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Íhe forl0wing is the eighth quarterly progress report ofresearch performed by personnel 0f the Division of r,farine
Fisheries operating under contract DI,'F_2_72 with the New
England power company. rncruded are data collected from
J. JuIy through 30 September 1973.

Thermal and current surveys highlighted field operations.14c and ÀTp sampring and anaryses were initiated. Lobster
harvest statistics for 196g - rg72 were compired. c:rreck_lists of algrae, vascular plants¿ êDd invertebrates wereprepared. Benthos, phytoplankton, zooplankton and ichthyo_plankton populati-ons are identified and discussed.

1. OI

I
i:j

t?t

:f
b¡J

i
.{

It'r: .."

,1
.I

i





nlJ

t
I
I

Itl
!"'l

2.1

0 s

I

2.1 lr{orphometrv

sarem Harbor contai-ns g2g.2 surface acres at MHrrI anddecreases 2L.6% to Z2g.S acres at l"fl,l{ (raOte 2.L) . hraterdepths range to 40.0 ft with a mean of .1S.g ft at MËIW(l'igure 2-J-) - Tidar ampritude is g.g ft and vorume exchangeis 50.g% (rigrure 2.2) .
In conrparison to the Beverly _ Salem Harbor complex(rigure 2-3), sarem Harbor exhibits greater tidal exchange(28'5 : 5O'g%) and is capable of more rapid dispersion ofrt¡aterborne pollutants (i-e., thermar effluent) . 

"."..r, 
_Salem Harbor totals g,OsL surface acres (MIíW) r oF approximatelyte^rfold Salem Harbor (.ïerome, et al, 1967) .

Beverly _ Sale¡n Harbor is flanked by lov,¡, gently slopingshores, except on tãe west side of Marblehead where steeprocky sl0pes rise to 70 feet above sea level. The shore atl{arblehead, salem Neck, and northeastern Beverly is predomi_nately rocky' with smal1 pocket beaches between rock head.land.s.TL¡e beaches are mostly gravel on the south shore and sandyon the north shore (Kaye, personar communication).
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Tacle 2-1 i\ìorphometric measuremenLs for Beverly and Salem Harbors'

Salem
Hâ rt)or

BeverIY - Salem*
rhôr

l.:aximunL Length (stat. m)

ii;i;;* Efféctive Lensth (stat' m)

l.-aximum i^Iidth (stat- m)

ii"ti;;" Effective I'Iidth (stat' m)

Ì:ean width (stat-' m)

I-aximum DePth (feet)
i:ean Depth (feet)
iìãã" o"ir*-t - Iliaximum Depth Relation
ii"*i*"* Depth - surface Area Relation
Total Surfàce Area (acres)
iångtt¡ of shoreline (stat' m)

Shoie Devel-opment lndex
Volume (gallons)
l.låã" tiaár AmPlitude (feet)

2'3
¿.¿

' 1'1
l- .1

. o-62
f 4o-O

15.8
o .39
0.o063

929 -2
7.3
1".69

4 ,'l'to ,913 ,e53
8'8

o .31
0.oo55

7 2A.5
6.3
1-6s

2,346,LA9,347

o.oo4
9, O51

47 -7
3.6

a7,735,598'000
9.O

8'1
7'O
3'3
2'9
1.6

64 -O
24 'Oo-38
o.003

8, O31
41- -O

3'3
62,694,346,000

8.1
i.z
3.4
3.L
1.7

73.O
29.7
o.47

1.9
2.O
o.9
0.9
0 .57

31.0
9.8

Ì-'.S.coastandGeodeticsurveyChart#240wasusedforallmorphometricmeasuremen

l,ethods for calculating morptrometric data were obtained from Welch (1948) '

*Jerome, €t al G961) .
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Figure 2.1,1 Cross-sectional profile
of Salem Harbor at mean
high water. ,
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Figure 2.2. Percent of area, and percent of volume, at
. each depth contour for Sa1em Harbor.
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2.6

2 - 2 Hvdrolocn¡

Current patterns Ì{ere monitored at 5 locations on 17 July

and 19 September (tr'igures 2.4 ar¡d 2.5) . Velocities ranging

to 1.1 knots were recorded with ar¡ Endeco L10 remote read'ing

current meter.

Surface current patterns at various tidal stages generally

conformed to an infhuc and effhur of water during low and high

tide periods, respectively. Current direction at the discharge

was generally southerly regardless of tidal stage and wind

influence. ftre influence of wind was evident on L? July.

Effh¡x of water from Salem Harbor was masked by a northerly

wind ranging from I to 10 mph during the first two hours after

high tide. ftle wind diminished to 4 mph three hours after

high and the expected tidal cugents were noted. Moderate

winds (g to 10 mph) on 19, September shifted from northeasterly

to southerly during__the tidal crycle (1o^' to high) . The

influence of a variabLe wind is difficult to isolate from

surface tidal current patterns and theoretical pred.ictions

based on present data are not possible. More vigorous

sampling of current patterns and an attempt to correlate

concomitant wind patterns are planned.

I

I
i

ì
I



T

fJ

t
f'1

il

I
"¡

at
1.. å

iT

rl

it

E

ê

'.:
8¡

Å
;s
iü

fr

m
ÉË

GEl€
¡.jnT

t/ !l
i.;.s

.!
,;

,t
:. !

i
!

...,

-jj

Fi.gure 2.4. Surface current patterns for
Salem Harbor, July 17, !973. 2.7
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2.4
F'igure 2.4. Continued
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2.9Figtrre 2.5. Surface current patterns for
Salem Harbor, September 19, L973.
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2.lo

2.3 Temperature

Àverage surface water temperature for the quarter rose

5.5oc to L8.5oc. Arthough recordings were higher than usuar
(33.4oc at station B), the overarr average approximated the
July - September 1972 mean of l-BoC.

Daily surface water temperatures are recorded at Stations
A - D (rigure 2.6). Figure 2.7 indicates minimal temperature

variation among stations A, c ar¡d D. sharp temperature

reductions occurred at all stations on 6 and 7 september

preceding the I septeniber shutdourn of unit 4. Ttre drop in
water temperature was directry rerated to sharply reduced aj_r

temperatures. Midday air temperatures prior to 5 september

generarly reached 32 .zoc (gooF), whire man¡imum midday air
temperature on 5, 6, êDd Z Septernber were 2I.1oC, Z6.1oC and

23.goe, respectivery. Early morning minimum temperatures

during the same period shorr¡ed little variation indicating a

reduction of radiant energy during the day affecting both air
and water temperatures. Reduced ÁT level¡ after g september

are indicative of decreased discharge of thermal effluent.
Equipment malfunctions resulted in ross of data at

Stations C and D from August 4 - Zg.

Bi-weekly monitoring of the plant intake basin (Z ft belo¡¡
surface) terminated on 3O September follqring fulfillment of
Environmentar Protection Agency permit requirements. Data

colrected at the -2' surface lever and at -g' MLvt, as

suggested in Progress Report No. 5, indicates simirar tempera-
ture patterns (figure 2.8). Hohrever, lorr¡er minimum values
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Figure 2.6. Loiations of r,trater quality and
finfish sarpling stations in
Salem Harbor.
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h¡ere recorded daily at the deep wate-r thermistor, l0cated in
ctrose proximity to intake water tunnels. combined. effects of
seasonal change and unit 4 shutdown is again d.emonstrated

between septernber 5 and B. rnterestingly, daily minimum and

ma>ci-mum temperatures have been greatry reduced since
september '7 " À similar phenomenon oceurred in LgTzo rn
early Septenrber, temperature rangeË l¿ere reduced as the effect
of mid.d.ay warming dj.minished.

ThermaL surveys were conducted. on JuLy J.g, Lg ayrd 2o¡
August 9 and l_7; and September 26.

For the July LB and 19 surveys, 96 stations were estab_
rished along 17 pararrer east-west transects in sarem Harbor
(figures 2.9 and 2.10). profiting was achieved with two

G.M. RS5-3 sarinometers and a l^I&T FA-190 bathythermograph.
Figures 2.Lt and z.Lz display surface i_sotherms for high and

lot* tid.e, respectively; whire Figures 2.13 and 2.14 shov¡

profile cross sections along each transect
Although sampring was performed on succeeding days, intake

water temperatures were similar (2OoC) r êrd circulating
water vorumes averaged 4 21, ooo gp[. Generat,ion was maintained
between 730 and 740 MI{. Discharge water recorded at high and

lov¡ tide was 23 and Z àC, respectively. As expected, thermal
effects penetrate further into salem Harbor at hlgh ti.de, and

push seaward at low tide. Ðuring both surveys surface tempera-
ture was red.uced to Lgoc before reaching the Marblehead shore,
approximateLy 3/4 mile from the plant discharge.
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Figure 2.1,9. hlind. occurrence i-n salem Harbor, ,January 1923.
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Figure 2.2O. ltind occurrence in Sa1em Harbor, February, 1973'
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Figure 2.24. Vtind occumence in Salem Harbor, irune, 1973.
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Fígure 2.25. Wind occurence in Salem Harbor, ,July, 1973.
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Fj-gure 2.26. !{ind occurence in Salem Harbor, August, 1973.
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Figure 2.27. ltind occurrence in Salem Harbor, September, 1973.
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3.1

3 .O CTTEMICAL TN\TESTIGATIONS

9.1 Waten Qualitv
Surface water qual.ity varied as folLws: temperature,

L2.O - 3O.Ooc; salinity, 24.O 31.5 O/OOI p!:I, 8.O - 9.0;

carbon dioxide, 5.0 - 10.0 pprnr d.issolved oxygen, 5.3

biochemical oxygen demand, L.2 6.7 ppm, nitrite-N, O.O

0.8 ¡rg-atomr/I,' nitrate-N, l-0.? 360.3 ¡rg-atomy'li and plrosphate-P,

0.0 - 42.4 ¡g-atom/L (ta¡te 3.1) .

Ttre most pronounced. change in water quality was reflected

by increased surface water temperatures. Recordings up to

3O.Ooc were noted at Station B (power pla¡¡t d.ischarge) during

August when the anrlcient temperature reached 20.Ooc. Comespond-

ing1y, salinities in Salem Harbor increased slightly during

the last few weeks of the quarter.

Nitrate values v¡ere generally 35.0 ¡rg-atom,/I; hoh¡ever,

a tenrold increasg on 7 September at Station E rag noted.

Íl¡e source of the high. nLtrate recordLng wae unhrorr¡¡ horever

a surface drain Ls Located on the statlon.
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Table 3.1. hlater quality data for Salem Harbor, .ruly - September, 1923.

IIDÀL
SAIVIPLE TI¡,Í.E STAGE

DATE NUMBER (EST)

ly-rND cl,onD
DIR/VEL COVER DEPTH TEI!iP oC CoZ 02 BoD

pH (ppm) (pun) (oun)(HOURS) (MPH) (%) (TEET) ATR
SALINTTY

(o/oo)
No2-N NO3-N Po4-P

uq-atom,/L

Station A
7/6
7 /Lo
7 /16
7 /24
8/7
B/8
8/r3
B/22
8/28
e/7
e/1.L
e/20
e/25

001031
o01032
o01052
o01059
001076
001089
o011"09
oo11L1
oo1r.34
00114 5
ooL 1 64
o0l_l_91
oo1 205

o01029
oo1033
001_053
oo1060
o01_o77
ooLoSB
o0l_107
o0L1l_2
00i.1.35
001 14 B
00L165
001_194
001 206

1020
0750
o950
1200
L2t5
1315
1 255
1605
L2L5
L 235
o840
101 5
1135

1000
o&to
1050
r_4L5
1 230
i_4 50
I2l"5
1630
I245
Lo50
o852
L L40
1150

lcrr¡
high
lonr
low
1o¡¡
low
hish
lou¡
high
lotr¡
1o¡¡
high
hish

los¡
high
lc¡t^¡
low
1ov¡
lot^¡
high
Iot^¡
high
high
lot^¡
lou¡
hish

NE/5
o

sw/5
o

sw/s
N/s

o
lrvs

o
sw/5
sE/20
E/5

NEr/5
o

sw/5
o

vr/5
0
o

w/15
sw/Io
sw/s

s/1,5
E/5

29.3
29.7
29.7
29.2
30,5

30.3
30.0
30.3
30.5
3L.2
30 .5
30 .8

29.4
29.
29.
29.
30.

30.
30.
29"
30.
31.
30.
30.

o g.o
o g.g
o 9.4
o 9.5
o 9.1

2 25.0
3 3g.g
L 47.g
219.3
2 58.5

L0.5
13.;1
11.3
9.8

L4..-l

10 .3
14.4
to.2
72.9
15.9
7.2

12.g
21.4
16.6
Lo .6
16.8
3.9
I.2

+\
+\
+4
+\
+51
+\
+2
+5
+i.

+4\
+S\
+t\

+2
+l\
+51
+2
+3L
+5
+1
+2

o
30
90

o
L00

90
50

l_oo
100

50
0

70
10

.O

.5

.5

.5

.5

.5

.O

.5

.5

.o

.5

.5

.5

6
I
2
5
4
6
1
I
6
2
5
I

30.

16
15
i.6
2L
L4
2L
L5
21.
2A
19
13
L4
L3

.0

.5

.O

.o

.o

.5

.5

.0
,5
.0
r0
.0
.5

22
23
22
24
20
27
22
18
2B
24
19
i.5
L4

s
s
s
s
5r
s
s
s
s
s
s
s
Þ

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

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

2.4
5.8
6.3
3.8
1.8

o
o

5.
5.

l_0.
10.
5.

10.
5"

o.
o.
O.
o.
o.

5.0
10.o
Lo.o
5.0

10.0
Lo.o

9.3 2.2 0.
8.0 3.2 0.
7.9 6.7 0.
5.9 2.2 0.

7 .9 2.O o.
7.7 4 "4 0.

7.8 2.6 0.

o 33.9
o 29.4
L 32.9
1 33.5
7 33.6
0 3L.1
2 29.3

10.4
5.2

12.3
8.L

16.9
l-7.0
1.6

7/6
7 /Lo
7 /16
7 /24
B/1
B/B
8/L3
e/22
8/28
e/7
e/L1"
e/20
e/2s

+14
+5
+2\
+su

o
20
90

0
Loo
100

70
100
l_o0

60
o

20
o

Station B
24 .A 22.5
24 .O L9.5
24 .O 25.A
24.5 29.5
20.5 22.O
27 .O 23.O
23 .5 22.O
19.0 30.0
20.o 25.0
18.5 26;0
19.0 1g.o
19.0 23.0
13.5 20,O

8.5 5 .O
8.5 5 .O

8.5 5.O
8.5 5 .O
8.5 LO.O

8.5 5.0
8.5 5 .O

8.5 5.O
8.5 10.o

8.5 5.O

8.5 10.0

8.5 5.0
8.5 l_O.0

8.1 1
9.4 4
8.6 3
8.9 3
7.9
8.2 3
8.5 1_

7.9 3
6.9 2
6.0 1
7.4 L
7.3 1
8.5 4

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

9
I
1
9

I
I
1
9
4
5
6
I

.2 50.0

.3 43 .g

.1 64 .3

.3 65.O

.3 37 .g.1 42.L

.1 32.5

.0 29.O

.2 37.8

.3 35 .3

.4 34.0

.l_ 35 .6

.2 30.2

(,
a

N
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Table 3.1. Continued

SÀIVIPLE TIME
DATE NUMBER (EST)

TIDAI,
STAGE

lHouRs)

I{IND CLOUD
Dr.R/VEr, CO\ZER DEPTH TEMP oC SALTNTÍY

(upn) Hl (FEET) ÀrR !'ûATER (O,/OO)

Station C

CO2 02 BoD NO2-N NO3-N Po4-P
oH (oom) (oom) (oom) uo-atom./L

29.5
.5
.o
.o
.5
.5
.o
.o
.5
.o
.5
.0
.5

T7
L5
L7
25
L7
22
15
23
20
20
13
14
74

16
L6
77
22
L4
2L
L4
20
19
20
13
15
13

S
c

S
S
s
s
S
s
s
s
s
s
s

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

E/5
o

\
\
tá

,
\

\

\
,
a
\
\
\

+1
+1
+5
+1
+4
+5
+
+3ghhi

090
o94
100
L24
L20

174
L22
L2L
o92
104
125

e/25

7/6
7 /to
7 /1,6
7 /24
8/r
8/8
e/13
B/22
B/2e
e/7
e/n
e/20

001030
001034
001054
oor.o6L
001078
001_o90
o0l_105
oo11L3
001136
o01147
o01l-66
001193
oo1 203

001026
o01035
001055
001062
001079
o01091
oo1 108
001 1 14
001 137
001146
ool l_ 67
001192
oot204

o930
0910
101 5
L3T2
7240
1430
I200
1655
7230
114 5
0906
LT25
t245

N/5
sw/5
Nw/5

o
Nvr-o
sw/15
sw/5
s/75
E/5

E/5
o

o
80
90

o
100
100

90
100
l_o0

50
o

30
o

20 "522.O
23.O
29.5
L9.o
29.5
22.O
1g.o
24.5
2r.o
J-7 .O
L4.5
13.0

29.1
29.8
29.4
29.2
30.4
30 .1
30.4
30.1
30.4
30.1
31 .1
30 .7
30 .8

29.
29.
29.
30.
30.
30.
30.
30.
30.
30.
30.
30.

o.2
0.3
0.o
o.2
0.8
o.o
o.o
o.o
o.2
o.2
o.4
0.1
o.2

o.

