;0

I

6"8
1? "g3"9
6"5
6"7
7.9

l_0 ,7
11.1
LL .6
1.6
9.5
3'.2
5.0

I
I
I
I
I
B
I
I
I
I
I
I
I

o
5
0
o
0
0
CI

5
o
o
o
o
5

o.5.0
5 3.5
o 9.5
o 8.0
o 10.0
0 11.0
0 10.0
0 10.5
o l_3.5
0 12.O
o 15.0
5 15.5
5 18.5

s
s
s
s
sl
ù
r*ì
c¡Ð
s
s
ò
S
s

s
s
s
s
S
s
S
s
c
S
S
s
S

+1
+2,
+4u
+4\

high
hish

100
0

50
60
90

100
o

100
o

i.oo
10

100
100

100
o

90
50
70

100
10

100
o

100
10

'100
100

6.5
4.5
aq
8"5

l_1 "o
12 "O
Lo "512 "O
15 .5
12.5
L7 .O
L8.o
20.5

¿à.

2.
Lg.
15"
11"
12.
lL.
15.
2L.
19.
27.
1'1 .
19.

I
I
I
I
8
I
I
I
I
I
I
I
I

"4a
,4

(¡

p

"0
.-*
.E
.9
.o
.6
.o

"5.1.CI.0,5 5"O
"5 5.O
.5 5"Ct
o5 10.0
,5 5.0
"5 5.0

.[.1
l_CI

.). ¿
J.O

I
B

.10
I
I
9
9
I
9

ô

t

3
3
2
?

2
1
3
?
,
1
3

ooo699
000713
000731
000740
000748
000939
000951
oo0961
ooo97 2
00097 5
ooo988
oo1003
oo1009

+21
+\
+4

+3
+1
+5
+5

Station D
3.
a.ê.

16.
15.
11.
L2.
12"
19.
2t.
19.
30.
17.
18-

o5 10"0
o5 Lo.o
.5 10 .O
.5 5.O
.5 5.O
.5 5.O

5
5
5
5
5
5
5
5
5
5
5
5
5

a

a

a

L
1_

I

1
1
1

L

5
5
o
0
o
5
0
0
o
5
0

o
o
o
o
0
0
o
o
o
o
0

a 1L.6
Lo.B
L2.O
11 "g9.6
9.3

10.1
9.6
9.O

10.4
9 .'I
9.3

]-o.2

3.

l_.
3"
3"
3.
¿.
2.
2.
2.
2.
2.
2.
4.
3.

(,
I
att

5;0 
¡/ 8.5/( ..,,,r'

'! 
-:-/
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Table 3.1. Continued

t.-;ì 1'-"iì _ I l--:ì fr l

TIDAL
SAT'{PLE TIME STAGE

D.IE NIJMBER (EST) (HOIIRS)

WIND CLOUD
DÏR/VEL CO\/ER DEPTH TEP1P oC

(I'{PH) (%I (TEET) AIR WATER

Station E

CO2 A2 BOD NO2-N NO3-N'PO4-P
Ér (psn) (ppnt) (prnr) 

^rcr-atonL/L

000691 1
ooo710 0
ooo722 L
ooo743 I
ooo749 I
ooo940 0
ooo945 L
000967 l_

ooo973 1
ooo977 1
000993 0
ooLoo4 L
oo1011 0

1ow
high
hish
high
lor¡
hish
lort
high
lorr¡
high

lctw
high
high
high
lcn¡
high
lot'¡
hish
lotr¡
hish

l_oo
100
100

o
10

Loo
100
l_oo

2A
90
10

100
r_oo

100
100
100

o
10

100
100
100

o
100

10
t_o0
t_oo

SALINITY
(0,/00)

27.6
29.2
27.9
28"8
29.4
28.5
30 "o
28 "2
28 "3
29 -6
30.1
29.8
29.8

28.8
27.O
30.6
29.6
29.4
29.2
30 .1
28.5
28.7
29.6
30.2
29.7
29.8

1"O7
o.39
o.39
0.4L
0.54
o "46
0 "410.30
0"56
0.33
0.30
o.2l
o.29

2.86
r..L4
0.20
o .31
0 .18
o.29
o.41.
o.90
o.45
o .33
o .33
o.26
o.2!

37"1
32"1
54.3
42"\
33.6
42 "8rL5 

"7
23 "637.9
27.ltr
9.3
6.1

33 .6

30.0
28.6
28 "6
32 "931.4
36"4
42.9
2L.4
35 .7

'7 .r
L4.3
34 .3
50.o

16;3
.t1

,q, ^fr

13;0
1L,$
3.3 "S
L ¿ ";-l
3,I "2Ë. çl

6"5
15 "E8.1
LL.2

L6;1
14 ;1
8"5
4.9

14.0
9.5
7'.8

23.9
L1.6
5.9

14.2
6.5
5.2

4/2
4/Lo
4/L7
4/25
s/2
s/ro
s/L5
5/2s
5/30
6/4
6/12
6/18
6/26

4/2
4/Lo
4/t7
4/2s
5/2
5/to
5/rs
s/2s
s/30
6/4
6/L2
6/LB
6/26

+1hish
hish
high

Li_o
920
100
050
23s
930
ooo
330
315
100
830
l_55
635

+2
+4

+2\
14
+3,

o
o
o
o
o
0
0
o
o
0

s/s
sw/s

o

7,O
6.0

15.O
L5.o
1_3.0
L7.o
l_4"5
13.0
28.O
19.0
26.O
17.0
19.5

+5
7
4

Lo
L2
L2
t3

9
L4
15
L3
T7
L7

I
t2
L4
L2
L2
L5
LB
T4
15
t7
2T

s
S
s
s
s
e,

Lì

s
Ç

s
s
S
Ð

s
c
s
Þ
s
S
s
s
s
s
S
S
s

o

,5
"o.o

q

"0
.O
.5
.5
.O
.O
.O
.o

19.O

Station F- 6:5 8.5
4.5

L6 "5L6.O
L2.O
l-4.o
13 .5
L3.o
19.O
19.O
28.5
16.5
l_8.5

5.5

64
33
44
o2
20
72
nô
ilA

91
02
22
o3
83
63

10
11
L2
I
I
I
I
I
I

10
I
I

5"O
5"O
5.O

10.o
10.o
Lo.o
10.o
10.0
10.o
lc.o
10.o
Lo.o
Lo -o

8"5
8"5
8.5
8"5
8.5
8.5
8,5
8"5
8"5
8"5
8.5
8.5
8.5 I

9
9
4
o
9
1
9
1
0
9
9
9
9

e

o

a

a

o

.3
aa3

.O

"8
,tl

"6
"J
.6

ã

"o
.1
.4
.7

+5

ooo693
ooo71L
aooT 23
ooo744
o00750
000941
000949
ooo968
aoo9'74
o00978
000989
o0l-oos
oo101 2

tzLO
0920
11 50
\t20
1250
1000
1050
1 350
1 335
r_ 115
o835
L205
o650

o
sE/L

high
high
hish

+2
+5
+L
+
+2
-14

+1
+3

\
,
,

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

8.5 5
8.5 l-O
8.5 5
8.5 l-O
8.5 10
8.5 5
8.5 10
8.5 L0
8.5 10
8.5 5
8.5 10
8.5 5
8.5 10

.5 7.8

.7 6.6

.1 5.2

.5 4.2
"6 2.4
.0 1.9
.2 3.3
.5 2.4
.5 10.4
.6 2.r
.8 3.O
.'l 3.7
.o 2.9

o
o
o
o
o
0
o
o

sw/s

.5

.O

.o

.o

.0

.5

.5

.O

.o

.o

.O

1
l_

1

1
1+4,\

+4

+5\ sw/5
o

v u ,b î.-u'
(,
a

È
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Table 3.1. Continued

TE
SAI{PLE
ÀI1]I{BER

TIDÀL
STAGE

lHouRs)

WIND
DrR/VEL

(I{PH)

CLOUD
co\mR

(%)
DNPTÏT
(FEET)

TE[4P OC

ÀIR T{A,TER
SALINITY

(o,/oo)
co2

ÞII (pun)
TIME
( EST

o2
lnun)

BOD
(oun)DÀ

Station 5
4/e
4/23
5/e
5/23
6/LL
6/2e

4/2
4/3
4/L7
4/L7
s/3
5/3
5/L4
5/Ls
6/1.L
6/L2
6/25
6/26

4ls
4/18
5/7
5/21
6/75
6/2e

Lo15
o915
o820
o815
o830
1000

1100
t2t5
7245
7215
1000
071_5

1æ
1ow
hiqh
high
high
high

+\ o
l_o

o
20

t40
50

i.oo
100
100
100
100

50
o

100
70

o
l_00
100

80
90
20

4.5
16.5
Lo.o
15.5
22 "O23 -O

.O

.o

.5

.5
L2;O '
19.5
14.O
L1 .5

29.5
18.O
20.o

5.O
1g.o
9,5

16 -O
13.O
20.5

3.5
8"O

10.0
8.5

14.0
18.0

6.O
8.O

L2.O
10.5
15.O
18.5

8.5
8"5
8.5
8.5
8.5
8.5

g.
8.
8.
8.
8.
8.
8.
8.

8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5
g.o

10.o
Lo.o
10.o
10.o
10.o
10.0

5.O
5.O

10.0
5.O

10.o
10.o
Lo.o
10.o

5.O
10.0

L2"4
12.4
10.0
10 "59"0
- 9"8

11.O
LO.7
L2.L

-, 9.6

9.O
9.8
o1
8.9
g.o
6.9

4"0
4.9
2"8
3.6
6"2
6"2

3.2
2.7
3.4

2.'I

2.4
2.5
2.6
1"6
L.9
2.O

oo0707
ooo736
ooo933
ooo9ø
ooo984
oo1017

ooo689
ooo694
ooo716
oooTl-9
ooo927
ooo921
ooo944
ooo947
ooo982
ooo986
001006
001014

ooo701
oooT 25
ooo929
ooo955
ooo995
oo1020

0950
1000
0920
t 305
o825
lr¿s
o830
o845
1000
0920
0730
o805

high
1c¡
lot¡
hiqh
low
high

-l-cnrlow
high
high
high
hish

30.0
31 .5
28"5
30.5
28.O
27 .A

28.5
29.O
30.0
30.o

-- 28.5-
28.O
30.o
29.5
29.O
27.O
27 .5
2-l .o.

28.O
31 .5
29.O
28.5
29.5
27 .O

0
sw/

s
s
Þ
s
s
s

s
s
s
s
s
s
s_
s
s
S
S
s

s
s
s
s
S
s

1_OO

20
o
o
o

s/s

-t4}.
+sL
+\
+1

Station 11

+5
14lj
+2
+3
+
+5,
+5
+2
+L,
+L\
+2

o
o

s/s
s/5

o
o
o
o
o
o
o
0

7
6

19
t7

5
5
5
5
5
5
5
5

6"5
7.5
9.5
9.5

L2.O
L3.o

OR
Lo .5
16.0
1g.o
17 .5
19.0

\
\

30.o

StaLion 12
lcn¡ +5
high + \
lc*s +4
lor¿ +4,
1o¡r +5,
Iotr¡ +5

0
o

s/5
w/to
s/s

Lo.o
5.O

10.o
10.o

5.O
5.'0

Lo.9
9.3
9.4

LO.'7
9.4
9.2

3.4
o.5
2.3
3.6
5.1
3.2

(¡)
a

ul

:l:] l*l

80
60
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Table 3.L. Continued

i:J ï*l ::i ^'ll r**l

SAI{PLE TIME
TÏDAL
SM,GE

WTND
DrR/VEL

CLOUD
CO\ZER DEPTH TEMP OC SALINITY co o2

o

23 .5
26.O
30 .5
28. O

27 .5
30.0
29.5
27.O
25.5

29.O
30.o
29.5
28.5
28.O
26.5

29.5
26.5
24.5
30.o
2g.o
29.O
27 .O
29.5
27.O
2',7 .5
27 .O
26.O

BOD

Station 13
4/2
4/3
4/17
s/3
5/3
s/L4
s/7s
6/25
6/26

4/5
4/r8
5/7
s/2r
6/L5
6/28

4/2
4/3
4/L7
4/L7
5/3
s/3
5/14
5/L5
6/11,
6/L2
6/25
6/26

1150
7230
TT25
to25
r245
Lo25
1030
0900
LO25

high
high
high
low
high
high
hish
high
high

lory
high
lou¡
1o¡r
lcm¡
Iot¡¡

+1L
+1L
+\
+s*
+1L
+1
+|
+3
+4

+st

1_OO

100
100

60
30r10

l_00
100
l-00

90
70
70

Loo
40
70

100
100
100
Loo

60
40
20

100
80

0
100
l_00

7.5
4.5

1g.o
15.5
19.5
1g.o
14.5
16.5
19.5

8.O
8.O
8.5

13.O
14 .5
10.0
9.5

19.5
20.o

8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5

5.O
5.0
5.0

L0.0
10.o
10.0
10.o
10.o
5.0

ooo692
ooo696
ooo71B
ooo922
ooo751
ooo942
ooo948
ool_oo8
oot 016

ooo702
ooo724
ooo928
o00954
ooo994
oo1021

o00690
ooo695
ooo717
oooT 20
ooo926
ooo920
oo0943
00094 6
000981_
ooo9B7
oo1007
oo10L5

8.
8.
8.