L3.6
13.6
10.6

9.8
16.8
l_0.o
8.5

14 .O
.3
.L
.o
.'l
.7
.8
.3
e6

Icn"¡
hish +2
lct^¡ +4,
lot'¡ +f,

.o

.5

.o

.O

.O

.5

.5

.o

.5

.O

.5

.5

.0

8.5 5.O 8.5
8.5 5.0 10.0
8.5 5.0 9.0
8.5 5 .0 ',I .l
8.5 5.O 7.9
8.5 5.0 9.5
8.5 10.O 9.2
8.5 5.0 8.0
8.5 5,O 7 .',|
8.5 10 .O 5 .7
8.5 5"O 7.8
8.5 10.0 9.1
8.5 10.0 8.4

9.4 I
9.'l 2
9.3 3
9.4 4
8.L
9.5 3
9.4 2
8.5 3
"1.'7 5
6.2 L
8.O 2
8.4 2
8.7 4

5.0
5.O
5.O
5.O

1o.o
10.o

5.O
5.0
5.0

10.o

o
7
I
2
4
2
4
0
3
4
9
5
I

2.6
3.3
3.8
1.3

2
5
I

34.3
33.2
39.3
28.2
39.3
39.3
32.5
29.3
31.7
31 .1
34 .3
34.',I
31.4

2 46.4
3 36.8
o 37.1
2 10.7
2 38.2
0 3L.L
o 30.4
o 2g.g
1 35.4
l. 30.o
2 31.3
2 31.9
2 31.9

o
o
o
5
5

L4OO low +L
7226 high +l-

high
lo¡¡.
hish
lov¡
high
high
low
].ot^¡

hish +51
high +2j4
Ion t4|t
low +1
Iow +5

StaÈion D
27 .5
21,.5
20.o
23.O
r7 .4
27 .5
22.5
l_7.0
23.O
22.5
L7 .O
18.5
14.0

3
2
2
3
L
1
L
3

4
o
I
4
6
5
7
6

o
0
0
o
o
0

o
o
o
o
o

.6

.O

.6

.1

.2

.3

.1

.6

5 r'l
12.8
It.2
8.8
6.O

13.4
8.1

l7 .6
L2.g
6.4

7/6
7 /to
7 /76
7 /24
B/L
B/8
B/13
8/22
8/28
e/7
e/Ll
e/20
e/2s

0
80
90

o
100
100

70
100
1_OO

50
o

50
0

8.5
8.5
8.5
8.5
8.5
8.5
9.5
8.5
8.5
8.5
8.5
8.5

7 0.

lov¡
high +3

o
sw/5
Nvf/5

o
NvLO
w/L0

sw/5
s/20
E/70

a

5
5
5
5
5
0

high +
high +1
high +5
low +5

6
5
o

t2
7

1_1

t2
1

5.0
10.0

(,
a
(¡

9.5 10 .0
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Table 3.1. Continued

- .- t rl-ì , -l

DÀTE
SAMPLE TIME

TTDAL
STAGE

(HOURS)
co2

pH (ppm)
SALINTTY

(o/oo

25.6
30.1
29.4
29.2
30.1
29.g
29.9
29.g
30.0
28.9
3L.L
30.7
30 .5

30.0
29.9
29.8
2g.g
30.7
30 .5
30 .6
30.0
29.8
30.5
31 .1
30.9
30.5

(nsr)

ï,ì¡-lND CLOUD
DÏR/VEL CO\/ER DEPI}I TEMP oC

(%) (FEET) ArR

Station E

-N NO3-N Po¿-P
uq-atom,/L

6 32.9 42 ¿4
2 37.9 1g.o
I 62.1 L7.4
2 2t.g 19.0
8 3'I .g L6.g
L 40 .4 6.5
o 30.0 L2.'l
o 29.4 6'.4
1 32.0 L6.g
3 360.3:-,,.24 .4 .*,
2 33.4 2t.g
2 35.3 25.4
2 36.7 8¡9

4 35.7
3 40.4
o 59.3
2 L4.3
3 37.L
o 36.9
o 30.4
o 26.6
1 34.0
2 29.L
5 34.4
r 37.4
2 3L.2

02 BOD NOr
(ppm) (pun)

7/6
7 /Lo
7 /t6
7 /24
B/t
B/7o
8/L3
B/22
8/28
e/7
e/rr
e/20
e/25

ooto27
001o36
001056
ool_o63
001080
ooLo92
ooLo96
00LLL5
o01138
001149
0011,68
00Ll_88
001 208

001028
001037
001057
oo1064
001081
001_o93
001106
oo11L6
001 1 39
oo1 1 50
001 169
00r.190
oot207

0920
0920
1025
L325
1_ 250
o840
1155
L7 t5
]-23s
t425
0913
1330
1 230

lour
high
1cn¡'r
Icmr
hish

hiqh
lot^¡
1cr¡¡
lour
hish

22.O
22.O
24.O
19.5
24.O
24.5
17.O
24.5
20.o
L6 "0
14 "0
14 ,5

L 6.5
L7 .5
23.0
17 .o
20.o
19.5
2r.o
21.0

.O

.5

.0

.0

o

o
5
5
5
5
5
5
5
5
5

1El5
o

high
high +L
high

+2
+5
+2

o
80
90

o
100

o
BO

100
100

50
0

90
o

22
l_3
16
L4

L4.o
17 .5
18.O
25.5
19.0
17 .5
L4.o
23.5
19.0
18.5
1 3.5
16 .5
14 .5

s
s
s
s
s
s
s
s
s
e

s
s
s

s
s
S
S
ù
s
s
s
s
s
s
s
S

27 ,5 Í7:5 8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5

.7 0.

.4 0.

I

8.5 2
8.',1 2
7.5 3
8.4 2
7.7'7.4 2
8.'7 2
7.7 3
7.2 3
7.3 2
7.O L
8.2 L
7.5 2

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

a

0
o
o
0
o
o
o
0
0
o
o

2 0.
I 0.
6 0.
5 0.
1 0.
3 0.
6 0.
6 0.
3 0.
5 0.
5 0.
5 0.
I O.

8.5 5.O 9.4 2.
8.5 10.0 g.g 3.
8.5 5.0 9.6 2.
8.5 5.0 9.4 4.
8.5 5.0 , '1 .7 2.
8.5 5.0 9.3 2.
8.5 5.0 g.g 2.
8.5 5.O 9.1 3.

o

l_

10
13

+1
+1
+5
+2\
+2u

ñ/s
o

Nw/5
o

Nvlo
sw/5
sw/5
sw/s

0

u
1

.2

.2

.0

.o

.8

.3

.3

.4

o
o
o

1
1
1

a

a

8/

7/6
7 /7o
7 /16
7 /24
8/
e/
B/22
8/28
e/t
9/U,
e/20
e/2s

0940
o825
1035
1.340
1,235
o900
LztÙ
t7 20
1240
14 50
0900
134 3
t2LO

1o¡¡
high
lot^¡
lcnr.¡
hish
hish
hish
hish
hish
lot^¡
hiqh
1o¡¡
high

+l_
+5
IÔt¿,

+\
+1tf'

+2
+2

+3
+24

o
80
BO

o
100

o
90

Loo
100

50
o

100
o

0
o

Nv{/s
o

w/Lo
sw/s

o
sw/5
E/5

Station F
23 "02r.5
20.o
24.O
2t "5
28.O
27.5
Lg.o
23.5
1g,0
20.o
15.O
L4 

"O

t72.9
17.g
L2.g
6.5

Lg.o
3.5

10¿B
4.9

15 .8
13.0
L8.5
13.5
1.2

8.5 5.O 7.3 3
8.5 5.O '7.7 2
9.5 5.0 7.3 1
8.5 10 .o 9.5 1
9.5 10.0 7.9 L

(,
o
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Table 3.1. Continued

r)Àff|E:
TIME
IEST)

SA¡{PLE
NTTMRF:R

TTDAL
STAGE

(HoURS)

low
lov¡
lor¡

hIIND
DrR/VEL

(upn)

CLOUD
CO\TER

(%)
DEPITT
(FEET)

TEMP OC

AIR }a'TER
SAI,INTTY

rc/oo)

oo1038
001058
o0t 086
001104
oo1143
0o1198

001040
oo1051
001065
001068
001082
001085
oolLoL
oorI27
001140
001161
oo119s
oo1 200

001047
oo1.o7 2
oo1094
o01 1 30
001 1 74
001 210

low
high
high
lour
1ow
high
high
high
high
lot^¡
low
1ow

5.0
5.O
5.0

Lo.o
5.0 1
5.0
5.O
5.O
5.0
5.O
5.O

5.O
5.0
5.O

10.0
1_0 .0
10.o

BOD
(pBrn)

3.6

4.4
'l .g
3.2
3.0

1

2
2.

2.

2.
1.

¿.
2.
3.
l_.

PH
COc Oo(pp¡i) tpp¡il

7 /tt
7 /23
8/7
8/2L
e/12
e/25

7 /r2
7 /L3
7 /25
7 /26
8/6
B/7
8/2L
B/24
e/s
e/Lo
e/24
e/2s

7 /L2
7 /27
8/13
B/27
e/73
e/27

1130
0800
o900
1000
0835
o810

o815
o950
o750
o600
101_o
o630
0530
0730
0920
o750
0825
0815

0900
0925
o925
o945
r220
L 235

+4
+44

o
o

sw/5
NE/5

o
sw/s
w/5

sw/5
sw/5

0
o
o
0

sw/5
o

N/s

Nw/5
sw/Lo
Nl.I/5

E/s
0

s/5

22.5
!7 .5
22.O
23.5
14.O
10.o

L6.0
22.O
25.O
23.O
18.0
20.o

19.0
L7 .O
l_g .5
20.o
13.5
13.O

19.O
16 .5
2L.5
2L.o
22.5
22.O
21.5
20.5
22.5
L2.O
13.5
13.0

L8.5
18.0
L3 .5
19.5
13.5
74.5

25..O
28.O
30 .1
27.5
30.0
31.0

27 .'.l
26.O
27.O
27 .O
26.O
26.O
28.O
27.O
27.O
3L.o
30.5
3L .5

26.O
28.0
30.o
27 .5
30.5
31 .5

8.5
8.5
8.5
8.5
8.5
8.5

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

8.5
8.5
8-5
8.5
8.5
8.5

100o
ñ/

high +3L
hish +41
high +3

o
50
10

o
o

10
c
s
s
s
s
S

I
I
I
I

100

Station 5

Station 12

Station L1
s 17.5
s L7.O
s 24.O
s 20.o
s 23.5
s 20.5
s 17.o
s L1.o
s 2t.o
s 13.5
s 12.5
s 13.5

9
9
9
I
7
I

5
5
7
6
5
9
7
6
7
6
6

o
0
0
o
o
o

5
5
5
5

10
5

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

.O

.6

.8

.9

.6

.5

7
3
7
2
5
6
6
7
5
o
I

+S\

+L\
+44
+l-
+1
+L\

+2
+4\
+5
t44

o
o

100
o
o

100
100
100

o
100

0

50
100

10
100

30
0

I
2
4
6
3
5
4
2
o
6
I

3
4
4
2
3
0

1.

2
2
5
3
2
4

s
S
s
s
s
s

a

a

9.

hish
high +L
lov,r +5
high
hiqh +l-
high +i-

9.1
7 .',l
8.9
'1 .8
8.4
9.2

(,
o

ul
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Table 3.1. Continued

TTM,L }TIND CLOUD
SA}4PLE TTI\48 STAGE ÐTR/VEL COVER DEPTH TNUP OC SALINITY COC 02 BOD

DATE N['l.,lBER (EsT\ (HouRsl (MFHì (%ì (FEET) ÀrR I'TATER (o n) .ÞH (pÞñl (ppñ\ (|)pmì

Station L3
7 /12
7 /r3
7 /25
7 /26
8/6
B/7
B/2L
8/24
e/5
e/70
e/24
e/25

7 /t2
7 /27
8/13
B/27
e/13
e/2t

low
high
high
low
high
low

Iow
low
high
high
hiqh
hiqh
hish

+5

+4\

+54

14,
+5
¿-')

100
l_o

0
Lo0

0
0

5ol
10

100
0

Loo
40

l_oo
100

10
Lo0

30
0

Loo
10

o
100

o
0

100

15.
l_6.
27.
21.
20.
28.
L7.
19.
2L.
L'7 .
t2.

15.O
22.O
22.O
23.5
18.O
t7 .5

l-5.o
18.O
2A.O
22.O
21.5
28.O
L7 .5

19.O
17.0
13.5
20.o
14 .5
14 .5

17.0
17 .5
2l .o
2r.o
22.O
22.5
2t.5

9.5

8.

8.
g.
8.
8.
8.

5.O
5.O
5.O

10.o
5.0

10.0
5.0
5.0
5.0

10.0
5.0

10.0
Lo.0

5.O
Lo.o

5.O
L0 "o

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

001041
001049
oo1067
o01069
001044
001084
o01103
001128
001_1_41
001 1 62
001196
oo1.202

001-048
001071
001095
o011-31_
oo1173
001 209

ooLa+2
001o50
001066
001070
00104 3
001083
oo1102

o630
o730
0920
1100
0830
o830
o700
o9Lo
oB25
1 230
1110
0950

0800
0830
1025
0830
l_ 110
1030

0730
0815
0830
oTto
ogL5
0925
o615

lors +3t
low +4
high +3
hish +3!

0
Nlv/s

o
0
0
c'o

Nvlo
E/5

svi'/5
sw/Lo
N/5

w/s
svt/s
NT'r/lO

o
sw/5
s/5

o 18.5
5 L7.5
o 23.O
o 18.O
5 zL.O
5 22.O
o 22.O
5 2l.O
o 24.O
5 14.0
5 13.5
0 14.0

27 .5
27.O
26.5
27.O
26.5
26.5
26.5
26.5
26.O
30.0
3L.o
3L.0

27 .A
29 "53L.0
27 .O
31 .5
31 .5

24.O
24.O
25.5
26.O
26.O
26.O

I26.6

13.

s
S
S
s
s
s
s
ù
s
s
S

s

s
S
s
s
S
s

s
s
s
s
s
S
S

0Nrv/1
o

o
o
o
0
o

hiqh +rX

high +3
high +3
high +2
hÍgh +3
high +3
high +?|
hish

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

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

8.

I
9
7
4
1
4
3
4
9
5
0

3
3
7;

5
I
5.

5
2
2
3
2
4

4
2
4
2
l_

B

I
4
L
3
4
9
I

L

5
5
5
5
5

5
5
5
5
5
5
5

1
1
2
2
3
2
2
2
1
L
2

7
5
2
9
1
6
3
7
2
I
9

6
7
7
7
I
9
7
6
6
7
7

I
7
B
7
8
I

6.
8.
6.
o
9.
6.

Station L4

Statíon 15

B
I
I a

7 /L2
7 /L3
7 /25
7 /26
B/6
8/7
8/2r

7. 3.2
5.9
2.6
2.5
2.7
2.7
l_.9

+4rl.
+4
+2

(¡)
a

ol

8.
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Table 3.1- Continued

TIDAL
SAI{PLE TIME STAGE

DATE NUMBER (EST) (HCURS)

l^¡IND
DIR/VEL

(¡.1PH)

w/s
o

CLOUD
COVER

(%)
DEPTÍI
(FEET)

TE}4P OC

AIR I'DTER
SALINITY

(o/oo) ÞH
COZ A2

(pom) (pun)
BOD

(pcm)

8/24
e/5
e/1o
e/24
e/25

7 /tL
8/7
8/2J"
e/r2
e/2s

oo1 1 29
oaLL42
oo11 63
ooLl_97
ooL201

oo1039
o01087
oo1110
oo1L44
o01199

high +1
high +2\
lorn;' +51
hiEh +Lt4
low +5\

Station 15
BO

Loo
o

100
40

60
50

0
10
40

( Cont. )
19.5
21.5
12.o
L2.5
3.2.5

22.O
23 .5
22.5
I'l "o14.5

o830
0750
084 5
10L0
0905

sw/
o
o

I

5
5
5
5
o13.

Þ
s
s
s
s

s
s
c
s

10

20.
23.
L2.
L3.

20.o
24.O
23.O
15.0
13.0

2'7.O
26.5
29.5
31.O
31.O

24.5
30"1
28 "O30.o
31 .5

8.
8.

I
8.

8.5
9.5
8.5
8.5
8.5

5
5
5
5
5

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

6
7
6
7

5
9
5
1

2
1
1
2

I
o
9
o

3.8
5.6
5.8
2.2
2.4

I
I
6
2
o

lstation 16
1325
L045
L 200
l_o30
i.Loo

high
hish

+5
+5
+2

1-t
hish
high

sw/s
N/s

NE/s
sw/5

\ NË/s

5.O
5.O
5.O
5.O
5.O

9
9
I
I
B

ot|¡1

t- i:

(¡)
a\¡
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3-2 Hear¡v s

Ana].yses of sediments from stations lL and 13 r{ere
initiated in compliance with EPA permit requirements. Ta¡re 3.2
reflects copper concentratlons which varÍed from 2.3 - 7.9 ppm

in soft sherr clams, l'fi¡a arenaria; 11.5 - 43.6 ppm in northern
lobsters, Homarus americanr¡s; 0.002 - o.oog ppm in water;

-

and 9.6 - 16.0 ppm in sediment. correration of copper uptake
by lobsters at varied revers in the water corumn has been
lnepnclualve, therefore, sam¡r1tng has been termlnated.
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Table 3.2.

3.9

(t'tva
and

Copper concentrations (ppm) in soft shell clams
grenaria), lobsters (Homarus americanus), water,
mud from SaLem Harbor, ,fuly - September, 1973.

Soft shell

A
B
c
c
c

A
B
c
c
c

A
B
c
c
c

8/23

t
t]

il

ü

t
n
rt

rlitil

fr

il

il

il
?!'Ì
'l

.Å

hl

:ij

Da

7 /27

8/22

e/2L

e/24

Lobster Water

surface
- m:idv¡ater
- bottom

surface
- miðvater
- bottom

3.L
3.6

2.3

5.4

4.9
7.9

6.6

l_9.1
30 .9

lg.2
25.9

23.2

36 .6
22.7
11 .5

43.6
l_6.L
32.6
L7 .4
16.3

0.004
0.003
0.002

0.004
0.005
0.004

0.005
0.008

14 .5
9.6

16.0
9.3

5
9

3
3

4.2
4.6

2
6

11
13

o
0

004
004

surface
- miù¡¡ater
- bottom

11
r.3

3
4

1

i

!

._l
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4.1 Benthos

FS.gure 4.1 locates benthic sampling stations in Sa1em

Harbor. Ì'1ollusca, Annelida and Arthropoda were dominant

invertebrates (Table 4.1) . [l¡e periwinkle, Littorina littorea,

was domlnant intertidally¡ while the amphipod.s, Leptocheirus

pinguj-s, Leptocheirus sp. and Phoxocephalus holbolli were

most abundant subtidally" fhe bivalve, Nucula delphlnodonta,

contributed significantly to the subtidal population.

Tab1e 4.2 ranks benthos by percent, of abundance at each

station seasonally. Comparison of faunal diversity among

stations is presenÈed in Tab1e 4.3. Community overlap

procedures of Rudd,iman, et al (1970) and Sanders (L968) virere

employed.

Stations 85 and C1 showed the greatest and most consistent

percent overlap among intertidal stations. overlap between

stations A1 and 85 aãA betr"een A1 and C1 never exceeded 38%.

ÍLre ecologlcal variation responsible for the d.issimilarity

of station A1 is unknown.

Physical characteristics are similar at all intertidal stations.

Hard packed. mud, medium to coarse grain sand, and rocks

characterÍzed the substrate. Shell fragrments from Mvtilus

edulis and. Mya arenaria llttered the bottom. The substrate

at statlon Cl was softer and less rocky than stations 85 and

At. A stronger current generally persisted at station 85.

Bottles and glass fragments at stations C1 and B5 provided

favorable habitat for Crepidula fornicata.
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4.3

SubtÍdally, species overlap a¡nong Stations A3r A4, 83,

and 84 vras consistentLy greater than 60%. Substrates at
Stations A3r A{, Bl., 82,E}3, 84, and C2 are similar. Fine

sÍLt of varying depth, covered with decaying organic matter,

overlaid cJ.ay. Statlon A2 had substrate simiLar to intertidal
stations. Stations A2r 81, and C2 appeared d.issimilar to
other subtidal sites and to each other.
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Talrle 4 .!. Mean weight (ø)
( to Scm dePtå)
I"larch t973.

, mean number and ¡rercent com¡rosition of organisms
åt Uenttric stationË, Salem Harbor, March L972 -

3
= less tÌ¡an .5 percent of total weight andr/or less tÌ¡an 10'

SIA,TION A-1

grams

Depth: intertidal

Rtm{cHocoEr.À
Cerebratulus sP.
Nemertea

I\,IOLLUSCA
Acmaea testudinalis
BoreotroPhon clathratus
Cerastoderma Pinnulatum
Co1umbellidae
Crepidula fornicata
Crepidula Plana
Fossarus elegans
Hiatella arctica
Hydrobia minuta
I schnochiton nrber
Lacuna vincta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Littorina sP.
Lunatia Ì¡eros
Lyonsia trYalina
Macoma sP.
Margarites helicina
Mercenaria mercenari a-

S

6
1

Ll5
10

50.7 2
2.82

0.91 758 39

ùlarch 2, 1973
Ave Ave

wt/mZ no/m2 %

5L.67 88 L2

o.14 4 1

November 3, 1972
Ave^ Ave^

wL/m¿ no/m¿ %

t_19.16 LOz 26

.ruly 27 , L97 2
Àve

no/m2 %
Àve

wt-/m2

4.83 l-O

7 .98

1

16

0.23 179 26

t97 2April 6,
AveÀve

2

È
a

È



Tab1e 4.L. Continued

STATION .A'.1

È

SPECIES

MOLLUSCA (continued)
I'tesodesma artica
Moelleria costulata
Modiolus modiolus
Mya arenaria
Mytilus edulj-s
Nassarius obsoleta
Nassarius trivittatus
Nucula delphinodonta
Nucula tenuis
Nucu1a sp.
Nuculana sP.
Pandora gouldiana
Petri cola pholadif ormi s
Srramidella fusca
Polinices sp.
Retusa canaliculata
Retusa obtusa
Tellina agilis
MyseIIa planulata
Odostomia trifidia

ANNELIDA
Aricj-dea jeffreysii
Àricidea sp.
Capittelidae
Cirratulidae
Eunicidae
Eteone sP.
rlabelligeridae
Glycera dibranchiata I(¡

3
3

2.O3

1

163
6
6

13

2 2%Àve
tf

0.10 Lo

20
7

L

3&t
r47

2.72
10 .18

March 2, t973

0.01 41

0"78 52 7

L97 2November 3

%m2
ve

4
32

L2
6

1
4

8B
40

o.89
2.78

o "29
0 "07

< o.01 22 6

0.o1 22 6

Ju 27, L972
ve

2
ve

tv

32
L1
t2

1

L25
45
48

3

2.O5
95.33
31 .53
L.28

L6

1A 6, L972

ôtlo2
ve

2
ve

wt/m

317r 4

54

6.04

43.40
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Table 4.L. Continued

STATION A-1

'JJ ilJ :'l Ë¡ i;-l

SPECTES

ANNELIDA (continued)
Harmothoe sP.
Lumbrinereidae
NePhtYidae
NephtYs bucera
Nereidae
Nereis virens
Nereis sP.
Ninoe nigriPes
Notomastus sP.
orbiniidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sP.
Phyllodoce sP.
Phyllodocidae
Polynoidae
ScoloPlos sP.
Serpulidae tubes
Sigalionidae
Spionidae
Syllidae
Fragrnents
Uni tified

SIPUNCUIA
Phascolian strombi
PhascoloPsis gouldí

3
o.o2
0.02

o.o1 6

o.o5 13

o.o5 99 5

l_

March 3, 1973

/.
Ave'

no/m2
Ave

Yt /m2

o.o2

41o.0L

Ave
atlþ2

Ave
w

0.19 32 4

o.o2 406

Novembef 3, 1972

0.o2

I3
1,3

]-97 2tJuly 27
Àve

no/m2 %
Ave

w¡/m2

13

67 10

197 2April 6,
Ave

2

45 ?

16l

È
or
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Table 4.t. Continued

STATTON A-1

ES

ARTT{ROPODA
Aeginella sP.
Ampelisca abdita
Balanus sP.
Brachyura zoea
Cancer irroratus
Caprellidae
Carcinideg maenas
Carcinus moenas
Ctriridotea
Crangon sePtemsPi nosa
Diastylis Polita
Diastylis sculPta
Edotea triloba
Edotea sP.
Eudorella hisPida
cammaridea
Harpinia ProPinqua
Idotea baltica
Leptocheirus Pinquis
Leptocheirus sP.
tysianoPsis alba
LysianoPsis sP.
Orchomonella mi-nuta
orchomonella sP.
Pagurus Pubescens
Photis reintrardi-
Photis macrocoxa
Phoxocephalus holbol Ii
Unciola irrorata

3

3

o.o2 L0 I

March 2, L973

%
Àve Ave

wt/m2 no/m2

o.o3 166 9

2

14

L2
1

o.75 268 38

14

36 5

L97 2November 3,
Ave^ Àve^

wE/m' no/m'

3o.o1 l-o

2 /"-
Ave

no/m
Ave

wt/mZ

July 27, L972197 2iI 6
AveAve

22

È
\¡
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Table 4 .L.

ffifl ftt'l ffim "i;J ;-3 ffi:l ilJ :, "r Ëf, : . r

Conti-nued

SBTION A-1

March 2, 1973

%
Àve

no/m2
Ave

wt/m2
Àve2 no/s2 /"

Ave
wt/m

November 3, L972
Ave

no/m2 %
Ave

wt/m2

.rrrlv 27. 1972
AveAve

otla2
SPECIES

ECHINODERMATA
AmphiPholis squamata
Asterias wrlgaris
Asterias sP.
Ophiuroidea sP.
StrongYlocentrotus

droebachiensis

Total Number

Total DrY Îleight Biomass (gr )

700

62.480

396

249.390

7L3

57.6t2

I,g2I

69.658

À
@
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Table 4.1. COntinued

STATTON À-2

C,*J ;r I I i:r-*ì l--J

: L0' MLW

SPECI

Rlm{cHocoEr-A
Cerebratulus sP.
Nemertea

MOLLUSCA
Acmaea testudinalis
Admete couthouYi
Cerastoderma Pinnulatum
Columbellidae
Crepidula fornicata
Crepidula Plana
Fossarus elegans
Hiatella arctica
Hydrob
I schno

Margarites
Mercenaria

ia minuta
chiton ruber

Lacuna vincta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Littorina sP.
Lunatia Ïreros
Lyonsia hYalina
Macoma sP.

heli.cina
mercenaria

L29.32 204 28

l_6

5.52 3

March 5, 1973

otlo
Ave

no/m2
Ave

wt/m2

20a.43 l-38 29

0.06 19 4

0.14 3 1

$ovember 1, 1972

to
Àve^ Ave^

wL/m¿ no/m¿

r)
601

45
234

o.05
370"15

t

L3

3

L97 2JuIy 27 ,
Ave

no/m2 %
Ave

wt /m2

o "o2

96 "43

o.47

19

54

48

6

L6

<1

Àve^
no/m¿ 1o

2
Ave

wt/m

March 28, L972

È
O

\o
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Tab1e 4 .L. Continued

STATION A_2

t-J ;:"1 ' 
--l *-l

SPECIES

MOLLUSCÀ. (continued)
Mesodesma artica
Moelleria costulata
I{odiolus modiolus
Mya arenaria
Mytilus edulis
Nassarius obsoleta
Nassarius trivittatus
Nucu1a delPhinodonta
Nucula tenuis
Nucula sp.
Nuculana sP.
Pandora gouldiana
Pitar morrhuana
Polinices Ìreros
Polinices sp.
Retusa canaliculata
Retusa obtusa
Tellina agilis
Tellina sP.
ftrais lapillus

ANNELIDA
Aricidea jeffreysii
Aricidea sp.
Capittelidae
Cirratulidae
Eunicidae
Eteone sP.
Flabelligeridae
Glycera dibranchiata

3

6 t
a
t-
c

4.33 10

0.40 L25 L7

! :t!

1

March s. 1973

no/mz - %
AveÀve

Yt/mz

o.o1 13 L

L5
4

LL2
29

4.L7
0.13

5"60 Lo

L^26 192 40

2

Ave
wt/m2 %2

Àve
no/m

2 "L7 35 7

November L, L91 2

%
-ãve^ Ave^
vt/m¿ no/m¿2of /o

197 2
ve

I*larch 28
ve

0.06 3 I

1.49 38 10

8.10 6

0.16 64 r l-

4.31 96

o.o9 6 2
0.01 6 i.
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Tab1e 4.t. Continued

'. -*'l .-_:l

SPECIES

ANNELIm (continued)
HarmotÏ¡oe sP.
Lumbrinereidae
NephtYidae
NephtYs bucera
Nephtys sP.
Nereis virens
Nereis sP.
Ninoe nigriPes
Notomastus sP.
Orbiniidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sP"
Phyllodoce sP.
Phyllodocidae
Polynoidae
Scoloplos sP.
Serpulidae tubes
sigallonidae
Spionidae
Syllidae
Fraoments
Unidlentif ied

SI PUNCUI,A
Phascolian strombi
PhascoloPsis gouldi

:t I

o.31

o.o2

0.01

o.o2

3

6

6

3r

1

I

L9 3
0 .1_4
o.o1

Ave Àve
wt/mZ no/m2 %

16

74 10o.05

o.24

March 5, L973

0.04

0.03 10 2

November 1, 1972
Àve

2
veÀ

0.16 16 3

<0.01 10 2

3L

0.04

o.o9 3

0.30 45 L2

13

July 2'7 , l.97 2
Ave

no/m2 "/"

Ave
wx/m2

1
413

Àve
vt/m2

29 9

March 28, ]-97 2

È
o
ts
H
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Table 4.!. Continued

STATTON A-2

...,'".ì :" J

ES

ARTHROPODA
Aeginella sP.
AmPelisca abdita
Balanus sP.
BractrYura zoea
Cancer irroratus
Cancer sP.
Carcinides maenas
Carcinus moenas
Chiridotea
Crangon sePtemspi nosa
Diastylis Polita
Diastylis sculPta
Edotea triloba
Edotea sP.
Eudorella Ì¡isPida
Gammaridea
Harpinia ProPinqua
Idotea baltica
Leptocheirus Pinquis
Leptocheirus sP
LysianoPsis alba
LysianoPsis sP.
orchomonella minuta
Orchomonella sP.
Pagurus Pubescens
Photis reinÌ¡ardi
Photis macrocoxa
PhoxocePhalus holbol 1 i
Unciola irrorata

0.31 3

3

;
2

3
51
13

0.01-
o.o2
o.o2

3

3

Ave Àve^.
wt/m2 no/mz /"

16 2

1

3

0.87 6

March 5, L973

L

13

0.o3 6

3o.04 13

2
ve

2tt

1

16

November t, L972July 27, 1972
ÀveAve

rt

March 28, 197 2

Ave^ Ave^
wt/m¿ no/ry:----%-

È
a

H
N
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Table 4.I. Continued

STATION A-2

SPEC

ECIITNODERMATA
Amphipholis sguamata
Asterias vulgaris
Asterias sP.
Ophiuroidea sP.
Strongylocentrotus

droebachiensis

Total Number

Total Dry Weight Biomass (gr )

34L

L09.490

342

37 2.270

476

220.886

743

t46 "773

{\

È
a

F
u)

March 5, L973

/"
Ave

no/m2
Ave

wt/m2

0.88 16 212.92 3

November L, 1972
AveÀve

wt/m2 no/m2 %

JuLy 27, L972
Àve

no/mZ %
Àve

vtt/ç¡2

3L

March 28, L972

,,ftTfl, /a

Ave
no/s2

I
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Tatrle 4 .1. cOntj.nued

STATION A-3

Depthz 2Or MLW

s

RFm.ICHOCOEIÀ
Cerebratulus sP.
Nemertea

MOLLUSCA
Àcmaea testudinalis
BoreotroPhon clathratus
Cerastoderma Pinnula tum
Columbellidae
Crepidula fornicata
Crepidula Plana
Fossarus elegans
Hiatella arctica
Hydrobia minuta
.trschnochiton nrber--

'Lacuna vincta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Littorina sp.
Lunatia heros
Lyonsia tryaU-na
Macoma sP.
Margarites helÍcina

3

March 5, 1973
Ave

no/mZ %
Ave

wx/m2

0.57 6

3o.o4 I

ilovember L, L97 2

%
Ave^ Ave^

wt-/m¿ no/m¿

LL.92 6

L972,JuIy 2'l ,

%
Ave Ave

wt /m2 no/mZ

< o.ol- 10 6

March 29, 1972
ÀveAve

22

32 20

È
I
FÈ

Mercenaria mercenarra
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Table 4.I. Continued

STAÎION A_3

äJ :'-:t -ti'*l .- -*l

SPECTES

MOLLUSCA (continued)
t"fesodesnna artica
Moelleria costulata
Modiolus modiolus
Mya arenaria
l4ytilus edulis
Nassarius obsoleta
Nassarius trivittatus
Nucula del.phinodonta
Nucula tenuis
Nucula sp.
Nucula¡ra sp.
Pandora gouldiana
Pi.tar morrhuana
Polinices heros
Polinices sp.
Retusa canaliculata
Retusa obtusa
Tellina agilis
Tellina sp.
T'hais lapillus

ANNELIDA
Àricidea jeffreysii
Aricidea sp.
Capittelidae
Cirratulidae
Eunicidae
Eteone sp.
Flabelligeridae
Glycera dibranchiata

L973March 5

o/lo
ve

2

0.01_ l-o

2
9

74
304

L .1L
o.44

3
0.56 189 5

o.01

o.01

< o.01 3

13

3

%2
ve

2
ve

Y¡

0.o2 4

2
3

44
72

1.45
o. L0

3.47 4

L2
L2

3L2
0.02
L.L2

4
o.32 148 ;

L97 2November L1.97 227

2
ve

2
ve

w

o.L1 26 1

3
3

o.o2

3

3

6

22 10.oL

o.29

March 29, !972

/o2
ve

no/m2wt/m
ve

32
16 10

0.07 35 22

L .31 16

I
26

L3

È
t
F
('l
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Table 4.L. Continued

SßTTON A-3

ËJ ¡:J ;:-: i'-:) : r

SPECIES

ÀNNELIB, (continued)
HarmotÏ¡oe sP.
Lumbrinereidae
NePhtYidae
NephtYs bucera
NePhtYs sP.
Nereis virens
Nereis sP.
Ninoe nigriPes
Notomastus sP.
Orbin iidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sP.
Phyllodoce sP.
Phyllodocidae
Polynoidae
Scoloplos sP.
Serpulj-dae tubes
Sigalionidae
Spionidae
Syllidae
Fragments

SI PUNCUI"A
Phascolian strombi
PhascoloPsis gouldi

0.48

13
3

o.0L
o.o3

o.02 10

March 5, L973
Ave

wt/m2
Ave

no/mZ %_

0.L5

o.o2 I

November 1, t972
AveAve

w¡/m2 no/¡ç¡2 %

1
16

L
o.01
o.o4

10
0.4 5
o.96

0.02

3
3o.oL

t97 227Ju
Ave

no/m2 /"wt/m2
Ave

Lo.o1 1-9

32

Lo6

-Ave Ave
wt/m2 no/mZ %

106

1,97 2March 29

A
t
ts
Oì
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SM,TION A-3

f;J ::'--ì : l ---.,-l 
__l

PECTES

ARTT{ROPODA
Aeginella sP.
Ampelisca abdita
Balanus sP.
Bractryura zoea
Cancer irroratus
Caprellidae
Carcinides maenas
Carcinus moenas
Chiridotea
Crangon sePtemsP lnosa
Diastylis Polita
Diastylis sculPta
Edotea triloba
Eclotea sP.
Eudorella trisPida
Gammaridea
Harpinia ProPinqua
Idotea baltica
Leptocheirus Pinquis
Leptocheirus sP.
LysianoPsis alba
LysianoPsis sP.
Orchomonella minuta
Orchomonella sP.
Pagurus Pubescens
Photis reinhardi
Photis macrocoxa
Phoxocephalus holbol]i
Unciola irrorata

o.2r 640 L8

2
2

20
3

64
83

7L4
96

0.o1
0.02
0.15
0.04

o.o3 18?

2.75 l,o.3o 29

5

3

2ol lo
Àve

no,/m
Àvè

w¡/m2

o.o2 45 1

March 5, 1973

o.15 704 26

L4
2

37t
42

0.01 3

0 .05
0.oL

2.54 890 33

19 1

Ave^
no/m¿ àl

lþ
2

Ave
wE/m

L6 t

o-o5 3

Novembet 1, L972

0.96 358 16

B

o.o2 3

o.o2 10

Ave
wt/m2 2%Àve

n.o/n

o-84 6

,JuIy 27, L972
Ave

wt/m2 2%Àve
no,/m

Marc?¡ 29, L97 2

È
a

H{
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Table 4.1. Continued

STATTON A-3

SPECIES

ECHTNODERILATA
Amphipholis squamata
Asterias vulgaris
Asterias sP.
Ophiuroidea sP.
Strongylocentrotus

droebactriensis

lotal Number

Total DrY lfeight Biomass (gr )

L6L

27 .890

2, 228

2r.20

2,68L

9.562

3,497

6.'770

È
!
F
@

March 5, 1973

%
Ave

no/m2
Àve

wt/m2

Novenbet t, 1972
Ave Àve

wt/m2 no/m2 %

797 22l,.TUl
Ave

no/m2 %
Àve

wt"/ç¡2

o,66 3

r97 2March 29
AveAve^

wt/m¿ %2

26.50 3 2
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Tabte 4 .L. Continued

STATTON À-4

i "'-.Ì "j"ì i---l

th: 30 | MLI{

RI{rNCHOCOELA
Cerebratulus sP.
Nemertea

MOLLUSCA
Acmaea testudinalis
Admete couthouYi
Cerastoderma Pinnulatum
Columbellidae
Crepidula fornicata
Crepidula P1ana
Fossarus elegans
Hiatella arctica
Hydrobia minuta
Ischnochi,ton ruber
Lacuna vincta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Littorina sP.
Lunatia heros
Lyonsia hyalina
Macoma sP.
Margarites helicina
Mercenaria mercenaria

S

3
19

0.o1
0.05

3
3

0 .01

March 5, L973

lo
Ave

no/m2
Ave

wt-/m2

0.45 26

<0.01- 3

0.02 6

0.13 35

November 1, L972
ÀveAve

wt/m2 no/mZ %

0.13 6

t97 2July 27,

no/m2 L
ÀveAve

wt-/m2

L
3

10
o.01
0.17

o.0B 26 2

ôl
lo

Ave^ Ave^
wt/m¿ no/m¿

13 t

March 29, L972

È
a
ts
\f)
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Table 4.7. Continued

STATTON A_4

SPECIES

MOLLUSCA (continued)
Mesodesma artica
Moelleria costulata
Modiolus modiolus
Mya arenaria
Myt.ilus edulis
Nassarius obsoleta
Nassarius trivittatus
Nucula del-Phinodonta
Nucula tenuis
Nucula sp.
Nuculana sP.
Pandora gouldiana
Pitar morrhuana
Polinices heros
Polinices sP.
Retusa canaliculata
Retusa obtusa
Tellina agilis
Tellina sp.
ÍL¡ais lapillus

ANNELIDA
Àricidea jeffreysii
Aricidea sp.
Capittelidae
Cirratulidae
Euni.cidae
Eteone sP.
Flabelligeridae
Glycera dibranchj-ata

3

3o.0L

È
a

l\ro

1

r1L25

90

o.18

0 .17

March 5, L973

%22
ve

o.o1 10
9.48 1475 45

0.14 19
3

64

70

L

1

o"1i-

0. l-B

L97 2November l-,
Ave

%no/m2wt/m2

0.05 L9

0.15 19
B"3O +297 43

98.05 3

- Ave^ Àve^
wt/m¿ no/m¿ 1:

3

iluly 27 , L912

1
1
1

L3
r_3
10

0.o1
o.o2
o.o2

2 2o/
t97 2

ve
March 29

ve

2

3

26

6

9t4L

<0.o1

o.05

o.1l-

0.28

LOz 6 o.01 32 1 0.09 42
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rable 4.1. Continued

S TION A-4

SPECIES

ANNELIDA (continued)
Harmothoe sP.
Lumbrinereidae
Nephtyidae
Nephtys bucera
Nephtys sP.
Nereis virens
Nereis sP.
Ninoe nigriPes
Notomastus sP.
Orb iniidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sP.
Phyllodoce sP.
Phyllodocidae
Polynoidae
Scoloplos sP.
Serpulidae tul¡es
sigalionidae
Spionidae
Syllidae
Fragments

SI PUNCUI"A
Phascoli-an strombi
PhascoloPsis gouldi

o .36

o.o2

0.03 10

3
13

March 5, 1973

%
Ave

no/m2
Ave

wt/m2

o.01 22

o.o8 3

o.03

3

. 1.97 2November 1
AveÀve

wx/m2 nor/m2 %

< o.o1

10
o.09
o.23

o.o3 3

Àve
no,/m2 /:-,

Àve
Yt/m2

1a "o2 29

7.l

3

51 3

ÀveAve
wt/m2 no/m2 %

1

I

3
10

Marctr 29, L972

È
a

N
H
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Tal¡Ie 4 .L. Continued

SßTION A_4

I

ARTT{ROPODA
Aeginella sP.
Ampelisca abdita
Balanus sP.
BrachYura zoea
Cancer irroratus
Caprellidae
Carcinideg maenas
Carcinus moenas
Chiridotea
Crangon septemsPi
DiastYlis Polita
DiastYlis sculPta
Edotea triloba
Edotea sP.
Eudorella Ì¡isPida
Gammaridea
Harpinia ProPinqua
Idotea baltica
Leptoctreirus Pinquis
Leptochej.rus sP.
LysianoPsj-s alba
LysianoPsis sP.
Orchomonella minuta
Orchomonella sP.
Pagurus Pubescens
Photis reinhardi
Photis macrocoxa
PhoxocePhalus holbolli
Unciola irrorata

nosa

0.o2 524
0.05 556
o.l7 1096o.o2 48

4
5
9

.39

8.23 21396 20

2

44

204

o.o2

o.o2

24

March 5, 1973

2
Àve Àve

-õ. r e 861- 9

I
I

o.o2 19

794
58

0.14
0 .01-

't .5L 2P5O 3L

1

13

109

0.02

0.01

1

3

o.o2 80

197 2November 1,
ÀveÀve 22

1.43 \542 38

4.85 856

o.04 10

0.