Þ
s
S
s
s
s
s
s
s

S
s
S
s
s
S

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

o
o
o
o
o
o
o
o
o

L
1

2
2
7
7

L
5
9
7

2
2
2
2
6
6

5 4.
7 4.
L 4.o 1"

9
o
3
9

Station L4
8. 5 5.0

5 10.o
5 10.o
5 10.0
5 10.o
5 5.0

8.
8.

8.5 5.0
8.5 5 .O
8.5 5 .O
8.5 5.o
8.5 Lo .o
8.5 10.o
8.5 l_O.O
8.5 1.0.o
8.5
8.5
8.5 l_o.0
8.5 5.0

9.5 3.
10.o 2"
8.1 2.
8.4 3.

10.9 3
12.O 4
9.L 3
9.3 2
7.A 4
8.7 2

L1.o
10 .7
10 .8

1140
1140
LL50
tI25
o900
o630

E/20
w/5

sE/s
s/5
w/Lo
s/s

0
0

w/5
sw/70

o
o

sw/15
o
o
o
0
0

5.O
19.5
10 .5
L3.o
13.O
20.o

'l .5
5.O

l_3.o
14 .5
15 .5
19.5
15.O
15 .5
25.O
25.5
16.5
i_g.o

6.5
9.O

13.O
L2.O
15.O
Lg.5

7.O
'l .o

10.5
9.O

12.5
12.O
L2.O
10 .5
17 .5
16.5
17.0
18.5

+3
+3
+4
+4

\
\

Station 15
l_04 5
1 L35
1,O25
L415
0930
L275
o940
o940
o830
o840
o820
o950

+\
+\

high
high 3.8

3.9
3.9low +5L

high +3
1o¡¡ +4\

+1
+\

9.5 2.7

+1
+\
+24
+3

high
hiqh
high
hiqh
high
hish
high

9.1
LO.2
8.6
8.6
8.3
8.2

2.3
2.7
2.9
3.9
1.8
1.9 (t

oì
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Table 3.1. Continued

|':':t lî*-l .-.,,_._l îl:"l f-' ì

TIME
(EST)

TIDAL
STAGE

(HouRs)

NTND
DIR/VEL

(MPH)

CLOUD
CO\ZER

(%)
DEPTTT
(FEET)

G/.

SALINITY
(o/oo)

coz
(ppm)

TEl"fP c
AIR I{ATER

'I

02 BOD
(ppm) (ppn¡)

oSAI\'.PLE
DATE NUMBER pH

Station 16
4/e
4/23
5/8
s/23
6/LL
6/28

4/e
4/23
5/8

4/t8
s/7
5/2L
6/15
6/28

o00708
ooo739
o00934
000965
ooo985
oo1018

ooo709
ooo738
ooo935

L250
1 200
1035
l_100
Lo30
L2tO

1430
1315
1300

sE/5
svr/20

o
o

s/5
s/s

3.O
17.0
L4.o
19.o
27.O
24.O

3.O
t7.o
l_o.o

18.O
9.O

L4.o
L5 .5
2L.O

5.O
9.O

L3.0
72.O
L7.5
2Q.O

4.o
9.O

10.0

8.5
10.o
9.5

14.5
i.9 .5

30.0
30 .5
29.O
28.O
29.5
27.O

30.o
30.o
29.5

30.o
29.5
28.5
28.O
27 .5

10.o
5.0

Lo.o
10.o
10.o

5.O

1o¡ +3
1o¡¡ +3
lc¡r +1
lqr +2
hish +21
high +3

1ør¡ +5 NF,/!O
lø +4
lcnr¡ +3\ SE/IO

s
s
s

Station 19

9.5 10 "o8.5 LO.O
8.5 10 .0

lL .3 3.
L2.3 4.
9.3 2"
8.9 2.
8.6 4.
9.7 6.

14.4 5.?
12.a 4.7
10.4 3.9

20
50
20
40
70
30

60

90

5
9
L
1
3
3

s
s
s
s

s

8.5
8.5
8.5
8.5
8.5
8.5

Station 17

oooT 26
o00931
ooo956
000996
ooLot.9

]-240
1325
L245
1045
o800

high +1
1o¡ +5
lors +5
high
high

E/Lo
o

s/s
NvlO

o

50
0

100
60
80

5
10
10
10

5

8.5
8.5
8.5
8.5
8.5

Þ
S
s
S
c

.0 12.O.o Lo.o

.o

.o 9.2

.o 9.9

3.3
2.2

5.4
3.6

/7,î ?f,o *.6 7,7 ,/Ò'o 3,v

(,
a

-J
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Table 3.2. Copper concentrations (ppm) in soft shetl clams(*F afenaEia), lobsterË- (Homarus amerlcanus),
and warer f rom salem ttaruolfffii r= Junãr t g? 3 .

Soft shetl
on c

4
1
7
9
3

3

a

a

'l

4

I
0

A
B
c
c
c

A
B
c
c

20
2T

6/zs

r-l
Irt

iiJ

l:!ii
iJ

fF!
.DrJ

ru
;.F
E;I

n
-J

:!

',ã

r!
'i

t
.J

4/4

6/26

A
B
c

11
13

5/2

5/4 1L
13

s/2e 1l_
13

5/30

surface
- mldwater
- bottom

- midwater
- bottom

surface
- midwater
- bottom

4
2
3
3
3

3

4

5
5

a

26.9
L7 .6
29.1

33.1

44.9
25.7
20.0

Wa

0.002
0.001
0.006

0.001-
0.001
0.002

0.004
0.004
0.003

3.1
3.9

a

a

3
3

I
1
9
5
1
6

5

1

6
0

5

3
4

A
B
c
c
c

11
13

I
9
6

2L
L4
34

25

I
3

3.3

4.0

26.9
38.0
19.1

a

4.5
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4.1

4 .O BIOLOGICAL TN\MSTTGATTONS

4-r Pr Produc tion
chlorophyrl revels i-ncreased during the quarter (ra¡te 4.1) .

Respective ranges h¡ere:

i¡
rl
r.J

rì
rlt¡

Chlorophylt A
B
c

Carotenoids

2.06 - 9.74 mq,/m3
o .25 2.84 mã7m3
o.9o -10.50 mã7m3
0.89 - 7.7O nÇ/n3

t':
,j
¡.;. i

n
i,?
t.¡

Ëîr.f
LJ

a¡

'in

n

&lf

:

ll

i

Figure 4.1 disprays bi-weekry ctrlorophyrr A levers at statione
Àn 4a

4.2 B ioassays

ffiermal bioassays increased durtng the quarter deeplte
difficulty in correcting large numbers of serected flnfish.
Ðetermined by availabilityr êssê$s are unden.¡ay utillzing
winter flounder, pseudopleuronecteg Anericanus, mummichogs,

Fundulus heteroclitr¡s; Atlantic silverside, Menldia menidia;
threespine stickleback, teros us aculeatus and fourspineGas

stickleback, Apeltes quadracus. Experiment procedures are
outlined in the Àppendlx.

Preriminary data suggests that juvenire winter frounder
and threespine stickrebacks can tolerate water temperatures
of 26 28oc,' fourspine sticklebacks wilr survive in waters of
28 - 29oc; and mummichogs succumb in waters from 34 36oc.
Data is inconcrusive at this tlme for toLetrances by .A,trantic
silversides- upon completion of arl bioas'eys a comprete
synopsis wiII be prepared.
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Tabl.e 4 .1 . Chlorophyll counte (mg,/m3) in SalemHarbor, Àprll - dfunê, 19,73.

Þ on or 11 b c ar ids

3.24
2.93
2.31
3.73

27
70
90

.27

.94

.59

.80

.53

.03

.77

1.79
2.Og
2.gg
r_ .31

A
B
c
D

A
B
c
D

A
B
c
D

A
B
c
D

A
B
c
D

A
B

D

Iit
tt
u.¿

rl
t^t

r!
rf
LS

ru
ri

rÌ
lÉb¡

Ã
,i

''|
!

-i

4/4

4/Le

5/17

5/30

6/L2

6/zø

7 .29
8.94
7 .89
7 .50

6.42
6.43
2.32
2.06

5.79
4.03
7 .39
4.66

.44

.72

3.gg
2.gg
4.95
4.64

0 .53
0 .39
0.43

0.79
0 .90
0 .55
0.25

0.97
1.41
I .59
o.g2

I .33
1.43
1 .41
L.42

L.62 3.66
3.31
4.gg
2.97

4.40
3.Lg
0 .93
1 .20

20
82
20

97
35

:

3
1
3
3

3
2
4
3

89

.77

2
2
0
0

2
1_

2
2

2
2
5
2

55

67

15

a

a

.65

.70 --

4
6
5
3

8.37
9.49
8.56
9.74

2.84
1 .66
1 .19
t.'74

2;84
4.32
4 .95
5 .54

0 .55
L.27
o.3g
L.g2

L
0
3
0

.90

.90

.56

74
70
99

.29 4
7
4
71 08
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4.3 Finfish

Finfish colrections from sarem Harbor tot,ared 4,409
individuals (Table 4.2) and were domlnated by winter flounder
(,6lj/"'). of 2,905 flounder sampred 79.g% were captured with
the 49-ft trawr i LL.4% by girr nets ¡ s.3%with the 120_ft
haur seine; and 4.o% at the 3o-ft trawl stations (rabres 4.3
4 -6) - Atrantic sirverside dominated fÍnfish catches at the
50-ft haul seine stations (rabte 4.7). Forty_eight pollock,
PoIl us virens, hrere corlected during one S-minute tov¡ with
the 30-ft midwater trawl (fa¡te 4.g) 

"

Figure 4.2 disprays length frequdncy histograms for the
most abundant finfish species sampred: winter flounder;
Atrantic cod, Gadus morhua; Atrantlc elrverslde,. and polrock.
species d.iversity was greatest lylth the 3o-ft, trawl and gill
nets (rable 4.9) .

Winter floundei; yellowtail fLor¡nder, Li-mand.a @uqineg;
and Atlantic cod dominated finfish catches outside Salem Harbor
(Table 4.10). A conger eel, Conser oceanicUs, collected this
quarter brings our finfish checklist to sr species"
4 4 Entraanmen and tra t

Random monitoring of intake waters was performed for 66

hours. Tt¡reespine sticklebacks (19) , ared Juvenile winter
frounder (9) hrere most susceptible to ímpingement upon unlt
travel screens (rable 4.L1) .

of 47 f infish sarnpled (L2 epeclee) , 57% were ccllected
from unit 3 and 43?/. were taken from uni. 4 waeh water.
Mortality totaled 4A%, remaining greatt"rí;,t .1.i, ï.rr:.it 4; g5 and ,7%,

respectively.
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Tab1e 4.2. Rank of finflsh collected in SalemHarbor, Aprll - ,June, 19?3.

Species

of
50-ft 120-ft 30-ft water 49 ci11Seine -fr

awlSei-ne TrawI Trawl Tr etN ls
1.
2.
3.
4.
5.
6.
7.
g.
g.

10.
11.
12.
13.
14.
15.
L6.
L'l .
19.
Lg.

winter flounder
Atlantic cod
Atlantic silversi-de
pollock
fourspine stickleback
Atlantic herring
mummichog
skate*
threespine stj.ckleback
Atlantic tomcod
yellovrtail flounder
windowpane
Atlantic menhaden
northern pipefish
ocean pout
rainbow smelt
Atlantic mackerel
American ee1
ninespine stickleback
striped bass
white hake
Urophvc l_s sp.

Ilifishstriped ki
alewlfe
grubby
sea raven
longhorn sculpin
conger eel
cunner

Total

s4

L4
1

L7

153

96

3

103

18
1

110
L4

1
2

11s

72
70

25

2
L

t4
6

331
L28

99

L24

7

5

L
34

I 2,303
l_ 80

48 1

100

70
45

25

2,905
223
151
150
t32
t25
720
107

93
76
70
46
34
30
25
24
2I
T4
13
13

9
7
5
4
4
4
2
1
l_

:l
I

ii
ãIt
tË

tl
i.ì
r.t

n.t
t'd

3.t
tsù¡

t!.(
a.ç

I:i
-l

12

11

1

3

6

6

L

5
1

1 L4
20

l_

20.
2t.
22.
23.

24.
25.

2

I
5

I
4

1

13

2

2
1
1

2
1

91 396 451 61 2,628 7g2 4,40g
tj xNot separated by species

Ji:- t'
./ ::- ,.1



4.6

Tab1e 4.3.