3
60.01

3

JuIy 27, L972
AveAve

2

734.52 71

L97 2March 29
AveAve

2

È
a

l\)
l\)
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STATTON A-4

SPECIES

ECHINODERMAÎA
Amphipholis squamata
Asterias vulgaris
Asterias sP.
Ophiuroidea sP.
Strongylocentrotus

droebachiensis

Total Number

Total Dry l{eight Biomass (gr )

1, 630

5.280

4, OBB

206.L20

9,451

17.086

L2,2O2

19.915

March 5, 1973

%

Àve
no/m2

Àve
wt/m2

Àve
wx/m2 %

Àve
no/m2

Novenibet 1, t972July 27, 1972
AveAve

vtt/n2 no/ú__-%

o.28 3

March 29, 1972
Ave

wt/62 /o
Ave

no/m2

{
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TabLe 4"1" Continued

sl3.TroN B-1

{)epth 3 40 I MLT.J

sPECTES

illfYt:{CHOCOEL¿\
Cerebratultts sP"
Nemertea

Ï"IOLLUSCA
Acmaea testudinalis
BoreotroPhon clathrat''ts
Cerastoderma Pinnulattlm
Coiumbelliclae
Crep-iclula f orr¡Ícata
Crepidula Piaira
Fossarus elegans
I-{iateila arctica
I'Iydrobia minuta
I sc'hnc¡chi-ion ruber-- -,.
Lacuna vincta
Lacuna sP.
Littorina l-ittorea
Littorina obsoleta
Littorina sP.
Lunatia heros
Lyonsia
Macoma

alina
caria

s helicina
a mercenaria

hy
cal

Margarite
Mercenari

CI "o2 13

1

4

0.04 3

March 6, 1973
Àve

no/m2 lo
Ave

^ 

wt /m2

November t, 1972
Ave^ Ave^

wL/m¿ no/m¿ lq

L97 2Jnly 28,

no/m2 &
Ave;\ve

,*¡-i-/m2

0.05 6 3

o"o1 6 3

Et,cl 1-3 I

3,97 2.trç,.ri I 6 ,

Aveå"ve
2¿\q

È
N)È

r:
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Table 4.I. Continued

SM,TION B-1

SPECIES

MOLLUSCå. (continued)
Mesodesma artica
l"loeIleri.a costulata
Modiolus modiolus
lrlya arenaria
I'{ytilus edulis
Nassarius obsoleta
Nassarius trivittatus
Nucula delphinodonta
Nucula tenuis
Nucula sp.
Nuculana sp.
Pandora gouldiana
Pitar morrt¡uana
Polinices heros
Polinices sp.
Solenidae
Retusa obtusa
Tellina agilis
Tellina sp.
ft¡ais lapillus

ÀNNELIDA
Àricidea jeffreysii
Aricid,ea sp
Capittelidae
Cirratulidae
Eunicidae
Eteone lactea
Flabelligeri-dae
Glycera dibranchiata

Ave
%2

ve
2Ìt

1.48 70 23

1
3L

3
96

o.o1
o .19

March 6, L973

L2

t24

0.02

0.75

November 1, L972
Àve

%

2"06 2A

1
20

4
a "o2

< o.oi-

2
ve

no/m
ve

10 40

o.14 6 24

Jul 28, L972April 6, L972

lo2
ve

no/m2
ve

0.01 6 3
I

24
I

42
L3

o .63
o.03

o.58 54 31

È
a

l\,(¡
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Tabte 4.1. Continued

SPECIES

ANNELIDÈ (continued)
Harmothoe sP.
Lumbrinereidae
NePhtYidae
NePhtYs bucera
NePhtYs sP.
Nereis virens
Nereis sP.
Ninoe nigriPes
Notomastus sP.
Orbiniidae
Paraonidae
Pectj.naria gouldii
Pherusa affinis
Pherusa sP.
Phyllodoce sP.
Phyllodocidae
Polynoidae
ScoloPlos sP-
Serpulidae tubes
Sigalionidae
Spionidae
Syllidae
Fragrnents

n l-

SIPUNCULA
Phascolian strombi
PhascoloPsis gouldi

1311o
o .10

o.oL 19 6

o.oL 6 2

AveAve

o.0B

820.07

Ave
%2

ve
If"/"2

Àve Ave

o.19 3 L2

Julv 2A. 1972April 6---L97 2
Ave

22

È
a

t\)
or
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Table 4 .t. Continued

STATION B-1

IES

ÀRTHROPODA
Aeginella longicornis
Ampelisca abdita
Balanus imProviscus
Brachyura zoea
Cancer sP.
Caprellj.dae
Carcinidea maenas
Carcinus moenas
Chiridotea
Crangon sePtemsPi nosa
Diastylis ¡rolita
Diastylis sculPta
Edotea triloba
Edotea sp.
Eudorella hisPida
Gammaridea
Harpinia ProPinqua
Idotea baltica
Leptocheirus Pinquis
Leptocheirus sP.
LysianoPsis alba
LysianoPsis 'sP.
Orchomonella minuta
orchomonella sP.
Pagurus Pubescens
Photis reinl¡ardi
Photis macrocoxa
Phoxocephalus holbol I i
Unciola irrorata

o.oL L6

1
L

3
3

5

o.o2 16 5

1

l_

3

3

lo
Àve Ave

wt/m2 no/mZ

0.03 3

1
2

3
6

1

March 6, L973

< 0.ol- 21

L

6

5

o.o5 42 Ll-

Ave^
no/m¿ at

tP
2

Ave
wt/m

L
t

5
4.01õ

L5

L972November 1,

o.L2 3 L2

Ave Ave-
wi¡4^' no/mZ %

0.33 3 L2

JuIv 28, L972

o.1B 29 L7

Ave^ Ave^
wt/m¿ no/m¿ %

o.L7 2
I

3

April 6, 1'972

A
a

N\¡
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Tab1e 4 .L. Continued

STATION B-1

SPECIES

ECHINODERMAÎA
ÀmphiPholis squamata
Asterias vulgaris
Henricia sanguinolenta
Ophiuroidea sP.
Strongylocentrotus

droebachiensis

Total Number

Total Dry Weight Biomass (gr

t72

L.67

25

.78

262

3.26

292

3 .57

È
a

¡\)
@

t9736

2
Àve Ave

J-.44 6

797 21
AveAve

2

192A
Àve

lo
Àve

m2

il 6 2t9
Ave

%
Àve^

wt:/m¿
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Tab1e 4 .L. Continued

STATTON B-2

Depth: 1O ' I{LW

ES

RHrIi¡CHOCOELiÀ
Cerebratulus sP.
Nemertea

I.,ÍOLLUSCÀ
Àcmaea testudinalis
BoreotroPhon clathratus
Cerastoderma Pinnulatum
Columbellidae
Crepidula fornicata
Ensis dlrectus
Fossarus elegans
Haminoea solitaria
Hydrobia minuta
Ischnochiton ruber
Lacuna vincta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Littorina sp.
Lunatia heros
Lyonsia hyalina
Macoma balthica
Margarites Ì¡elicina
Ivlactridae

3
6

0.01- 3

<0.01
0.01

Marctr 5, L973

ol
Tø

Àve
no/m2

- Àve
w¿/m2

o.07 L9

1

o.04 3

o.o4 22

0.ol_
o.62
o.o2

<o-o1

3
19

3
3

Noveriber 1. ]-972

%
Ave Ave

wt /m2 ''o/m2

o.2t 38

0.03 3

o.o3 3

Julw 27. 1972
Àve
no/mZ %

Ave
wt/m2

0.01 10 1

Àoril 5. ]-972

o/le
2

Àve
no/m2

Ave
wt/m

È
a

N
\o
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Tab1e 4.I. Continued

STATION B-2

ilJ :; "1 -: 'ì l "---l i "-ì

SPECIES

MOLLUSCå, (continued)
Mesodesma artica
Moelleria costulata
Mysella Planulata
MYa arenarl-a
Mytilus edulis
Nãssarius obsoleta
Nassarius trivittatus
Nucula delPhinodonta
Nucula tenuis
Nucula sP'
Nuculana sP.
Pandora gouldiana
Petri c'o1a Pholadif ormi s
Polinices heros
Polinices sP"
Retusa canaliculata
Retusa obtusa
Tellina agilis
Tellina sP.
ftrais laPillus

ANNELTDA
Aricidea jeffreYsii
Àricidea sP.
Capittelidae
Ciratulidae
Eteone lactea
Eteone sP.
Flabelligeridae
Glycera dibranchiata

0.40 198

o.o5 3

32
538

0.06
1.41

Ave
lo22

ve
1û

1

4
26

0.03 22

t.7L L66
L.79 l-133

March 5, L973

1

4

l_6
118

10

26
346

o.07
o.46
o.02

o.40
o.65

November 1, 1972

%2 no/mZ

L

4

32

L34

rQ.O4

1.O3

2no/m

4

3

6

ve
July

2
Àve

hr

2',1 , lg7 2

16
0.01
0.87

3
1L8

2.24 74 1-0

O.Lz 58 B

t97 2AprÍl 5,
ve

2
ve

wE/m

È
a
(¡)
o

0.61 292 (0.01 16
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Table 4 .I. continued

SßTION B-2

A
¡
(¡)
F

SPECIES

ANNELIm (continued)
Harmothoe sP.
Lumbrinereidae
NeptrLYidae
NephtYs bucera
NephtYs sP.
Nereis virens
Nereis sP.
Ninoe nigriPes
Notomastus sP.
orbiniidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sP.
Phyllodoce sP.
Phyllodocidae
Polynoidae
Scoloplos sP.
Serpulidae tuJ¡es
Sigalionidae
Spionidae
Syllidae
Frag:ments

SIPUNCUI.A
Phascolian strombi-
PhascoloPsis gouldi

0. r-0

10
6

0.01 6

<0.01
0.01

o.03 L44
0.06 3

3

March 5, L973

%
Àve

no/m2
Ave

wx/m2

0 .80

0.05 L1

L6
16

o.04
0.01

November t, 1972
Àve

%ut/mZ
Àve

no/m2

0.07 t75 2

0.13 5

o.15 3

<0.01 L6

L97 2

/"2
ve

2

il 5 21

2
ve 2"Á
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Table 4.7. Continued

S1ATION B-2

ES

ÀRTÍTROPOB.
Aeginella sP.
AmPelisca abdita
Balanus sP.
BrachYura zoea
Cancer irroratus
Cancer sP.
Carcinidea maenas
Carcinus moenas
Chirid<¡tea
Crangon sePtemsP rnosa
Diastylis Polita
Diastylis sculPta
Edotea triloba
Edotea sP.
Eudorella hisPida
Gammaridea
Harpinia ProPinqua
Idotea baltica
Leptocheirus Pinquis
Leptocheirus sP.
LysianoPsis alba
LysianoPsis sP-
oichomonella minuta
orchomonella sP-
Pagurus Pubescens
Photis reinhardi
Photis macrocoxa
PhoxocePhalus holbolli
Unciola irrorata

0,l_1 403 I

1
20

1

l_9
38

861
5L

o.01
o.15
0.03

Lo

o.04 374

l-.96 746 L7

9

lvlarch 5. 1973

2Y"Ave
no,/m

Àve
wt-/m2

0.04 l2A 3

o.3o tr456 L7

l_6
2

0.0L 10

o.l_9 1r418
0.08 189

6.76 4462 40

3
6

t4L 2

o.01

0.01

4

o^o2 3

0.03 3

0.06 368

November t, L972
Àve^

no/m¿ %2
Ave

u¡t/m

o.22 429 15

1

B

o.o2 26

19J
Àve

2
Àve

If,

4

].97 2il 5
AveÀve

2

A
I(,
N
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Tab1e 4 .t. Continued

STATTON B-2

SPECIES

ECHINODER}IATA
AmphiPholis squamata
Asterias vulgaris
Asterias sP-
Ophiuroidea sP.
Strongylocentrotus

droebachiensis

Total Number

Total Dry Weight Biomass (gr

727

4.22

9,393

l_3.20

4,365

6 .68

È
¡
(.¡)
(¡,ì

March 5, 1973

2
Àve Ave

November 1, L972
Àve

2
Ave

r¡

2,937

Lo.98

Ju1 27, 1972
Àve

2
Ave

ll'

t97 2iI 5
Àve

%2
Àve

wt/m
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Table 4.L. Continued

STATTON B-3

t 20' D{LI^I

RFTTNCHOCOEÏÀ
Cerebratulus sP.
Nemertea

MOLLUSCÀ
Admete couthouYi
Boreotrophon c latÏ¡ratus
Cerastoderma Pinnulatum
Columbellidae
Crepidula fornicata
Crepidula Plana
Ensis directus
Haminoea solitaria
Hydrobia minuta
I schnocltiton ruber-
Lacuna vincta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Lj-ttorina sP.
Lunatia Ì¡eros
Lyonsia hYalina
Macoma sP.
Margarites helicina

S

o.20 6

March 6, 1973

o/lo
Ave

no/m2
' Ave
wt/m2

10.07 35
o.08 10

3

10

o.06

o.28

o.05 6

November L, L972

lo
Ave^ Ave^

wt/m¿ no/m¿

6

JuIy 28, 1972
Ave

no/m2 %
Ave

wt-/m2

0.o3 6

/ø
Ave^ Ave^

wL/ma no/m¿

I

il 5 21_

È
I(,
ÈMercenaria me rcenarla
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Tab1e 4 .L. Continued

S TION B_3

L**: il*J :_J :- 
.*r r'*""t 1*:ì

MOLLUSCA (continued)
Mesodesma artica
t"loelleria costulata
Mysella planulata
l,tya arenaria
Mytilus edulis
Nassarius obsoleta
Nassarius tri-vittatus
Nucula delphinodonta
Nucula ter¡uis
NucuLa sp._
Nuculana sp.
Pandora gouldiana
Pitar morrhuana
Polinices heros
Polinices sp.
Retusa canaliculata
Retusa obtusa
Tellina agilis
Tellina sp.
Thais lapillus

SPECIES

ANNELIDA
Aricidea jeffreysii
Àricidea sp.
Capittelidae
Cirratulidae
Eteone lactea
Eteone sp.
Flabelligeridae
Glycera dibranchiata

o.o4 3

L
l_

3

l_9
42

o.o2
0 .10

L973March 6
Ave

%

ve
2

2

i_

L7
29

595

0.55 80

L.76
1.15

o.o1 6

2.A6 3

290
26

o.L2
' o.07

L97 2November l-

wt/mz õt2
ve

no
ve

0.ol- 3

0"51 22
2.58 lo3o 20

o.o7 35

o.oL 16

< o.ol- 13

L97 22AJ
2

ve
2

ve
w

o.13 29

0.35 269

3
3

5
3

34

o.o2

lo2
ve2 no/m

o.87 22

4.20 2320 57

<0.0L 3

L97 2il 5

À
a
(¡,
ul
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Ta]¡le 4.L" Continued

STATION 8.3

SPECIES

ANNELIS (continued)
Harmotlroe sP.
Lumbrinereidae
NePhtYidae
NePhtYs bucera
NePhtYs sP.
Nereis virens
Nereis sP.
Ninoe nigriPes
Notomastus sP.
orbiniidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sP.
Phyllodoce sP.
Phyllodocidae
Polynoidae
ScoloPlos sP-
Serpulidae tubes
Sigalionidae
Spionidae
Syllidae
Fragments

SIPUNCULA
Phascolian strombi
PhascoloPsis gouldi

o.o2

0.0L 3 r

1o.o2 26

Ave

o.09

<0.01 3

Novembef 1, l9l2_

vt /m2
Ave Ave

no/nê %

< 0.o1 6

%YL/m
ve Àve2 r,o/m2

3
3

0.05

o.0L 26

I

1972il s,Apr

%
Àve

no/m2
Ave

wt/m2

È
I
(^)
Or
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Table 4 .1. Continued

bb,d il;J ::_r 'ì

SÎATION B-3

ES

ARTHROPOM,
Aeginella sP.
Ampelisca abdiÈa
Balanus sP.
Brachyura zoea
Cancer sP.
Caprellidae
Carcinides maenas
Carcinus moenas
Chiridotea
Crangon septemsPi
Diastylis Polita
Diastylis sculPta
Eclotea tri loba
Edotea sp.
EudorelIa hisPida
Gammaridea

nosa

Harpinia proPinqua
Idotea baltica
Leptocheirus Pinquis
Leptocheirus sP.
Lysianopsis alba
Lysianopsis sP.
Orchomonella minuta
Orchomonella sP.
Pagurus pubescens
Photis reinhardi
Photis macrocoxa
Phoxocephalus holbolli
Unciola i-rrorata