Set TotaI

Dominant finfish specj.es collected in SalemHarbor with the 4g-ft trawl, Àprii :;ii" , Ig73.
winter flounder

( Pseudopleuronectes americanus)
Atlantic cod
(cadus morhua)

Size
Range Mean Total

Slze
Range

I
2
7
7
3

T4
25

2
L2

L
2
1
2
l_

I
2
1
2
L

il

LJ

tì
it
,tilrl
rl1l

ri

it
J-

Íl,l
I

-t.t
É-J

n
L¡

R:l
i.!

F.
i'{
sd

i

t{

5A

ft'. 1.
¡

¡¡J

*,1
'¡
:J

Ilec Mean

a/g

4/23

5/8
s/23

6/rL

6/28

148
172
375
414
324
159
156
224
237

94

Station 16
1es-A-BA-1Iï-
r_ r.5-524 301
1_80-4 64 3os
170-924 315
200-424 309170-464 275190-s14 285L72-462 265L47-482 263140-389 264

300-769
520-529
405-734
430-674
420-434
330-685
300-589
427 -477
302-407

488
s24
493
5L2
427
442
4I2
452
356

:

'l
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Dominant finfish species collected in Salem
Harbor with giIl nets, April - June, 1-973.

LJ :'t ì --.ì IJ"-I

Tab1e 4.4.

winter flounder
( Pseudopleuronectes americanus)

Co1

Atlantic cod
(çadus morhua)

Size
Range

(mm)

Atlantic herringr
(clupea harensus harenqus)

lfean
(mm)Date

4/tB
5/30
6/28

Total
ColLected

7
232
43

5
44

Size
Range

(n¡rn)

125-344
l_30-314
770-344

105-289
L70-374

Total
Collected

78

46

Size
"Range

(nun)
Mean
(mm)

251
222
235

Total

Station 20

26 300-414 355

Station 2I

Mean
(nnn)

386
367

/t
/3

4
5

I
o

183
245

31
71.

20s-354 286

24A-349 302230-735
300-469

A
a
*J
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Table 4.5- Dominant finfish species corlected in sarem Harborwirh rhe 120_fr se-lne, tprii-_i"i"l"rõiäl

r""""u""iåil3;"lt3i"3fiLr"""""r F,.,,a.,rÏïîåill3.rit,,"l
Size

Range
(mm)

4.9

Mean
Set Total

Size
Range

(mm)
Mean TotaIDa No CoII ( Col (nun)

4/3
4/L7
5/3
5/t4

1
2
L

L
2
i.
2
i.
2

4

2
1

0
3
2
7
3
6

1

2
3

5
15

Station L12ro-îTt-17
70

140
L42

70
r22
96
56

2
L
2

55-84

50-8e

50-94

47 -67
50-1 14

55-89

62-82
67 -L22

69
70
69

78

-l
.t
;J
r.¿

FIrfr$
¡.¿

F¡I
1$

*t

f!.t

a,¡

í:¡.¡
h¡

at't:

r'3

i
I-J

l_

L
esjzrg
7 5-254
57 -82

LO7 -I47
7 5-LL4
32-LO7

6/L\

6/25

4/3

s/s

5/t4
5/25

4/3

4/17

5/3

5/14

6/tr
6/zs

I
2
6
6
6
I
5

9
4
4
2
0
1

5
3
I
1
1

2

L

l_

2
t
2
L
1
2

l_

2
1_

2
1
2
1
2
1
2
L
2

Sfation 1360]2)ç-13¡
90-1t4 LOz
65-129 93
75-94 88
70-184 99
32-L27 48
32-42 36

9
49

58
87

62
75

75
95

52

Station 15
Bo-ÐA-16õ-
80-304 19L
50-89 7I165-2i.0 189
85-t24 Lo8

I82
I
:

.J

80-109
105-235

7 5-1 59

100
150
1l_ I
L47
L!7

1

9

67

62-Lo2 80
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Table 4 .6. Dominant finfish species corlected in sarem Harborwith the 30-ft trawl, Àpril _ ¡une,-igiã.

wlnter flounder
Pseudopleuronectes ameri canus)

Set Total
Size

Range

fourspine stickleback
(Apeltes quadracus)

Size
RangeMean Total

No Co

27
209
142
L47
2L7
170
2L2
140

42-47
45-59

30-64
35-64
40-59

42-57
30-59
35-64

llean

47
47
46
50

47
46
4't
50
62

47
46
50

s on

1
L
3
4

I
6

49
3
L

1
5
6
4
5
6
1
7

1

1

2
1
2
2
l_

2
L
2

1
L
2
L
2
1
2
i_

2

n
;lkt

-tl
ir
L¡

F'rt
.-5
_E

rl
lrl
lEl

t,.ç

¡.8

ÎF:t

å!

J

4/5
5/7

s/2t
6/L5

6/28

4 /r8
5/t
5/2L

6/t5

6/za

80-379
85-224
90-274
97 -327

LO7 -342
golze+

S tlon L4

5
11

L
32

4
4
4
3

252
182
272
242
777
288
224
!22

9
9

28

t 00-304
85-399

8s-349
7L2-235
272-352
r.90-299
1 10-234

s/7 2
Station 19

92

i
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Table 4.7 .

Da llected ( nrn)

Dominant finfish specfes collected Ín SalemHarbor with the 50-ft seine, Àpri]. _ June, 1973.

Atlantic sllversi.de
(Menidia menidla)

Set
No.

TotaI
Sfze

Range
Co

Mean
(mm)

4/1.7
6/26

4/2
4/L7
s/3
6/26

4/17

L5-24
L5-24

92
2t
2L

94
97

108
22

2
1
2

Stati on 11

Station 13
2
2

16
1

Stati on 15
15

90-99
85-1 10
90-1 29

1
13

4

2
1
2
1

1 80-119 LO2

L-'

'1J
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Table 4.8. Dominant flnfish species corrected in sarem Harborwith the 30-ft mldwater trawl, Aprl1 _ June, 19?3.

poLLock
(Potlachius virens)

Date
Set
No-

TotaL
Size

Range
(mm)

Mean
(mm)Collec ted

s/7 2

Stati on 14

48 185-234 2]-L

t
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Figure 4.2. Length frequcncy _hl.rtogre¡mÆ for domi,nant f 1nf l.chspecíes collcetcd ln Sa¡e$q Herbor, te;lt _ \TunÇ, Lg73.
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Table 4.9. Diversiflcatl0n tndex of flnflsh specles by methodof capture, Salem t¡arUór, ipril _ June, l9?3.

te Se ].ne
50-fr 120_fr 30-ft Midr,sater 4g-fr cillILne Tr I Tr I

1

7

7

6

7

4

4

4

9

23

2

4

5
5

5
5

u
rì
ii

il

fi

tr

FT

#

n
.l
n

þ

-.t

T.?