Ave Ave

o.04 134

0.01 3

4

o.o2 96

2.35 1094 31-

6
6

3

0.17 685 19

1
3

L3
2

48
96

458
BO

.01-

.07

.04

<o
0
0

t973March 6

0.14 605 t2

6

9
1

o.06
o.01

448
38

AveAve
22

0.09 454 "9

6.36 1384 46

1
10
54

o.04
< 0.01

L97 2November 1

o.44 1939 22

È
a(,{

3

<0.0L 16

22

28, L972
AveÀve

2

iI 5, L972
AveAve

2
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Table 4.t. Continued

STATTON 8.3

Ave
22

Ave
tt

March 6, L973197 2November 1
AveAve

L97 228
ÀveÀve

atlo22w

t97 2iI 5
AveÀve

wt/62 %

2.7''l 3

SPECIES

ECÍTINODERMATA
AmphiPholis squamata
Asterias vulgaris
Asterias sP.
Ophiuroidea sP.
StrongrYlocentrotus

droebachiensis

Total Number

Total Dry Weight Biomass (gr

4,O79

LL.T2

B, 881

TL.42

5, 198

L3.45

3, 506

6.65
)

È
o
(^)
@
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Table 4.I. Continued

STÀjPION B-4

Depth: 10'MLW

ES

R}Irl\¡CHOCOELiA
CerebraÈulus sP.
Nemertea

MOLLUSCA
Acmaea testudi-nalis
Boreotrophon c lathratus
Cerastoderma Pinnulatum
Columbellidae
Crepidula fornicata
Crepidula plana
Fossarus elegans
Hiatella arctica
I{ydrobia itrj r', 'a
L 5:-i:t-¡,:'ï, 1. i.. r' ¡:¡bef
Lacu¡ro v,Ll't]ta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Littorina sp.
Lunatia heros
Lyonsia hyalina
Macoma sp.
Margarites helicina
Mercenaria mercenaria

March 6, 1973

o/
Ave

no/m2
Àve

wt /m2

o.o2 3

6

6
3

<0. 01

L2.52
<0. 01

\Iovember 1, L972

o.flo
Ave Àve

wt /m2 no/m2

o,o2 3

o"o2 3

1.60 3

JuIv 2'7 , ¡.97 2

o.13 6

fo

Ave
no/m2

Ave
wt /m2

April 5, 1972

%
Ave- Ave^

wt/m¿ no./m¿

I

o.o2 3

4.2'l

7I.4
0.34
1.76

1s4

54

4A
3

30

11

T

À
(,
\o
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Tab1e 4.1. Contj-nued

r ''t [J1 ":-- I --'-'-:ì r:'"ì - -.l
f"

ON

MOLLUSCÀ (continued)
Meso.lesma artica
l"loelleria costulata
Mysella pJ-anulata
Mya areiraria
I"lytilus edulis
Nassarius obsoleta
Nassarius trivittatus
l.Iucula delphinodont.a
Nucu.la terruis
Nucura sp--_----
Nuculana sp"
Pandora gouldiana
Pitar morrhuana
Polinices heros
Polinices sp"
Retusa canaliculata
Retusa obtusa
Tellina agilis
Tellina sp.
Spisula poynl¡ma

SPECIES

ÀNNELIDA
Aricidea jeffreysii
Aricidea sp.
Capittelidae
Cirratulidae
Eteone lactea
Eteone sp.
Flabelligeridae
Glycera dibranchiata È

I
È()

26
10

0. 06
o.o2

o.o2 3

Sarch 6. 1973Àve Àve
vt/mz no/mz, %

3.39 58
2.9L 1OL6

I
34

o.o2 3

16
35

o.05
o" 55

November 1. 1972
Ave Ave

wt/mz no/mZ %

6
3

I
34

83
2J 62

oloz

5 .1"3
4.84

Julv 27,1972--ãve: Àve^
wt/m¿ no/m¿

o"30 45 I

4"66 74 I

a -q2 ?.?\9 33

10

3

3

3

3

o. 03

1, 00

0.03

o.o2

%2
ve

wL/m

L.og 86 L7

77

1

15

I

6o. 01

2.97

;

3.29 3

3
35

< 0.01
o. 06

o"01 10
o.05 26
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Table 4.1. Continued

;-: ilJ ;': J :-'r ËI :"*t

STATT

SPBCIES

ANNELIDÀ (continued)
Harmothoe sp.
Lumbri.nerei-dae
Nephtyidae
Nephtys bucera
Nephtys sp.
Nereis virens
Nereis sp.
Ninoe nigripes
Notomastus sp.
Orbiniidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sp.
Phyllodoce sp.
Phyllodocidae
Polynoidae
Scoloplos sp.
Serpulidae tubes
Sigalionid
Spionidae
Syllidae
Fragments

SI PUNCUI,A
Phascolian strombi
Phascolopsis gouldi

Ivlarch 6- I97?

%

Àve
no/m2

Àve
wt/m2

o.o3 119 2

3o.o2

0.05

Nor¡cmtrar I I O",

6tlo

Àve
no/m2

Ave
wt/mZ

o.o1 16

o.o1 19

o.11

Ju1w 2?- 1972
Ave

¡o/m2 %

Ave
wt/m2

3
3

3

o.20

a.'72

<o.oL
0.17

774 11

o.17

0.40 6

^è.ori-l 5 - '191?

wt /rç¡2 no/nP %

Àve Ave

È
I
A
H
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Table 4.1. Continued

s

ARfiTROPOM
Aeginella longicornis
Ampelisca abdita
Balanus sP.
Brachyura zoea
Cancer sP.
Caprellidae
Carcinidea maenas
Carcinus moenas
Chiridotea
Crangon sePtemsPi nosa
Diastylis Polita
Diastylis sculPta
Edotea triloba
Edotea sp.
Eudorella ÌrisPida
Gammaridea
Harpinia ProPinqua
Idotea b-altica
Leptocheirus Pinquis
Leptocheirus sP.
LysianoPsis alba
Lysianopsis sP.
orchomonella minuta
Orchomonella sP.
Pagurus Pubescens
Photis reinhardi
Photis macrocoxa
Phoxocephalus holbolli
Unciola irrorata

0.18 845 L4

2
10

131
598

26

<0.01
o. 07
o. 01

<o"o1 70

2.5O 1,331 22

1

3

lvlarch 6, L973

2ô/ lo
Àve

no/ß
Àve

wt/m2

0.15 7L4 L2

0.30 3

6.43 1874 35

3
6

35

o.0I

o.22 lo88 13

9
I

720
67

o.r2
0.03

2 2.t ta
Ave

no/m
Ave

wt/m

4o.06
3

355

November 1, L972

'1 -64 2704 39.

3

o.28 995 L4

JuIv 27, L972-
Ave^ Àve^

wt/mz no/m¿ /"

o"o7 13 2

5
Ave^ Ave^

wE/m¿ no/m¿ %

À
a

È
l\)
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Table 4.L. Continued

STATÏ B-

SPECIES

ECTilNODERMATA
Amphipholis squamata
Asterias vulgaris
Asterj.as sp.
Ophiuroldea sp.
Strongrylocentrotus

droebachiensis

Total Number

Total Dry Weight Biomass (gr

2
AveÀve

2

1.58 3

È
È
u,

5,967

22.3L

8, loo

24.86

AveAve
2lrt

AveÀve
wE/nP o,

/o

)

504

81.34
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Table 4.1* Continued

STATION B-5

Depth: intertidal

RFIYI\¡CHOCOEI,A
Cerebratulus sP.
Nemertea

MOLLUSCÀ
Acmaea testudinalis
BoreotroPtron c lathratus
Cerastoderma Pinnulatum
Cingula aculeus
Crepidula fornicata
Cumingia tellinoides
Fossarus elegans
Hiatella arctica
Hydrobia minuta
Tschnochiton nrber
Lacuna vincta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Li ttorina sP.
Lunatia heros
Lyonsia trYalina
Macoma sP.
Margarites helicina
Mercenari a mercenari a---.*

o.o7 10

83.41 5L2

6

50.97 3

1

;
3

16
31

o. 04
131.60

o. 04

62

I

March 2, 1973

.lo

Ave
no/m2

Ave
wt/m2

444 53

o.o2 4

4o.o2

r42.57

%
Àve Ave

wt /m2 no/mZ

o.16

o. 05

153.43

3

I

24

4

L2

November 3, L972

0.06 22
2,916.5'l 4L9

4
67

6

2

35

10

o.41

0. 01

Ju1w 28. L972
Àve

no/m2
Àve

w¿/m2

54.57 454 83

ir 29 97
ÀveAve

22$¡

o.27 10 2

È
a
ÈÈ
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Table 4.L. Continued
STATTON 8.5

SPECTES

MOLLUSCA (continued)
l{esodesma artÍca
Moelleria costulata
i"Iyse1la planulata
l"lya arenaria
Mytilus edulis
Nassarius obsoleta
Nassarius trivittatus
Nucula delphinodonta
Nucula tenuis
Nucula sp.--
Nuculana sp.
Odostomia bisutf.ralis
Pitar morrhuana
Polinices treros
Polinices sp.
Retusa canaliculata
Retusa obtusa
Tellina agilis
Tellina sp.
Ttrais lapillus

ANNELIDA
Aricidea jeffreysii
Aricidea sp.
Capittelidae
Cirratulidae
Eunicidae
Eteone sp.
Flabelligeridae
Glycera dibranchiata

o. 01 3

9732
Àve

%2
ve

2

5
6

13
I

3
4s
51

I09
10

o.o2
o. 07

18.73

6.85
0. 01

o.o1 4

3.83 92 11

N 29
ve2 no/m2 %

Àve
st

7.O8 64 I

1I
2

4
96
20

o. 04
o.23
o. 09

2I
Ave^

vtt/m¿ 2
ve

1.37 26

5
I

4

32
6

o.42
34.l_5

o.ol 10 2

0.09

o. 01 3

6l

2

l. 09 3

lo2
ve

no/m
ve

458
16¡3
102

o.o2
25.06
I "83

È
a

È
ul
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Table 4.L. Continued

L*_*tr il;x :_:r :_;t r;J i-t :'

SPECIES

ANNELI¡g (continued)
Harmothoe sP.
Lumbrinereidae
NephtYidae
NephtYs bucera
Nereidae
Nereis virens
Nereis sP.
Ninoe nigriPes
Notomastus sP.
orbiniidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sP.
Phyllodoce sP.
Phyllodocidae
Polynoidae
Scoloplos sP.
Serpulidae tubes
Sigalionidae
Spionidae
Syllidae
Fragments

SI PUNCUI,A
Ptrascolian strombi
PhascoloPsis goulcli

o.1I

o. 04 81

November 3, L972
Àve

wt/m2
Àve

no/m2 %

3

I
2A

4
I

o.25
o.a2
o. 05

3
3

o.o2
o.03

July 28, L972

%
AveAve

wt/m2

2

o.o2 3

0.38 10

1972April 29,
Ave

%no/m2
Ave

wt/m2
Ave

2

o.07

o.03

o.18

%

13

6

2

I

A
a

È
Or
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Table 4.I. Continued

stÀrr B-5

ARTÍIROPODA
Aeginella sP.
Ampelisca abdita
Acto:risct¡s ellipti cus
Brachyura zoea
Cancer sp.
Caprellidae
Carcinides maenas
Carcinus moenas
Chiridotea
Crangon sePtemsPj-nosa
Diastylis Polita
Diastylis sculPta
Edotea triloba
Edotea sP.
Eudorella hisPida
Gammariclea
Harpinia ProPinqua
Idotea baltica
Leptocheirus Pinquis
Leptocheirus sP.
Lysianopsis alba
Lysianopsis 'sP.
Orchomonella minuta
Orchomonella sP.
Pagurus Pubescens
Photis reint¡ardi
Photis macrocoxa
Phoxocephalus holbolli
Unciola irrorata 1

10
3

3

3

March 2..1973
Àve

no/m2 %
Ave

vt/m2

15.16 6 T

J

4

4

Nowenrber 3. L972
ât
19

Ave^ Ave^
wt /m¿ no/m¿

L

4
4

I
o.10

o. 05

o.o4 6

1

I

3

6

o.o2 3

10 ,

3

Julw 28, L972

2%Ave
no,/m

Ave
Yt/m2

3

À,,þ
Àve

no/m22wt/m
Àve

À
I
È\¡
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Table 4.1. Continued

ST.ASION B-

SPECIES

ECTI'INOÐER},IÀTA
Àmphipholis squamata
Asterias vulgaris
Asterias sP.
Ophiuroidea sP.
Strong'ylocentrotus

droebachiensis

Total Number

Total Dry Fieight Biomass (gr )

544

82 .85

625

2958.45

820

308.15

800

307.26

A
È
@

March 2,'1973

2
Ave Àve

November'3, 1972
Àve Àve

Jul 28, L972
Ave

2
Ave

w

3

3

3.36

1.48

L97 2il 29
AveAve^

wt/mz lo

<o.o1 3
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Table 4.1. Continued

STÀTTON C-I

t*J: t;;t t, J :'-'t sî:-:l ;:3

Depth: intertidal.

RHYNCi.IOCOEI,A
Cerebratulus sP.
Nemertea

MOLLUSCA
Acmaea testudinalis
BoreotroPhon clathratus
cerastoderma Pi-nnulatum
Columbellidae
Crepidula fornicata
Crepidula plana
Fossarus elegans
Hiatella arctica
Hydrobia minuta
Ischnochiton n¡ber
Lâcürrâ vincta
Lacuna sP.
Littorina littorea
Littorina obsoleta
Littorina sp.
Lunatia heros
Lyonsia hyalina
Macoma sP.
Margarit'es helicina
Iqercenaria mercenari a

12.08 35

1

7

6"83 3

29I.38 317 59

March 2, 1973

lo
Àve

no/m2
Ave

wt-/m2

L.73 L2 2

4

57

24

372

o.03

358.12

November 3, L972

êf
h

Àve Ave
wt /m2 r,o/m2

i66.40 816 A4

o-19 3

o.2B 51 5

3

JuLy 2'1 , L972
Àve

no/m2 %
Ave

wt-/m2

10I.48 L22 46

Àpril 29, L972

o/
lo

Ave^ Ave^
wt/m¿ no/m¿

o.l1 10 4

È
a

È
\o
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I'able 4"1. Continued.

STATION C-I

SPECIES

MOLLUSCÂ, (continued)
Mesodesma artica
It{oelleria costulata
Modiolus modiolus
Mya arenaria
MytiLus edulis
Nassarius obsoleta
Nassarius trlvittatus
Nucul¡r delphinodonta
îJucula tenuis
NucuL;,1 sF.__
Nuculama sp.
Pandora gouldiana
Pitar morrhuana
PoU-nices heros
Polinices sp"
Retusa canaliculata.
Retusa obtusa
Tellina agilis
Tellina sp.
Ttrais lapillus

ANNELTDA
Aricidea jeffreysii
Aricidea sp.
Capi ttelidae
Cirratulidae
Eunicidae
Eteone sp.
Flabelligeridae
Glycera dibranchiata

Merrrh 2 lg73

%

Ave
no/m2

Ave
wt,/m2

I
I

o. 01 13

42
45

o. 09
94.51

0.07 29 5

Nrrr¡em?rer 3 - 197)

wt/n12 no/m2 %

Àve Ave

7
L4

48
92

o- Io
o.36

o.o2 4 I

I

Jwlw 27. 1972
Ave

no/m2 ollo
2

Ave
wL/m

0.46 6

3

4
2

L

35
l6

13 .81
27.L5

April 29. 1972
Ave^

wt/m¿ 2ol
Ave

no/n

34
L4

90
38,

r. ol
11. 05

13.49 3

I È
a(¡
o

o. 01 3
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Table 4.3-. Continued

SPECIES

ANNELIB, (continued)
Harmothoe sp.
Lumbrinereidae
Nephtyidae
Nephtys bucera
Nephtys sp.
Nereis virens
Nereis sp.
Ninoe nigripes
Notomastus sp.
Orbiniidae
Paraonidae
Pectinaria gouldii
Pherusa affinis
Pherusa sp.
Phyllodoce sp.
Phyllodocj-dae
Polynoidae
Scoloplos sp.
Serpulidae Lubes
sigalionidae
Spioni-dae
Syllidae
Fragments

SIPUNCUI,A
Phascolian strombi
Phascolopsis gouldi

March 2, 1973

%

Ave Ave
wt/mZ no/m2

4o.L2 19

o. 04

November 3. 1972

%
Ave

no/m2
Ave

wt,/m2

41o.o4

o.o2 g I

0.06 L2 2

Jrrlv 27. L972

"Á

Àve
no/m2

Ave
wt/m2

0.50 29 3

A¡rri1 29. L972
Ave2 no/r¡¡2 %

Ave
vttr/m

È
t
ur
F
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Table 4.1. Contj-nued
STATION C-I

SPEC

ARTHROPOM
Aeginella sP.
Ampelisca abdita
Balanus balanus
Brachyura zoea
Cancer sp.
Caprellidae
Carcinidee maenas
Carcinus moenas
Chiridotea
Crangon septemsPi
DiastylÍs Polita
Diastylis sculPta
Edotea triloba
Edotea sp.
Eudorella hispida
Gammaridea

nosa

Harpinia propinqua
Idotea baltica
Leptocheirus Pinquis
Leptocheirus sP.
Lysianopsis alba
Lysianopsis sP.
Orchomonella minuta
Orchomonella sP.
Pagurus pubescens
Photis reÍnhardi
Photis macrocoxa
Phoxocephalus ho1bol I i
Unciola i"rrorata

March 2, 1973

%

Àve Àve
w,t/m2 no/m2

6
3

10

I
1

2

0.19

o.7l

16

(0.01 10

1

2

6

November 3, L972
Ave^

no/m¿ alfo
2

Ave
wt/m

o. 01

¿o l)1 'lâ,

81

0.08 56 I
<0.o1 4 1

o. 01 81

Jl¡W 27, L972

2%Ave
no/m

Ave
wt,/mZ

.<0. 01 3

April 29, 1972

2 2%Ave
no/m

Ave
wt/m

À
a

ul
N
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Table'4.1. Continued

;;J t_:x :_J -',:'1 rïr-t :*l

ï c-

SPECIES

ECHINODERMATA
Amphipholis squamata
Asterias vulgaris
Asterias sp.
Ophiuroidea sF.
Strongylocentrotus

droebachÍensis

Total Number

Total Dry t^leight Biomass (gr

3

lo

Àve Àve

524

406. 05

2N
Àve

22
Ave

1{
AveAve

2

608.80

965 6s6

360.60

Àve
%22

ve
wt/m

)

263

117 .14

A
a

ul(,
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Table 4.L. Continued

sr.ArïoN c-2

r:^""4 ' "".] '-ì iï:*"1

Depth: 10' MLW

SPECT

RIf:|t.¡CHOCOELA
Cerebratulus sP.
Neniertea

MOLLUSCA
Acmaea testudinaU.s
Boreotrophon clathratus
Cerastoderma pinnula bum
Columbellidae

'Crepidula fornicata
Crepidula plana
Fossarus elegans
Hiatella arctica
Hydrobia minuta
Ischnochiton ruber
Lacuna vincta
Lacuna sp.
Littorina littorea
Littorina obsoleta
Littorina sp.
Lunatia Ïreros
Lyonsia hyalina
Macoma sP.
Margarites helicina
Mercenaria mercenaria