I
'J

5

10
3

3

r.1

i!
t
i

bJ

i
i

Ii.i



I
I
t
I
t
ì
;

i
ì
T

i

il

il
n
il

,q

n

il

ü

$

ËN

I
î!
"!J

i:lt
J

4 .14

Table 4.10. Rank of flnflsh correctcd out,erde salcm Harborwtth the {g-ft tranlr Àprtl _ ¡une,-fõig.

s es

t'
:

a

a

1
2
3
4

5
6
7

I

I

a

a

winter flounder
yellonrtail flounder
Atl-antic cod
ocean pout
windourpane
ralnbow smelt
J.onghorn sculpln
sea raven
poIJ.ock
Americar¡ plalce
white hake
goosefish

Total

3,332
27L
2s3
84
84
I
5
3
3
1
1
1

3,946

a

.:
tt-

I
I
I

.t

r'1

J

¡

J
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TOTALS*

(1)

(1)

Table 4.77. Finfish species colrected in the unit 3 and 4sluiceways, Salem Harbor, April _ .fune, 1923.

4 4 4 64 o4 4 4 4
o900 1500 ltoo L100 09 oo 13 1300

1500l_00 1600 1 o 1300 1 o 900 1

L+4\ H+2\ H L+5 L+SL H+3 L+4 H+3 H+3L L+3 L+Z\

Unit 3

1
o080 900

Loo

4
o
1

1
o5(Esr)

Tidal
Stage

_ (Hrs)

900
1
1

sPe

Atlantic si-lverside
Atlantic tqncod
rainbow sn¡elt
sea raven
threespine stickleback
winter fl<¡under

ale¡¡if e

11 2
1
2
1
I
3

1
t

1
1
1 L5

1

1

L1

Uni-t 4

1 (1)

È
I
P
lJr
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(EST)

TidaI
Stage

Table 4.11. Continued

5 1 65 1 74 9
0600 0700 1400 0600 0 o 0800 0800 1 oa7 1000

1200
oo0700 09 1600 0800 1000 1000 100o 1200 1600

L+3L L{4L L{4 H+2* H+t H L+5 L+3L H H+l H+5es

Atlantic silverside
nortlrern pipefish
threespine stickleback
white hake
winter flour¡der

s *

Unit 4
1

1 L
1
1
L
2

1

(1)

)
)

¡_

2

L
1
2

(
(
(

A
a

F
Oì
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Tab1e 4.11. Continued

6
0
o

oo

. ¡ 1,! .- Ë- -.¡!¡:.\rrrk.Mr.ì'uñúã

i'.:J :aj _-__,j :î--ì i:*- t

(EST)

Tida]-
Stage

700 0
700 0
900 1

o
100

oo
2300 o50

o
o

Hish

1
1 3

oo 1300
oo 1.500

1500 1700 1900
1700 1900 2loo

2300 0100
0100 0300

Low High
Species

Unit 4Atlantic cod
cunner
lumpfish
northern pipefish
white hake
winter flounder

*Number of dead finfish shown in parenthesis.

unit 3 was shut do¡¡'n for annual maintenance from 5 May - 1 June.

Lor.t

1

11
1
3

4

1

1

TOTALS*

L (1)
2 (21
1(1)
4 (3)
1(1)
4 (3)

À
a

F\¡
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4.5 LobsÈer Taoqinq

L973 tagging commenced Àpril 13. To date, 344 Lobsters
have been released in SaLem Harbor (Lg72 _ L44, Ig73 ZOO)
and 533 riberated at Boù¡ditch Ledge Ín sarem sound (rg72 - go2,

'973 
231) - of, 446 s'b-regar sfzed robsters tagged and

rereased ln 1972, 13g (3L%') v¡ere recaptured prior to r. g73 
itagging operatlons. 2t tags (5%) have been returned from the

431 lobsters liberated in l9Z3 (Figures 4.3 _ 4.6) . A total .of
6 molted lobsters have been recovered. Gror¡th of the morted
Iobsters ranged from g.g to 11.9 mm, and averaged 10.7 mm.

ett
i

J
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ocations of 7972 tagged lobsters, HomarusFig'ure 4 .3. Recapture
americanus

1
,

IAXCxttlEnliberated in Sa1em Harbor.
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Figure 4.4. Recapture l_ocatj.ons of 7973 tagged IIiberated in Sa1em Harbo
obsters, HomarusamerÍcanus r^xcFÊtÎ€tr through .June, 1973.
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Figure 4.5. Recapture
ameri-canus

Iocations of 1972 tagged lobsters,
, liberated in Salem Sound.
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Figure 4.6. Recapture locations of L9Z3 tagged lobsters, Homarusamericanus, ri-berated in salem-sound throntú ñffî'szs.
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5.1

5.0 SUMMARY

Project staff was lncreased to nine. prerimlnary current
data for salem Harbor was compiled. A contÍnuous recording
thermograph is mai.ntained in compJ.lance with EpA discharge
permit requi,rements.

Except for a 1.3oc increase in average surface water
temperatures over the Spring of Lg72, water quality through-
out Salem Harbor is unchanged. Íl¡j.s increase, hoh¡ever, does
not appear to have an adverse affect upon the marine resources
of the Harbor. Laboratory personneL received instruction on
14c 'and ATp analyses.

LaboraLory thermar bioassays were lntensifled, and

preriminary tolerance revels tdentlfled. lvlnter flounder
continues to dominate fierd correctlons. Flnfleh implngement
upon units 3 and.4 -_traver screens averaged ress than one/rour.

Bi-weekly ichthyoplankton sampring was resumed. Benthic
sampling was initiated in the vicinÍty of the proposed

unit 5 discharge. Lg73 robster taggÍng commenced with the
Iiberation of 431 sub-Iegal sized lobsters.
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SAMPTJING PROCEDURES

CHIJORINITY

FieLd aLvsis: Hach Cl¡emicaL Company test kit,
ModeL lT-N.

Samples collected from May 15 - December L, Lg72
were analyzed wlth a Hach test k1t, Mode1 CA_L0.Prlor to May 15 a Kontes mlnf-pH meter wag èmpJ.oyed.

CARBON DTOXTDE

Field lvsls:

6.2

Hach ChemlcaL Company test klt,
Model qA-10.

Titration by Winkler method foLloring

?

t

Ë'

:.

FleLd Collectlon: 300 mlr/sarnple of sean^¡ater,

Laboratorv Anarvsls: l"lodtfled Knudeen method, fromStrickl-and and pareon (1969) .

SALINTT:T

Figr9 AnalvÊis: -Dlrect reading from a G.M. hydrometer,calibrated from 0 - 45 O/OO.

¡TYDROGEN TON

DTSSOL\UED O)CYGEN

F_'ield collection: 300 m/sample of seawater fixed withI mr manganous surfate reagent and L ml arkarine lodidereagent.

Laborato¡r¡ Analvsis: Titration by Winkler method.

BTOLOGICAL O)ffGEN DEMAND

Field Collection: 300 mlrlsample of sean{ater.

laÞoraton¡ Analvsis
7-day incubation.-
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6-3
COPPER

NTTRATE

¡'aê

NÏTRTTE

ÏNORGAI{IC PHOSPHATES

FÍeId Collection:

Col-le on 3OO d.r/sampLe of seawater.

Fie co Ilectfon:
htater - I llter,/BampL€ coll,ectcd tn a nalgene bottle.
Soft shell clam - 6,/sampler ðppfo1lmately 2,, in length.
Lobster - i./sampte, approximately 3,, in carapace length.
LaÞoEatorv A+alysis: utirÍzhng a modÍfied strickrand
and. Parsons (lg6Blmethod, the-soft portions of "i*"and 6 grams of Lobster gfrls are digèsted and á""Íy"ãa.

Lab-orÊtorv Ar-rPrvEls : ultravloLet spectrophotometric
method from standard Methode (1921):

-F'Le ColIec tion: 300 mlr/sample of seawater.

An ss Modifled Grlees Dfazo reactlonrom Grless I O

300 mlr/sampJ.e of seawater.
LaÞoralory An3rvsls: coLorimetric d.etermihation ofre_q_ucecr pngsphg¡nolybdate complex from [,Íske andSubba Rorr,¡ (1925) .

BENTHIC

Field colrectlon: Benthlc algae and lnvertebrateg aresampled at sites serected at iariòus depth "óriõ'r".Quadrats are establlshed by attachtrg " L2_f,t l1ne to thesite marker and ¡winging a-cÍrcLe õr-ro_Èi iãar"e. Thef i_rst quadrat is tocãteã 2 fL from the markei, -ãnd
s'bsequenr quadrars are rocared 2 fr- ãnä-t¿iõ-åoi't.r_clocls^rise frgm the former. Ihl" procedure 1s-repeateauntil 5-L/4m2. sampres are colr.ectãa within each crrcre.sampres are srored and frozen in liastlc batã-ünt1ranal.yses.
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6.4

Fleld correction: phytoplankton ls coLrected, in a water
sampre bottre (van Dorn or NanEon). zooprankton ls col-Iected. in an 80 micron mesh nytex plankton net.
Tc'h¡s are made for 1 minute at seLêcted sltes andstraíned water volume is recorded on an 9.5 cm T.s.
fl-ot'r meter attached to a one meter ring. sampl-es aretransferred to 250 mI nal.gene bottles contafninga 5"/_o glutarardehyde sorution, and refrigerated untÍl
analyses.

CHLOROPFTYLL

rigld cgllection: surface seawater is filtered througha 316 micron mesh nytex croth into a one garlon nargeñébottle and stored in a J.lght-proof box foi transportto the 1aboratory.

Lg.boratorv Analvsis: samples are stored in a coor darkplace not exceedÍng elght hours from correction. Estimationof extractea 3|øa9 celL pigrnents is made spectrophotometricallyusing the SCOR/UNESCO method outlined by Stricklãnd andParsons (L968).

PI.,ANKTON
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Field Collection ùrpJ.icate sets are made at seLected
the folLo,rring desing:sites with gear of

50 x 4 ft seine, with L/g in mesh;

120 x I ft selne, wlth L-t/z in mesh wings and3/4 in mesh b"g;

30 x 25 ft trawl with L-I/Z in mesh wings andL in mesh cod end;

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

seines are set pararlet to shore with the aid of a sklffand drawn to the shore by lines of approxlmately T5 ft.Trawl cruises are along ã tixed courËè. lfhere õbstructionsoccur, cruise lines are artered. Flshing tlme is flveminutes with the 30 ft trawl and 20 minutes wlth the49-fl trawI.

r1
n.+

bJ

,i

'.:J

,' l
l
t

.l



il

[l

il
i'l
ìlIi

$

'l
-t

3
'!

.:.,
¡hl

$

il

t
,$
¡ð

|t,rri

$

i;?
-t

.i¡

6.5

GiIl nets are set at selected sites for 24 hours. All
giIl nets are constructed of monofilament and measure
100 x 10 ft. Stretched mesh size range from L-t/2 to
3-L/2 in.
Finfish collected are separated by epecles, enumerated,
and measured for total length in mlllimeters.

SPORT FISH SUR\TEY

Startinq Date: mid-April

Endinq Ðate: mid-October

Area: Salem Harbor, inside or west of a line drawn between
Fort Pickering Llght on Wj.nter Island to Naugus Head
in Marblehead; and the easterly shorellnes of Tflnter Island
and Sa1em Neck from the Fort Plckerlng Llght to, and
includlng, the publlc pler at thc north end of Salem Neck.

Procedure: Instantaneous flehermen counte are conducted
three tfmes durlng each survey day at randomly eelected
hours.

Fj.shermen intervlev,'s are condueted throughout the survey
day. Survey data is recorded on forms provided for a
minimum of J-0 percent of all shore and boat fishermen.

Child.ren who are fishing are included in the instantaneous
counts, and a separate tally noted. C'lxlldren are not
intervien¡ed when fishing in the accompanlment of an
adu1t.

Schedule: One weekday and one weekend. day is surveyed
each week. All hoJ.idays are surveyed. Selectlon of day,
and 8-hour shlft (0 - 2 or 10 6), is made at random.
Changes 1n routine are made only at tlme of schedule
selections.

FTSH EGG AND I¡AR\AE

Field Collection: Procedures employed 1n collecting and
hand.ling fish egg and larvae are ldentical to zooplankton
except for use of a L53 micron mesh nytex net.
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SLUICEhTAY T TTGAT]ONS

Fleld Co llectlon : Flnfleh, lnvertebratee and marlne
vcgetatlon are eampled 1n the lntake eLulcem¡aye to Units
3 and 4. Trape, constructed of L/2 1n r.¡elded steeL rod
and covered r^¡1th 3/16 ln stretched meeh nylon net, are
perlodlcalLy praced ln the reepectlve eJ.ulcemays for one
hour intervals. All organlsme are ldentified, enumerated
and measured. lVater temperature and salinlty is recorded
during each sampling intervaL.

LOBSTER TAGGTNG

Field Collection: Divisj.on personnel, aboard commercial
vessels, collect sub-tegal sized lobsters (S 3-1rlg in)
from Beverly and Salem Harbors. frobsters are then transferredto a Division boat or returned to our cat cove Laboratoryfor tagging with a fluorescent orange spherion tag.