March 5, 1973

lo

Ave
no/m2

Ave
wt/m2

tgz.B4 80 l_9

November 3, 1972
Àve

wt-/m2
Ave

no/m2

0,01 3

184.35 93 4

Jts.Ly 27, 1972
Ave

.,o/m2
A.Ve

wt /m2

104.65 45 2

4)ri1 5, 1972
Àve

no/m22
Ave

wt,/rn

I

51.s5 61 69

78.98 3 3

È
t
ulÈ

t-ì
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Table 4.1. Continued

STATION C-2

SPECIES

I,IOLLUSC.A (continued)
Mesodesma artica
Moelleria costulata
Mysella planulata
Mya arenaria
Mytil-us edulis
Nassarius obsoleta
Nassarius trivittatus
Nucula delphinodonta
Nucula tenuis
Nucr-l-tra Sp.
Nucula:ra sp"
Pandora gouldiana
Pitar morrhuana
Polinices heros
Polinj-ces sp.
Retusa canaliculata
Retusa obtusa
Tellina agilis
Tellina sp.
Thais J-apill,us

ANNELIDA
Aricidea jeffreysii
Aricidea sp.
Capittelldae
Cirratulidae
Eunicidae
Eteone sp.
Eteone lactea
Glycera dibranchiata

o.o3 13

È
t
ul
ul

March 5, 1973
Àve

vt/mz 2%Ave
no/m

3
I

1t
5

o.75
o. 08

o.22 48 1I

November 3, L972
Àve

wt /62 %

Ave
no/m2

3

6

10

o. 01

3.7 2

o.59

0.37 51 2

JuLv 27, L972
2 2o/ /o

Àve
no/m

Ave
wt/m

8.14 40 2

0.'76 22 I

?

o.52 r38 5

Àpril 5, L972
Ave

/o2no/m2
.A've

wl/m

7

7

6

6l

o.o2

0.13

0. 03 67

o.o7 326 L2
0.36 170 7
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Table 4.1. Continued

:;Ji;J:I rît ----:

SPECIES

ANNELIDA (continued)
Harmothoe sp.
Lumbrinereidae
Nephtyidae
Nephtys bucera
Nephtys sp.
Nereis vlrens
Nereis sp.
NereLdae
Notomastus sP.
Orbiniidae
Paraonidae
Pectinaria
Pherusa af
Pherusa sp
Phyllodoce
Phyllodoci
Polynoidae
Scoloplos
Serpulidae
Sigalionid
Spionidae
SyIlidae
Fragments

gouldii
finis

SP.
dae

sP.
tubes

ae

SI PUNCUI,A
Phascolian strombi
Phascolopsis gouldi

Merch 5- T973

%
Ave Àve

wt/mZ no/mZ

0.06 64 15

0.14 32 I

o.o2 I

¡

5

0. 05

Nowember 3- 1q72
Ave

%wt/m2
Ave

no/m2

0.01

o.0g

(0. 01

o. 01 3

10

3

26 1

6

3
13

0.01
0. oL

o. 01

0.11

Jt:Lv 27. 1972

%
Àve Àve

vt/m2 no/m2

3

19
3

1

o.o1 6

o.60
0. oI

o.l4 6

o.01

April 5, l-.972

2 2%Ave
no/m

Ave
wt/m

À
!
ul
Ot

ri'
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Table 4.L. Contj-nued

SPECI

ARTHROPOær
Àeginella sp.
Arnpelisca abdita
Balanus sp.
Brachyura zoea
Cancer irroratus
Caprellidae
Carcinidea maenas
Carcinus moenas
Chiridotea
Crangon septemspi
Diastylis polita
Diastylis sculpta
Edotea triloba
Edotea sp.
Eudorella hispida
Gammaridea

nosa

Harpinia propinqua
Idotea baltica
Leptocheirus pinquis
Leptocheirus sp.
Lysianopsis alba
Lysianopsis 'sP.
Orchomonella minuta
Orchomonella sp.
Paçlunus benhardus
Pagrrnus pollicaris
Photis macrocoxa
Phoxocephalus holbolli
Unciola irrorata

1973I'larch 5
ÀveAve

2

<0.0I 4g 1I

<o.ol 16

<o.o1 16

4

4

o.o1 91 2L

r9723
Â,veAve

22

0.23 1101 43

l.o0 406 16

19 1

o.o7 368 L4

3
3

o. 03

0.75

9
I

230
19

L97227
Ave

22

0.03 995 37

3

0.33 438 16

È
a

ul\¡

il 5, 1972
ÀveÀve

22
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Table 4.)L. Continued

.ì.-''r. äJ ,:J ;'-',T f:r"*t

STATÏ c-2

SPEC ES

ECHTNODERMATA
Amphipholis squamata
Asterias vulgaris
Asterias sp.
Ophiuroidea sp.
Strongylocentrotus

droebachiensis

Total Number

Total Dry Weight Biomass (gr )

88

132.50

2,655

116,25

2,396

196.57

March 5, L973
Ave Ave

w 2

0.03 5 1

42L

I94.23

L972November" 3
AveÀve

%2l¡t

4.46 6

L97227Jul
Ave

ol/o
Ave

no

iT 2
AveAve

wt/rçP %2

r.77 :33
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Tabte 4.2. Rank of organj-sms collected at Salem Harbor

benthic stations, March 1972 - March L973-

SA¡'IPLINC PERIOD March 1972

Dats Includes: Tot.ll and Toc.t¡c./t't2 (to a depth of 5 cm.), I of speclea encounrered per
5/16 H2, I of Toc. # for eaeh epeclea, and e Cu¡nulative of eample Z.

'J

t
rJ

II

I

r. I
:1Lú

I
,.f;
.I

il
H

'ilfi

r.t
:irù

A-1

s ecles
l[ya arenaria
HydrobÍa minuta
Anpelisca abdlta
Scoloplos sp.
Nassarius obsoleÈa
Nephtys bucera

Tot' û/lf2
Toc.l{c. /M2

# Sp. 10

Cum. Z

4L
64
74
83
90
96

^-2
SpecLes

tot.lt/u2 442
Tor.l¡c./M2 rlo

7.

{ sp. 19

uutrr. Á

774
59

7

41
23
10

9
7

6

Littorina littorea
Nassarl-us criviltarus
Mya arenaria
Phoxocephalus holbolLÍ
Arnpelisca abdita
Nephtys sp.
Lacuna vlncta
Sy11ldae
Leptochelrus pLnguis

23
22
L4

8
8
7

4
3

2

23
45
59
67

82
B6
89
91

A-3

SÞecies

Toc. ü/y2 2670
Tor.t{r. /1.f2 5

J
h

Í Sp. t8

Cu¡q. Z

A-4

Species

tot.ll lvz 4s6z
Tor.t.lr./v2 7

q
h

f Sp. 24

Cr:¡. Z

LepÈocheirus plnguis
Lysianopsis alba
Phoxocephalus holbolli
Photis macrocoxa
Eudorella hisplda

32
31
I8

9
2

32
63
81
90
92

54
L4
L4

J
3
7

2
2

<t.J+.
68
82
85
88
90
o,
94

Leptocheirus pinguis
Phoxocephalus holbolli
Lysianopsis alba
Eudorella hispÍda
Nucula delphinodonta
Eteone sp.
UncÍola irroraÈa
Photis Bacrocoxa

Tor.tl ht2
tor.t{r. /M

1
¡

J

''I

B-1

Soecies

"toc.ll h42 266
Toc. !ùc. /l'f2 3

f Sp. 15

Cu¡o. 7,

B-2

Spec lee

I
1

230
5 ,

# Sp. 20

Cun. Z

'T

Nephtys bucera 26
Telllna agllis 20
Nassaríus obsoleta f6
Leptocheirus pinguis 11
tiydrobia minuÈa 5
-iassarirrs t,rlvlttatus 5
Lys lanr-r;,.; is alba 4
Marg:rrites hellclna 2
Cerastoderma plnnulat,un 2
Mya arenaria 2
Cirratulidae z

26
46
62
73
78
83
87
89
91
93
95

3B
1t
t0

6

5

5
J
J
J
2

2

'ìQ

49
59
66
72
77
B2

B5
88
91
93
95

Leptocheirus pinguis
Paraonidae
Tellina agilÍs
Cirratulidae
Nassarius obsoleta
Nucula delphinodonra
Phoxocephalus holbolli
Lumbrinereidae
Arí'cidea jeffreysii
Phyllodoce sp.
Ampelisca abdita
Lysianopsis alba



4.60

8-3

Specfes

Tot. ü/M2
Toc.IJc. /M2

lot..ll I ,\42

Tot.llt. /

', 
,r.ro

Cun. Z

Tab1e 4.2. Continued

SAIÍPLING P ERr0D__-@.u!9J2._

# sp. 22 B-4740L
l0

7. Cum. Z Soeciee
^11

YL¿
z2
82

7.

Nucula del"phlnodonta . 31
Leptocheirus plngufe 24
LysLanopsis alba LB
Phoxocephalus holboIl1 Ll
Lumbrlnereidae 6
Unciola irroraÈa 3
Arnpellsca abdita 3

Tot,.ll/u2 595
Tor.tlr./M2 83

L

c-l Tor .t lvz 440
Tot.t¡r. /M2 145

Phoxocephalusholbolll 35
Lacuna vincta L4
LÍtcorfna littorea 9
Nucula delphinodonta I
Nassarius obsolet,a 7
Polynoídae 6
Lumbrinereidae 4
Lysianopsls alba 4
Telllna agllis 3
LeptocheÍrus pinguls 2
Eteone sp. 2

les
coloplos sp. 33

Littorina litt,orea 28
Mya arenaria 20
Mwt-ilrrq a¡lrr]ic O¿

Nephtys bucera 4
Acmaea ¡estudinalis 2

ü sp. 13

Cum. 7.

3t
55
73
84
90
93
96

35
49
58
66
73
79
83
87
90
92
94

f sp. lL
./

33
61
81
ô^

94
96

76
I
3
I

2
2

2
2

t3
Éå

T
3

H

n
d

*:¿Õ

'3

B-5

SoecLes

û sP. 14

Cr¡¡o. Z
Littorina littorea
Mya arenaria
Mytilus edulis
/. {p¡o¡¡rl i¡laav-!.qLs^^uqs

Acmaea testudLnalfs
Nassarius obsolet,a
Nerels virens
Scoloplos sp.

76
84
B7
7V

92
94
96
98

- ir.l

c-2

s ies
Phoxocephalus
Llttorina lirtorea
LysÍanopsls alba
Ampelisca abdita
Lunbrinereidae
NephEys bucera
Nassarlus obsoleta
Mya arenaria
Telllna agills

r.ox.lllMZ 253
Tor.¡n¡r. /M2 246

.l
b

?6
24
11

9
9
9
2

2
2

26
50
6l
70
79
B8
90
92
94

L

I
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Table 4.2. Continued

SAI{PLING PERIOD JuIv L97 2

4.61

rot,lllvz 398
Toc.Wc./M2 273

n
h

-l
lt

A-1 Tor.#/u2 .396
Toc.t{¡. /t{2 249

-L

f sp. 11

Cr¡¡o. 7,

A-2

Soecles

f sp, 11

Cu¡n. fil
7-l

f
,

.J

rl
'I

L:!

1!
ì{¡
r&

trifg

qç

s

ñttg

E
: ;i,
¡i

fl--t

j

Species
Mya arenarla
Littorina litgorea
Nassarius obsoleÈa
Mytilus edulls
Capitellidae
Eteone sp.
Scoloplos sp.
G¡mmaride¿

À-3

Soecies

toc. f /lt2
lor.t¡s. /M2

32
58
70
81
87
93
96
99

f Sp. LB

Cun. Z

A-4

Soecles

toc.ll /u2
tor.wc. /u2

32
26
L2
11

6
6

3

3

Littorina litEorea
Nephtys bucera
Lacuna sp.
Nassarius trivittatus
Flabelligeridae

5B
73
84
94
96

f sp.

Z Cr¡¡. 7

58
15
ll
t0

t

2728
2L

f

LepÈocheirus pinguLe
Orchononel-la mlnuta

B-1

Species

rot.{l luZ '67
Toc"wE" /M2

64
95

fSp. 5

Curn. 7,

B-2

Specles

"tor.tl/M2 3154
tor.llc. /y2 11

# sp. t5
UUrl. A

64
3t

LeptocheÍrus pinguis
Orchomonella minuta
Diastylls polita

5B
38

4

58
96

r00

2
q

Nephtys bucera
Nassarius t,rfvittatus
Îellína agllis
Crangon septemspÍnoea
Edotea trfloba

67
15

9

4

4

67
82
9l
95
99

66
t4

6

5
4
7

66
80
B6
9r
95
97

Lepcocheirus pinguis
Orchomonella ¡ninut,a
Nucula delphinodonta
Eteone sp.
Tellina agills
Lunbrinereldae
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Table 4.2. Continued

SA¡.IPLING PERI0DJT&!-9J.3_

I sp. L7 B-4

6

i]

it
i

lrI
r{,.. ¡
t
I
tin!f
iri
'
ì

rr3
t,'wrú
i
\
!F;ii*ii*
r ri&
I

.t4
,,.þ.

$

B-3

Soecles

1or. #/tt2
Tot.t{t. /M2

Toc.lth42 6907
Tor.tJc. /M2 t9

z

f sp. L7

UUE¡. L

888r.
11

7 Cun. Z Soecfes
Leptocheirus pinguis
Nucula delphlnodonta
Orchooonella ¡nl.nutb

39
37
22

39
76
98

Leptocheirus pinguis
Nucula delphinodonta
Orchomonella mínuta
Lu¡nbrinereldae

39
33
L4
L1

39
72
86
97

B-5 tor.l/¡t2 
^6¿Tot,.}Jt. /M¿

5
171

L

Í sP. zz roc.lt lMZ g6s
tor.tlr. /lt2 609

L

û sp. ro
Cun. 7Cr¡n. Z

c-1

SpeclesSoecLes
LittorÍna littorea
Fossarus elegans
Mya arenaria
NassarÍus trlviÈtaÈus
Lacuna vincta
Hydrobia minuta
Tellina agflis
Capftellidae
Nephtys bucera
Nereis sp.
Aeginella abdÍta

5
5
5
4
3
2
2
2
2
2

2

65
70
75
79
82
84
86
88
90
92
94

Littorina 1itÈorea
Fos'sarus elegans
Mya arenaria
Nephtys bucera
Mytllus eduLls

û Sp. 14

85
5
4
3

2

85
90
94
97
99.*\''q

iÉ
:

I

¡. I
iú

.

:-l

,i{

c-2

Specles

toc.ll lYtZ 27ag
Toc.l.Ic. /M2 lo8

q
/¿ Cu¡n. L

';;i

Gam¡naridea
Leptochel-rus pinguLs
Orchomonella ninuta
Eteone sp.
Telllna agills
Llttorlna lftcorea
Mya arenarLa

37
22
18
L2

5
2
2

37
59
77
89
94
96
98
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Tab1e 4.2. Continued.

SAI{PLTNG PERIOD No L97 2

-l,i_
I

rJ

iÍ
.t

A-l

Specles

lor.f/M2 713
ToC.Hc./M2 58

Í sp.. t7 tot.lllu2 476
Toc.l{r. /y2 ZZL

.f
L

f sp. L7

Cun. Z

A-2

Z Cu¡. Z Soec l-es

Leptocheirus pLnguie
Mva arenaria
Littorlna littorea
TellÍna agilis
Mytilus edull.s
0rbiniidae
Ampelisca abdita
Nereis virens
Nucula delphfnodonta
Phoxocephalus holbolll

38
L2

38
50
62
69
75
8r
86
90
94
96

Tellina agilis
Lit,Èorina littorea
Nassarius trivittatus
Acmaea testudinalis
Nephtys bucera
Leptocheirus pinguis
Pherusa affinis
OrbinLidae
Pandora gouldiana

40
69
76
80
83
86
88
90
92

f sp. zo

7, Cr¡¡¡. Z

40
29

7

4
3
5
2
2
2

n
:¿d:l

T.1
Iü

El
.:È+
.¡

ru
'.¡*
.Ë

açig
PÍ

T
ú
lrf.:
.i
-J

L2
7

6
6
5
4
4
2

A-3

Species

tor.l/Þr2 2681
Tor.tJt. /1.f2 10

.l
L

f sp. 20 A-4

Species

Tor.flu2 94st
Tor,.I{È. ¡y.Z L7

Cr¡n. I
Leptocheirus plnguls 33
LysianopsÍs alba 26
PhoxocephaLue holbolll 14
Tellina agllie LZ
Eteone sp. 5
Nucula delhlnodonta 3
Nassarius trivl.ttatus 2
Unciola lrrorata 2

Tot. # IMZ
Toc.wr. /M2

33
59
73
85
90
93
95
97

Í sp. 13

45
76
85
93

I sp.¡rToc.#/M2 g
Îoc.wc. /Ìf¿

732
I

B-I

Speclea

B-2

SoecLee

Nucula delphinodonta
Lepcocheirus pinguis
LysÍanopsis alba
Phoxocephalus holbolli

45
31

9
I

,t: 366
3

ß Cun. Z
3

ù:¡

,i
Telllna agtlls
EÈeone lact,ea
Leptocheirus plngula
Nassarir¡s triviËÈatus
Lysianopsis alba
Mya arenari-a
Solenidae
Nephtyiciae

34
24
11
I
6
5
J
2

34
58
69
77
83
88
9r
93

40
L7
L6

6
4
4
3

2
2
,)

40
57
IJ
79
ÒJ
o?

90
92
94
96

Leptochefrus pÍnguis
Lysianopsis alba
Phoxocephalus holbolli
Tellina agíIis
Nucula delphinodonta
Ampelisca abdita
Eteone lactea
Lumbrinereidae
Unciola irrorata
Eudorella hfsplda

t
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Table 4.2. Continued

sAI'fPLLNc P ERIoD-À@9I-I9L

46
66
78
87
96
98

L2
9
9
2

53
t1
11
I
3
3
2

itil
r-1tt
IJ

¡t!t
tJ

rl

:l
f--t
'p
u.l

f,

il

t
II

#
Ë

F{
.I

..r+(

ít,}
1

B-3

SÞecles

Tor.#/M2 844
Tor.tJr,. /t{2 308

B-4 Tot,tth42 8129
Tor.Wt. /M2 ZL

s Les
Eocheirus pinguis 35

Nucula delphinodonta 34
Lyslánopsis alba L3
Phoxocephalus holboll1 9
Anpelleca abdita 4

c-1

Speciee

toc.ltlu2 -osa I sp. t4
tor.!lr. /u2 36r

Z Cun. I
B-5

s s
Ë,torina ttorea

Mya arenaria
Îellina agiLis
Nassarius tr lvf t,taÈug
Acmaea testudl.nalls
Nephtys bucera
Mytllus edul-le

Toc. #/¡t2 ^5220 Í Sp. 22

Tor.t{t. /M¿ 13

f Cun. Z

f Sp. 22

Cua. 7,

35
69
82
91
95

@-
Nucula delphlnodonta
Lyslanopsis alba
Phoxocephalus holbolLl
Anpellsca abdl.ta
ReÈusa obtusa

46
20

I sp. 2L

z
53
64
75
83
86
89
9r

Littorlna littorea
Mytf.lus edulls
Leptocheirus pinguls
Mya arenaria
Lacuna vincta
Crepidula fornicata
ScoLoplos sp.

57
L4

9

7

4
2
2

57
7L
80
87
9t,
93
95'

c-z

Specles

Tor. #/!r2 2578 I sp. 25

Tor.wt./!f¿ L97
7, C¡un. 7'

'j
:i,i
,ti

{i.:
.!

:

:

I

!J

Ampelisca abdita 43
LeptocheÍrus pÍnguis 16
Lysianopsis alba L4
PhoxocephaLus holbolLl 9

Eteone lactea 7

LlÈtorlna llEtorea 4
Tel,llna agtLie 2

43
59
73
82
89
93
95
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Table 4.2. Continued

SAI,{PLING PERIOD March L973

-t_.
,J

39
20

9
I
7

6
5

29
20
18

9
5
5
3
t
z
2

I'l
'I

l_!

'ï
¡
I
I

lt
r'.å

4
iîfú

t
.t

,ü
.în

.*

.Q

rl

Ç
,.t
,1'
É

t:;l:Ï-Ìj

A-1

Species

Tos.l/M2 1921
Toc.t'lr, /M2 70

7

ü sp. 20

Cum. Z

L-2

SpecLes

Tot .lt /',12 7 43
Tot.l.¡c. /y2 L47

z

Í Sp. 26

Cun. Z
Hydrobia mlnuta
lrya arenarla
Arnpellsca abdlËa
Tell,lna agilis
Mytilus edulls
Lltforina ltttorea
0rbLnltdae

39
59
68
76
83
89
94

I sP. 24

Z er¡o. Z

Lit,t,orina littorea
Tellina agilÍs
Nassarius trivittatus
Lumbrinereidae
Phoxocephalus holobol-li
Nucula delphinodonÈa
Unciola irror¿ta
Strongylocentrotus

drobachiensÍs
A,npellsca abdita
Unidentified

À-3

Specles

Tor. û/M2 
^3497ToÈ.wÈ. /l{¿ 7

Tot.llllf2 L2202
Tor.!lr. /M2 2A

q

28
45
60
70
77
BI
83

85
87
90

f sp. 26

/^..- q

28
L7
15
10

7

4
2

2
2

3

A-4

Soac i ps

Lepcocheirus plngul-s
Phoxocephalus holbolll
Lysianopsis alba
Nucula delphinodonta
EudorelLa hispida
Tel1lna agilis
Lysianopsis alba
Nassarius trivlttatus
Photis Eracrocoxa
Phocis rei.nhardi

29
49
67

Nucula delphinodonca
Leptocheirus pinguis
Lysianopsis alba
Phoxocephalus holbolli
Photis macrocoxa
Photis reinhardí
EudorelLa hispida

B-2 lor,tj /M2
ior.i.l¡. /M2

Specles

45
20
L2

9

5
4.

2

45.
65
77
86-
91
95
97

Í Sp. 25

LUN. L
':

B-t

s ec fes
t Lus edulis

Nassarius trivlËtatus
Telllna agills
Serpulidae
LysÍanopsis alba
Leptocheirus plngule
Lacuna v incta
Henricia sanguinolenta
Ampelisca atrdfta
Lumbri.nereldae

lor,lllMZ 310
Toc. llc. /tl2 3

76
81
86
89
91
93
95

f Sp. 19

31
s4
65
7L
76
81
85
87
89
91

4390
7
.l

31
23
11

6
5
5
4
2

2
z

Nucula delphinodonta
Phoxocephalus holbolll
Lepcocheirus pinguls
Lysianopsis alba
Eudorella hispida
Telllna agilis
Nassarfus trivittatus
Lu¡nbrinereidae
Anpdi ísca abdita

26
20
L7

9

9

5
4

3
3

26
46
63
72
BT

86
90
93
96

i
I

I
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Table 4.2. Continued

SAI,fPLINC PERIOD Marc I S73

û Sp. 22

Specles

4.66

roc,{llu2 sÐO t Sp. 2L
Tor.llr. ¡u2 ZZ

7, Cus. 7

B-3

t rus P
LysfanopsÍs alba
Nucula delphlnodonta
Phoxocephalus holboll1
Aropellsca abdfta
Photis macrocoxa
Eudorella hlspida
Mytflus edulfe
Unclo1a lrrorata

B-5

Species

ToE. #/¡'t2 1547
Tot,.I{c,. /}1¿ 7

7
31
19
L7
13

4
3
3
2
2

50
67
8(l
84
87
90
92
94

34
22
L4
L2
10

2
2

Nucula delphinodonta
Leptocheirus pfngufs
Lysianopsis al-ba
Ar,çellsca abdita
Phoxocephalus holboll,i
Lu¡obrinereidae
PhotLs Dacrocoxa

ô
Tot.ll /M' 537
Tot.i{r. lu? qoo

-/"

34
56
70
82
92
94
96

f Sp. 15

Cui¡. 7,

â'
1or.ü/u4 821 I Sp. 2L
ToE.Ut,. /M¿ 307 ,

7 Cr¡¡o. 7

c-1

Specles
Llttorina liÈtorea 62
NassarÍus tr{vLt,tacue 13
Mytflus edulis 6
Mya arenaria 5
Crepidula foralcata 2
Nephtytdae 2

c-z

62
75
8t
86
88
90

Littorina littorea
Mytilus edulÍs
Mya arenaria
Acmeae testudinalls
TeIIina agilis
Nephtys sp.
Phoxocephalus holbolll
Cancer sp.

Í sp. 12

Cum. f

59
67
75
82
87
91
93'
95

Specl.es

Tot,ll h42 42L
Tor.I{c./M2 L94

q
h

.s

I

Phoxocephalus ho1bolll
Littorfna l1tÈorea
Lumbrinereldae
Telllna agtl"is
Arnpellsca abdlta

. Nephtys sp.
Leptochelrus pLnguls
Eudorella hlspida
Naeearlus trlvit,taÈus

2L
19
t5
l_1

L1
I
4
4
3

2L
40
55
66
77
85
89
93
96

..i
I:l
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Table 4.3. OverLap of organisms, by ¡rercent and number

(j.n parentheses), collected at Salem Harbor
benthic stations, March L972 - March l-973.

FOR SAIÍPLINC PERI0D Merc 1 07'

Data lncludes for each gtatlon: total number of lndlvlduala Per square meEer
Èo a depth of 5 c¡¡. (f IND.), total nuuber of apecLes encountered per Sltøt'
squarê DGÈer Co a depth of 5 cu. (l St.¡, total dry relght bloo¿es (to neareaÈ
grsa) of organl.a¡¡ collecÈed per sguare Deter to I dePth of 5 cm. (m.)

18

24

L4

n
L¡
I

i,r,I
ti

{

r-l

,J
:

n
u
I
¡

f
fÍ
I

E!
..T

ET

ü¡
t:

î

,:}
I

i
I

'.t
.-i

I
I,i
j';
i

ì
Í

ÞJ

À-1 A-2 A-3 A-4 B-t v2 B-3 B-4 B-5 c-1 c-2
f IND. f SP.

htr.

442
110

267 0
5

4562
7

266
3

1230
5

7401
t0

LLz2
82

774
59

595
83

440
r45

10

19

24

l5

20

22

Lt

I3t;*¡
:
I
1

L

¡

4
I
¡

I

I

:

253
246

15
(6)

35
(s)

20
(s) A-l

24
(4) ( )

2
5 ( )

4
5

20
(4)

10
(4) ( )

4
5

L2
(s)

L7
(1r)

16
(10)

L2
(6)

13
(7)

16
(8)

27
(e)

33
(4)

39
(4)

44
( 7) À-2

33
( 7) A-3(

67
14)

18
(6)

43
(10)

56
(10)

26
(r0) )(

3

5 (
2
4)

53
(14)

57
(13)

2.
(s) ( )

2

4
29

(r0) À-4
18
( 7)

28
(15)

20
(6) B-1

35
(e)

I5
(8)

19
(8) (

I
s) ( )

7

3

( )
3

J
19
(e) B-2

42
(14)

30
(14)

I
(s)

)
31

(13
2
5 )(

I
2( )

32
(e) B-3

r4
(6)

ll
(3)

50
(11) B-4

31
(6) B-5

47
(e)

30
( 3) c-1

c-2
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Table 4 .3. Continued

FOR SA}IPLING PERIOD JULY r972

Dats lncludes for each staÈlon: total number of lndlvlduals per square meter
to a depth of 5 c¡¡. (l IND.), total number of apecles encountered per 51L6,,
squsrê Ecter to a depth of 5 co. (l SP.), total dry uefghE bio¡nasg (t,o neareat,
grsn) of organleo¡ collccted per aquare treÈer to a depth of 5 c¡¡. (I'n.)

18

l5

. r1l
': !

IIti-,

i-.ril
, b,r
i

iru
i¡s
i
¡
¡

ll
ii*.'|-
ì

ä
j r.û

ìis
:
\

--¿ .b

:

{ìç
ls
t
{
{
,i-j &
¡. ì
1¿
-j

¡,
.t

¡
i:-l,/;

t
Àl

t

I
.:

A-l A-2 A-3 A-4 B-5 c-1 c-2
f IND. S SP.

h,r.

396
249

It

398
373

1l

2728
11

B-1 b2 B-3 B'-4

4088
r05

2

3154
tl

8881
l1

6907
19

64s
17r

18

17

L7

22

t0

675

965
609

2708
r08

33
(4)

14
(6) A-1

( )
2
6 ( )

I
4 (

I
r.) ( )

5
4 ( )

0
7 ( )

2

4
38
(8)3( )

28

0
(4) ( )

1
3

0
2( ) )(

I
4

7L
(ro)

63
(4) ( )

5
6

L-2
(

0
2)

26
(3)

42
(rr) A-333

(11)
0
3( )

80
(10)

61
(r0)

55
(10) ( )

2

I ( )
I
3

0
r)(

17
(6)

22
(e)

I5
(8) (

2.
8) ( )

0
I

r9
(B) A-4

( )
I
3 (

4
2) ( )

7

3
B-t

( )
4
3 ( )

0
t

I
3( )

6r
(12)

3
6( )

0
3( )

45
(10) B-259

(8)

86
(10) (

0
7)

0
(3)

40
(ro) B-3

2

7 )( ( )
2

3

38
(11) B-4

78
(7>

9
(r0) B-5

6
4( )

c-1

c-2 14
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J

¡
!

ri
I
I:!
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r"¡

It
¡.l

-l
.1

I
4...j

I

t

;

I

I

i-l

I,l

i

A-I A-2 A-3 A-4

FOR SA},ÍPLING PERIOD

B-1 B-2 B-3

Fpl 11

B-4 B-5 c-l c-2

4.69

/l i\D. # sP.
lrt.

Table 4 .3. Continued

Dåts lncludee for each statlon: coÈal number of lndlvlduale per square neter
to a depth of 5 c¡¡. (l INO.), coÈal number of epecles encountered per 5lL6*
Bquare ¡ûcter to a deprh of 5 c¡0. (l SP.), Èocal dry weight blooass (co nearest
giss) of organlsos collected per square meter to a depth of 5 cn. (m.)

A-4

1,7 6

22L

2 68r
IO

945r
L7

L7

L7

20

22

22

L4

7L3
58

20

366 13
3

8732
r3

522C
r3

8r2 9

2L

844
308

6s6
361

257 B
L97

32
(r3) A-1

58
(13)

5l
(10)

47
(r2)

34
(e) I( )

38?o

(e)
50

(11)
4L

(rr)
28

(e)

(
3B

8)
I4

(11) A-2
22

(10) (
7

8)
48
(7)

r4
(10) (

6
e) ( )

7

I
53
( 7)

A-3
6r

(14)
13
( 6)

r3
( 7)

50
(rr¡(

55
rs)

38
(r0)

81
(17)

60
( r6)

37
(r0)

56
(17 )

72
( 16)

84
(15) ( )

I
7

L2
( 7)

20
(e)

6( )
25 r9

( 7)
28

(e) B-l29
(10)

l9
(8)

20
( e)

7

(r1)
14
( e)

5I
( 14) B-2

7L
(18)

66
(u)

48
(r2) B-3

81
(16) ( )

0
7

l2
(6)

I
9( )

I
( )

2
ö

43
(r3) B-4

6
(rr) B-5

66
(r0)

T7
(u¡ c-t

c-2
25
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Table 4.3. Continued

B-3 B-4 B-5 c-1 c-2

4.70

I IND. Í SP.
htl.

Êlr¡
t{
l¡

Ít
!
t.,¡

FOR SAXPLINC PERIOD MARCH 1973

Dat¡ lnclude¡ for each statlon: total number of lndivlduale per sguare Derer
to a depÈh of 5 cn. (f II{D.), total number of epecieg encountered per 5lL6t
squrre Dct,er to a depth of 5 c¡. (f Sf.¡, tocal dry ueighr, bio¡¡ags (co neareeÈ
gr¡E) of organl¡o¡ collccced per aquare ¡¡eter to a depth of 5 cs. (FI.)

A-1 A-2 A-3 A-4 D-1 b2

i
I
I
I

I

I
i

I

I

I

I
I¡

t
i
It
¿{
I,i
I
I
I

i
I
,t

I
I

I

I
ü

I

j

i

.l
Ij
¡
|'

I

rl
1,i

h: '¡

-
. !f,]

üÍ;

Çtt:þ
¿.

r.Ð
.*-iÍ

'¡S

E¡

a
i.

É

;3

'!
il

743
L47

L92L
70

20

26

24

26

25

22

2L

15

310 19
3

3497
7

72202
20

4390
7

3547
7

597 6
22

537
406

42L
L94

821
307

2L

J

18
(e)

'8
(8)

3
(13)

20
(8)

11
(ro¡

9
(8)

11
(10)

20
(11)

28
(8)

25
(6) A-1

2L
(13)

L2
(ro¡

33
(1r)

27
(14)

18
(13)

16
(14)

45
(12)

39
(10)

53
(r0)

^-2
57

(18)
2L
(u)

70
(le)

80
(t_4)

60
(13)

4
(10)

11
(8)

37
(8) A-3

(
13
12) (

65
20)

66
(u)

78
(re¡

2
(14)

6
(r0)

L7
(e) A-4

(
27
11) (

20
12) (

L7
11)

22
(10)

19
(B)

24
( 7) B-1

68
(ls)

70
(13)

7

(10)
L2

(7)
43

(8) B-2

(
72
Is)

5
(10) (

9
e)

28
(e) B-3

3
(12) ( )

6
I

30
( e) B-4

75
(rr¡

24
(8) B-5

33
( 7) c-1

c-2 L2
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4 .2 Primarv Producti-on

Chlorophyll a levels decreased from the previous quarter

(Tab1e 4,4) and corresponded to 14c values (Figure 4.21 . In
general, the fluctuations in chlorophylJ- a v¡ere similar to
those recorded from July - Septembér, L972. Ranges for
chlorophyll a and other accessory pigments were:

Chlorophyll a
b
c

Carotenoids

74 mglml
32 mslmf
7 2 ns/ml
7 8 mg/ms

2.80
o.00
0.00
L.92

13
2
7
I

Primary productivity 114c assimilation by phytoplankton)

hras monitored at Stations A - D on 22 August, 7 and 20 September.

An 8" seechi disc, used to determine light penetration, wiII
be replaced by a photometer. Surface, mid-depthr êDd bottom

(zero tight penetration) water samples were collected, innocu-

lated, and incr-rbated as outlined in the appendix.

Production was cyclic, with assimilation minimal on

7 September. 14c values ranged from <0.01 - 0.f2 ngc/L/1tc,

and averaged O.O5 ^na/l,/nt to approximately 5 ft belcry the

surface (fable 4.5). Light penetration varied from 7.5 to
12.O ft with corresponding reductions in production capabilities.
Bottom samples averaged 0.03 mgc/L/hr. Highest read.ings, noted

on 20 September, indicated a fall phytoplankton bloom within

ttre Harbor.

Ad.enosine trlphosphate (ATp) sampting was initiated on

24 JuLy and is conducted at 10 locations in sarem Harbor

concurrently with prankton and related primary prod.uction

studies (rigure 4.3) . ATp is an energy ylelding compound
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A
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D
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A
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Ð

A
B
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B
U
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n
L1

.l
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Table 4.4. Ctrlorophyll counts (mg,/m3) in Salem' Harbor, .Iuly - September, 1973.

Date Station Ctrlorophyll a C-hlorophyll b ChlorophvlL c Carotenoids

7 /to

i
Itl

7 /24

8/8

8/22

e/7

e/20

7 .35
4 .83

1l-.02
6.55

.63

.21

.76

.38

40
t7
09
44

5.
6.
6.
5.

3.52
4.78
3.70
3.86

0 .63
o.74
o.L6

2.39
2.56
2.67
2.62

.57

.30

.60

a.42
0.46
L.41
0.06

1.66

0.47
0 .68
o.L2
0.00

t2
00
05

0.00
0.2'7
0.79
1 .50

2.32
0 .50
0 .31
0.28

3.22
2.L6
3.90
4 .10

6.29
2.82
L.7 2
2.3L

o.77
1 .11
1 .61
2.63

1.43
t.4g
4.27
3.89

0.00
0.45
3.26
2.40

72
15
54

5 .53
3.32
g.7g
4.96

29

3.0r.
2.36
L.g2
3.48

4.L7
11
47

FTr..Í

t

G
,#r¡,

!'n
'å

rÉ

f;s
.rr
if,

'r
B

't
.ii

6.84
6.49
7 .92
8.89

3
4
3
441

0
0
0
0 a

3.17
2.80
4.7L
7 .06

5.2_O_

10.33
12.51_
L3.74

5
6
685

7
5
4
4 39

I

3

. ..¡

.J
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FÍgure 4.2.
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Chtorophyll a (mg/m3)_ and primary production(ngc/L/hr) taken-at tr¡ã 
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tor stationsA - D in Salem Harbor, JuIy _ August, 1973.*
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Table 4.5. Primary prod.uction (lac) in Sa1em Harbor,
August - September, 1973.

Date Station mqC/L/hr Date Station
Depth

(f r)
Depth
(f r) mqC/L/hr

e/22 A

e/7 A S
5.25

10 .5

s
6

T2

0.L0
0.06
o.o2

0.02
0.03
0.01

0.06
0.03
o.o2

0.05
0.03
0.01

<0.0L
0.01
o.0L

e/7
(cont. )

e/20 A

s
5

10

S
5

L0

0.02
0.02
0.01

o.05
0.10
0.oL

0.07
0.11
0.11

0.L2
0.08
0.07

0.02
0.03
o.o1

o.06
o.0g
o.o5

5

5

5

*Mæcimum transparensy determined by an 8" seechi d,isc.

,!
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Figure 4.3.

3AL€I

Location of ATp (Adenosine
triphosphate) sampling
stations in Salem Harbor.
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essential for metabolj-c activity in fiving organisms. ATp

Ievels decrease rapidly to zero with the onset of death.

Figure 4.4 displays ATP levels at the poh¡er plant intake,
Unit 4 d.ischarge water box (Station 2), discharge canal, and

at 825 ft intervals on a line drawn 1650 from the point of
discharge. Phytoplankton mortality is evident at Station Z.