Taqqinq Procedure: Tags are attached by securlng a
stalnless steel anchor (.014 dla.) tn the body muecle
beneath the abdomen with the aid of a'#20 hypodermlcneedle. Each tag le lmprinted wlth a number and the regend
"Dlv. l"lar. FlBh., Salem, Masg.'r Tagged lobgterg are then
rereaeed at serected eltee ln Bcvcrry and salem Harbore.
Sex, carapace J.engÈh (1n mf lllmcterc) , date, and releagepolnt are recorded,

Betur{r Procedure: Through a pubLlc awareneas program,
incLuding personaL letters to eommerclal lobstèrmèn kncn'¡nto flsh Bever1lr - Salem tlarbors¡ d.istrlbution of posters
and tag reporting forms; and artlcres in the rocal neb¡s
media; individuars are requested to return robster tagsto our laboratory or to a cooperating fish dearer. A1rreturns are ackno,vledged in writing, and tags are plaeed.
on a map designating the point of capture. Records are
updated on grovlth and movements of each recapture.

THERMAL BIOå,SSAY

Fie1d Collection:

6.6

Flnfish specl,ea are collected by seines
sported to the Laboratory ln aerated
ter.

and trawls ãñd tran
contalners of seawa

Labor lmen : Follol'¡lng accllmatlon to room
temperature about LSoc) , 96 hour tolerance Levels
f_or each species are determlned for abrupt and gradual
changes in water temperature. Effects aie noteã for
each 2.SoCgrad.ient over the range -1.0 Eo 32.0 oC.
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6.7

}TYDROGRAPHTC SURVEYS

Tidal dlrection and velocity are recorded with an Endeco
1L0 remote current meter. DlrecÈ readout data le collectedat varled depths eJ.ong prcscrlbcd tranaeet.a bl aeetlnr.¡
salem Harbor. Attempt.s are madc to rnonltor geaeonal=
current patterns at varied tldal etages. Data rnterpreta_tion is.performed by project personnel.

TURE MONITORTNG

rn situ monitoring is cond.ucted wlth Endeco 109 continuousrecording thermographs. Tl¡ermographs are installed atprescribed locations and depths by personnel utilizj-ng
lguBA. Temperature data j"s retrievèa at approximatery
30-day intervals and derivered to Environmèátat DevicäsCorporation for reductlon and verification.

ADENO INE TRTPHOS PHATE

Field Co llection: Follo¡,¡ing removal of zooplankton with
an 80 micron mesh net, water ls filtered through a 2.4cF/A millipore fit ter retained in a Su¡inex ZS filterhorder rocked between two Somr d.isposable syringes.After filtration the filter pad is-removed,-quiói( frozenon dry ice, and placed in a rabeled glass viár for transportto the laboratory. Arr samples remain frozen untilanalyzed. Tri-pricate sampres are collected at each
sampling si.te.

Labolatory Analysis:
the lucif eFiã-IüEEeri
by Strehler (1968).

ATP is assayed enzymatical_ly using
nose bioluminescence system outlined

14 c

I

:

Fi CoIlecti At depths determined by a portable
photometer i.00, 50 25, L2 and 0% relative l1ghtintensity) unfiltered water is lncubated for 4 hourein 300 ml BOD bottles contalnlng a solution of radloactivecarbon. Duplicate samples are collected in ll ght anddark bottles. Immediately fotlor¡,¡ lng incubation allsamples are placed in a light proof contalner for trans-port to the laboratory.
Laborato Anal st_ Following filtration of phyto-
p ton from seawater samples, the uptake of fixedradioactive carbon is determined by the liquid scintillation

,1

technique outlined by Strickland and parsons (L968).



Table 3-2. comparative water quarity data for salem
Harbor, July L9?1 - t'terch 19?3.
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Temperature
(oc)

Salinity
(o/oo)

CO.
(pÉm)

a2
(pprn)

BOÐ
(ppm)

Nitrite - N
þg-atomr/1)

Nitrate - N

çtg/ atom/ L)

Phosphate p
þg-atom,/1)

Min
MÐ(
Ave

Min
Max
Ave

Min
Max
Ave

Min
Max
Àve

Min
Marc
Ave

Min
Max
Ave

Min
MÐ<
Ave

Min
MÐ(
Ave

Min
Max
Ave

4.5
24.O
L3.1

29.3
32.9
30 .8

5.0
10 .0
7.5

31 .1
35.0
32.7

5.0
10.0
8.2

9.7
11 .3
10 .5

L.4
4 .'7
2.5

26.6
32.9
30 .0

.5

.2

.8

29.6
3L.4
29.8

4.5
22.5
LL.2

29.
32.
30.

7.6
t2.5
8.8

1,7 .4
33.0
30 .8

I
I
I

-2.O
16.0
4.4

11 .5
23.0
19.0

4.5
21.5
11 .5

0.0
16.0
4.7

I
I
Ia

9.2
t_3.1
1_O .9

I
13

9

6.4
9.7
8.1

a

I
9
I

0
0
0

0
0
3

I
II

0
0
0

1
5
3

0
5
1

I
I
I

5.0
l_0.0
5.8

5.0
10 .0
7.5

0
0
0

2
1
5

I
I
I
5
0
I

i_

5.0
10 .0
7.9

5
I
9

1
4
I

o
7
2

0
3
0

I
0
9

o
5
5

0
0
I

1
5
2

0
4
1

0
6
3

0
3
2

7
9
I

1
3
2

6.5
L29.O
38.3

2.2
59.2
l_9.8rj

:
-J

The above table supersed.es Table 3.2 of euarterly Report #6, andreflects comected nltrlte, nitrate and phosphatä .r"irr.s forJanuary - March, L973.
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Project expenditures as of June 30, j.9?3 !üere:

tal ÀIlot
Salaries

TraveI

Office & Laboratory
Supplies

Equipment

Maintenance

Overhead

Subtotal

Contracts

TOTAL

$ 96, 675.00

3,375.00

9,975.00

23,500.00

6,100.00

33,045.00

$16L,570.00

79, 280.00

$zqo " 
850 .00

Total Expended

$ 28,358.89

1, 303.65

3, 8gi- . gg

l_8,023.53

2,O95 .gg

L5 261" 18

$1Lg ,925.23

24, O00.oo

çt42,925 "23

Balance

$ 8,31_6.11

2,O71.35

4 , gg3 .01

5 ,47 6.47

4, OO4 .ô1

l7 ,7p3.92

ç42,644 .77

55, 280.00

$97 ,924 .77
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