Rapid increase in cooling water temperature appears responsible

for the roo% mortality rate. +TP tevers recover at station 3

(approximately 600 ft from the power plant) and peaked on 4

sampling days in the vicinity of Station 6 (450 yds north of
station c). Excruding station 2, ATP levers in salem Harbor

ranged from 20 3120 rryrgATp/I (table 4.7). Although no

conclusions are d.rawn at this time, ATp analyses support

indications of the previously mentioned fall bloom.
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Figure 4.4. Adenosine triphosphate (ATp) in phytoplankton,
Sa1em Harbor, .TuIy - seftember, -1973.-
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Station

Tabl,e 4 .6.

ilulv 24

Adenosine triphosphate (mlrgAfp,/l) Ievels in
Salem Harbor, ,fuly - SepÉelnber, L923.

Àuo I Aua 22 Sept 7 ept 20

1
2
3
4
5
6
7
I
9
01

150
<1
*

170
180
330
190
180
110
110

190
<1
90

100
140
170
140
100

60
180

30
<1
50
30
20
20
20
70
30
20

410
<1

390
260
610
5Lo
460
350
160
400

1610
**

1480
970

2350
2880
31 20
2850
2320
L920

* Station i.naccessible** unit 4 shut down

NOTE: AIl samples collected at surface except at Station 2 (dis-
charge water box)

L-r¡
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4.3 Phvtoplankton

Nine families of phytoplankton were identified (table 4.7 ) .
Subsequent identifications will be carried to species or lowest

taxon possible

Ct¡aetoceraceae, Coscinodiscaceae, Fragilariaceae, and

Naviculaceae were observed monthly from Arpit lrg72 through

January 1973. Cl¡aetoceraceae and Coscinodiscaceae \^¡ere found

monthly at alr stations. Fragilariaceae was not identified
in April at Station C, nor in January at Stations A and D.

Naviculaceae was not reported in November at Station D.

Leptocylindraceae occurred at all stations from October -
January, except Station D in Decemberr êr¡d Stations A and B

Ín .ranuary. Rhizosoleniaceae was not identified durj-ng Aprir
and June.

Biddulphiaceae was identified at all statj_ons in ApriI;
re-identified in Arrgust and Ðecember at station B; and. again

present at all stations in rTanuary. Bacteriastraceae was

found only at Station B during August and September; and

Bacillariaceae was identified only in January, and at aII
stations.

Coscinod.iscaceaedominated. sampling with more than 2.5 billion
organisms/m3 (rable 4.8 ). Less dominant families included:

Chaetoceraceae , 442 million; Fragilarj-aceae, LZ.B million ì

and Leptorylindraceae, L2.2 miltion.
Incomplete identification prohibits discussion of seasonally

abundant species during L972.
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TabLe 4.7. Occurrence of phytoplankton in Salem Harbor,
April L972 - .fanuary 1973.

Apr May June JuIy Aug Sept Oct Nov Dec Jan

BacilLariaceae

Bacteriastraceae

Biddulphiaceae

Ct¡aetoceraceae

Coscinodiscaceae

FragilarÍaceae

Leptocylind.raceae

Naviculaceae

Rhizosoleniaceae

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

xxx
x x

x

x

x

x

x

x

ñtrl
hI

$

fÌ
¡Á

.R
*I

|.î
å

.i
. .:.
I

.'.í
.1

I



4 a

4/5 1/l 9

rOTAL
PTR

sÆ.ctfs

81
Table 4 .8. Phytoplankton (organisms/m3¡ collected.

in Salem Harbor, April 1.972 - January 19?3.
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Table 4.8. Continued
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Table 4.8. Continued
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4.4 Zooolankton

TWenty-four species¿ ênd nine developmental stages of
zooplankton were identified from March rgTz through .ranuary
1973 (table 4.9 ) . zooplankton occurrence and abundance

from March - August L9T3 was reported in euarterry progress

Report No. 6.

Acartia clausi, copepod nauplii, copepod immature,

Cirripedia nauprii and Porychaeta were most commonry identified.
Copepod. nauplii, copepod immature, Àcartia clausi and

Eurvtemora herdmani were most abundant, respectivery (rigure 4.5 ) .
Eighteen organisms were identified during september.

Copepod nauplii alrundance ranged from 93,g9g _ 2gg,762/m3¡
copepod immature and Acartia crausi ranked second and third
(!2,541 - 60,410/m3 and 5,487 3l-,g2}/m3, respectivety)
(raule 4.10 ). oithona sp.was identified for the firsr. rìm¡¡

in September.

sixteen id'entifications r¡¡ere made during october. copepod

nauplii ranged from 73,3O2 393,5L9/m3. polychaeta replaced.
copepod immature as the second most abundant organism (6,5g0

t27,785/m3¡ i and A, clausi varied. from 3,9gL - Lo3 ,946/m3.
Cen s tvpicus was identified for üre first time.

sixteen organlsms h¡ere sampred d.uring November. copepod
nauprii ranged from L,lzg - 4g,031/m3. copepod immature
reached peak abundance (5,OOO - 5L,al2/m3) and A. clausi
ranked third (4,838 - 33,390/m3).

Diversity was ror^¡est in December (10 organism identifi_
cations). copepod nauplii concentraLions varied from

I
I
It

G

t!i5
iì;¡

FT
f.!

år

a?t,b
k¡

t!:l
lrS.ï

FÌ
'I

¿J

!



Ti
t
I

i
:

i
!
i

4.92

Table 4 .9. Occurrence of zooplankton j-n Salem
Harbor, March L972 - January L973.

Mar Anr l"lav June JuIv Auq Sept Oct Nov Dec Jan

Acartia tonsa
Acartia clausi
Temora longicornis
Eurytemora sp.

herdmani-
Centropaqes tvpi-cus
Centropaqes hamatus
Paracalanus parus
Paracalanus sP.
Diaptomus sp.
Calanus finmarchicus
Torta+us discaudatus
Harpactius qracilis
Harpactius sp.
Cyclopoida
Oj-thona sp.
Copepod unidentified X
Copepod nauplii X
Copepod immature X
Cj-rripedia nauplii X
Cirripedia cypris
Malacostraca immature
Tunicate larvae
Nematoda
Polvchaeta
Medusoids
Gastropod larvae
Gastropod egg
Tintinid
Cladocera
Podon sp..
Evadne sp.
Bivalve larvae

x
x

X
x

x

x

x

x
x

x
x

x
x
x
x

x
x

x
x

x

x
x
x

x
X
x

x

x

x

x

x

x

x
x
x

x

x

x

x
x

x
x
x

x

x

x

x
x
x

x
x
x

x
x
x
x
x
x

x

x

x
x
x

x
x

x
x
x
x
x
x
x
x
x
x
x
x

x

x

x

x
x

x
x
x
x
x
x
x

x
x
x
x

x

x

x

x
x

x

X

x

x

x
x
X
x
x
x

x

x

x

x
x

x

x

x
x

Eurytemora

xxx

xx

x
x
x

xx

x

x

xxx
xxxxxxxxx
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13,055 Lo 44,762/m3. å.clausi and Copepod i¡runature reversed
order of abundance ranging from 5,86g - 23,,722/m3 and 7 rlLL to
lo, 922/m3, respectively.

Ereven organisms Ì¡ere identified in ,ranuary. copepod

nauplii ranged from 5,483 - L7,237/m3. Ha.qpactius sp. ranked
second in abundance (I,577 - g,256/m3') ¡ and Copepod inrnature
ranged from 1,185 2,985/m3.
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Table 4.10. Zooplankton (organismsr/m3) coLlected in

Salem Harbor, March -.7972 - ,January L9T3.
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7o¡lanus qp

Torlsnrs discaudalus
lTarpa:tius gracitis
Harpaclrus p
C rctapotda
Ot tlond sp
Ccpi ood unèenttl¡d
CcpepoJ narprt
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Acatlìa lonsa

Aca¡lo cl¿usi
Temo¡a longtco¡ts
Eurytemora sp.
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CenlrgæEes hamalus
Pdtacaldnus l)atus
Pancalanus *.
Diaptomus g.
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Acatlia lonsa

Ac¿¡tn Cl¿ust
Temor¿ longtco¡is
Eurytemora sp,
Eurytemora heîdñèni
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P¿¡acalanus parus
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Dìaptomus sp.
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Ace¡li¿ lonsa

Aca¡tìa cl¿ust
Tenorc longtcorìs
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Acilt¡¿ lonsa

A:¿tl1,t Clrust
femora lonJtco¡ls
Í. ur ¡!emora sr>,

Íurylemord herirnani
CPl:æ¡æ.t'¿s ¡/rcrû45
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Tab1e 4.L0. Continued

srÁrlo¡fs

Àca¡!ìa tonsa

Åc.ertta clausi
lenora longrcons
Eurylemora so.
Eurytemora hètdmaa¡
C?nl:,Í>aJes llptca)s
Cen,l/qo¿.qes hamalut
Pa¡acalanus psrus
Paracalanus *.
Dtaptomus 4D.

Labr66ç¿¡3 Acult¡OnS
Calanus fitv¡,archìcts

Tortanus Cq
To¡tsnts discetdalus
Harpactius gracilis
Hs.pactius q.
C ¡/occ,da
Or lngn¿ sp
CWpoA undenttlid
Copepod nauplri

t ññal urê
C t¡¡,p¿:lta n¿upliì
Clrrìpeo,a ctpris
C rrrtpqg,¿ gp

tæd nduplti
hla!x.os!,æ¿
Decopod lanae
Ectunúerm luvac
Tunicale la¡vae

Nemdlúa
î1sl ychaeta

CnaebJnalha

Mdusctds
fuiyps
GasltcÞú larvae
6aslror¡od etgs
Tinl rnþ

lrac ocã

C /¿doceta

Pqton sÞ

EvaCne sp
t tz lvae larvaa

C¡assoslrø vtrgtnrct

Mlt ateñàlte
hfçrcenarta

Mùplus demìssgg

Mylilus edults

TATÀ!5. SÅMPLE

I 5óó

49
37

267

267

I lt

l) 8,1

e3¡e8

213f

408;

26i

2ó:

t

+ti

ïr{

B cA D

9no
rATAL
PER

sæ/ês 9/6 I /20

IOTAL
PER

tÆcrás i/6 9/20

TOIAL
PER

'Æjctãs
9/6 9/6 9no

TOTAL
ÆR

35/213

9,ll

t9a

67

¡34
rp75

294

qs30

8gr 8ó
l4lìç

,r{¡2

\177

l3¿t

l/¡

67

rpsr
t838C

124'l

t35/ l50
ct q17

72

.r0ç3

,l,593

1477s
AA'1

¡t337

rs4e2r
óO¡t ì C

t0
221

721

8t
75

sl

2ll

ï3

¡t532

5O¡t

q54ó

2112te
lrtt/

21
5o1l
,or1

5O.l
3ì820

1f32

50'f

7þ81

2eq762
¡ôqlt

317s

u

ll

5qr r

2

'3ó0 3ô0

269

538

40

33ó

88

8

ì,152

t 7t5

128ó

5¡3¡ 1523

721

3óC

228
.1323

¡155

ó83

I 138

I

I

282 2

1

I 5

8/288

ô50

32S n5^a

Ì5r t

3rO2¡

50{

l5l I

504

2¡ó¡

Ennq

¡5r ¡
I

1t309

t:lô

3,4ó

2/t 38

3r71

267

267

2F52 t7o6 7058 I t/53 3 5ló0 ló/993 tó3 21t51 22Pt7 2P71 2r138

202 202 a,lu2 ró3 tó3 576 53,t

a3 179 122662 229574

3/9ó¡l

7 5979 7299é, 358¿197 ló â8á Bl ¡19ó

1ôÁ^q1 ¡1t a93l6óì 4 t6RA¡Ð rOrAß/StArtON



4.ro2
Table 4.10. Continued
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Table 4 .10. Conti,nued.

sIÁZOlr/S

Ac¿rlìa lonsa

M¡tia claust
fento¡a longrco¡is
Eu¡t'lemora sÐi
Eurytemora he'dñani
Cenb¡nges tyoicus
Cørlçapes ¡.lamatuE
Paracalanus pa.rus
ftracatanus q
Dìaplomus rc.
Leödæe¡a acul¡lrdls
Calanus li¡marchicæ
Tortanus Ca
Torlanrs disca.datus
llarpac t rus gracìliS
Hatpacttus *.
C yctopoda
OtthÐne *
CWcpod unEtentil¡d
Copepod nauptii

d
Crrrpedta nauplir'
Clrripedta cyprts
CtrrÞedta &

raan nauplt:i
I'l-t^-^-.-^--

Decopod la¡Yaø

Ecnnde¡m larvac
f¿nicale larvae
Nemarúa
Pol ychaeta

Cha etogna !ha
Meousotds
Pot ¡ps
Gas!rc^ù larvae
Gasl¡q,od eggs
Itnl tn¡d

lrdcoda
C ladocera

Palon sp

Evadne sp
valvac larvae

C¡¿ssaslre¿ wrgtnica
Myà arcnarta
Mçrcenana mercerâìa
Mdplus demissus

M¡lilus adulìs

TOTALS/ SÅ MPL.

A B c D

ll/ z u/t7 r r/28 t rl2 il/r7 I rr/28 \12 r l/t7 ¡r /28 tt l2 tt ltt tt 128

535ì

57,2O3
21,27ó

'127

127

2f2l

¡t802

148,874

4202 r

800

800

2lor

3:¡r390

I 33ó

24P3t
218ì5

115

2P7o

5q257
27282

-¿

1
526

37ó

24186
ì góe8

t, 78r

115

r¡3ó

¡1r838

lrl29
5000

tó¡

ó¡05

8f51

2)22

¡ló/¡ll0

39ó¡f 7

t33

265

5¡58

l8¡0p30

2,185ó

-a

6/t1

¿r3,oo8

5tto72

33ó

tj 210

33ó

228
7f3s

51545

29,5r3

Ì5es

.r9995

t/l95

2y,22O

"39ól 0

lrl95

2r88t

,r9r03l

2t .sos

430

2r 5

ls18 ¡ é01

,t0C

r¡17

t88

¡l¡l 5
¡90 323 3t48

265

95ó 2l1e r) e5

2ô5

20t 9
6R*tv9 7çr¡' 5/STAT\ON



4.1o4
Table 4.10. Continued
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4.5 Ichthvoplankton
' Nine species of fish eggs and seven speeies of fish larvae

were identified from March - October, Ig72. One species of

egg and two species of larvae v¡ere re-identified during

February and March, !g7g (Tab1e 4.11 ). Eggs from the cod

and wrasses families h¡ere also ldentified. Sand lance larvae

was keyed to genus.

Cunner, Tautoqolabrus adspersusr eÇ[Çs were identified most

frequently and observed from May tïrrough August. Sand. Iance,

Ammodvtes, dominated larval identifications and were sampJ.ed

from March - Mâ1rr 1972 and again in February and March 1973.

In general, concentrations of eggs and larvae were Lcm¡

and interpretation on species abunda¡rce was difficuLt (Table 4.L2) .

Ttte greatest diversity was observed in June; I"larch and May

ranked highest in d.iversÍty of larva1 species.

Neither juvenile, nor adult, American plaice, Hlppo-

qlossoides platessoides; haddock, Melanoqranunus aeqlefinus;

rock gunnel, Pholis qunnellus; snake blenny , IrU¡nPenUS

Iumpretaefornr:Ls,' witch flounder, Glyptocephalus q¡noglossus;

have been sampled j-n Salem Harbor. Íhe lack of winter flounder

eggs and larvae can be attributed to our sampLing technique.

Irlinter flounder eggs are demersal and larvae remain near the

bottom after hatching, and are not taken in our sampJ.Íng survey

gear. Use of additional sampling methods (i.e., bongo net

and bottom sled.) when ichthyoplankton saÍipting resumes in
March 1974 is under consideration.
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Table 4.11. Occurrence of ichthyoptankton in Salem Harbor,
March L972 - March 1973.

L97 2

Mar Apr Mav June Julv Auq SePt Oct Feb Mar

197 3

American P1aice
Atlantic herring
Atlanti.c mackerel
cod (family) o
cunner
haddock
longhorn sculPin X
pollock
rock gunnel X
sand lance (genus) x
snake blennY
tautog
windowpane
witch flounder
h¡rasses (f amily)
yellor,vtail flound.er X

ox

o
ox

o

x
o
o

x
x
o

x
o

o.

o

x
o
o
o
o
ox

o ox

o

o

o
x

x

x

x

ox

O - eggs
X - larvae

I



Table 4.t2. Ichthyoplankton
March - October,

4.108
(organisms/m3) collected in SaLem Harbor,
L972 and February - March, 1973.

c D
STATIONS

T¡uto'9ol¡bru¡ ¡d¡P..¡¡¡

Lirn¡ndr l.rau9¡ô.a

Teutoge onitir

Scophth¡lmu¡ ¡quglu¡

G lyptocrghrlur cyooglosrrr

Scorr¡bG? ¡€ornbrsS

G¡d i d¡c

Foll¡chiu¡ vi¡rn¡

L¡brid¡r

Mrlenogrtmmu¡ ¡rglef inu¡

Lumgrnur lumPr.t¡.lorm¡¡

Pholir gunnrllur

Ammodytcr

Myxoccph¡lu¡ octodccrmspinorl

H ippogtorsoider gleuxido

Clupre hrrogur

Un idrnt i I i¡ d

TOTALS / SAMPIE

fOTAL
PTR

SPECrts 3tB
TOTAI

PER

sPtc¡ ts

¡'ì
I
Trl

.oa

,t

,3

o.

.3

l

A B

3/23

TOTAL
PER

sPCCt€S 7/23 3/23

TOTAL
P€,R

SP€C¡ES

.o3

2

tr+

.23 t1.
GRANO TOTALS / STATION

: tlsH Éccs
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STATIONS

Teutogolebrur edrpotrrr

L¡m¡ñd. lrrruginrr

Teutoge onitir

Scophth¡lrnu¡ ¡qso¡u¡

Glyptoc¡ph¡ler cyooglorlr

Scombcr ¡cornbr¡¡¡

G¡did¡e

Fo¡l¡chiur virv¡¡

L¡brkl¡c

Mrl.rnognmmur erghlinur

Lumgonur lumpr.l..lormi¡

Pholir gunnellur

Ammodyto

M¡aoccahelur oclodecañ¡prrìorlo

H i pgogto¡s¡drt Plrbxido

Clrrgrr hrrogur

. Un¡órntllrró

TOTALS / SA¡,rPLÉ

CRAXO IOT^LS / STAT IOI{

Table 4.L2. Continued

.6

Â

t¡I

I
I

r

I

4 .109

.3 .1

.03.O3

I

I

B c D

4/5 4/19 1/5
TOTAL

PTR
sPECrts UN

TOTAT
PTR

sPÉctts 1/5 1/t9
TOTAL

PtR
5PÉ,Ctts

TOTÅ¡.
PfR

SPtCtts1/5 1/9t

$

,O,l

2

.6 Þ1 2 .t3 .3

.ô .04 .02 .2

: f ¡sH tc6s

a3



Table 4.12. Continued
4 .110

TOTAL
PÍ.R

srîclÉs 
"t 

5/ 5 5/17

.l .l

c

.l

D
sTATto¡rs

T¡uto0ol¡btur edsporlrs

Limand¡ lrrruginre

Tautoge onitis

Scophth¡¡mus aquose5

G lyptocsph¡¡us cynoglorsgs

Scornber ¡comÞru5

G¿d i d¡e

Poll¡chir¡s vircn¡

L¡brid¿r

Meianoçrlmmus eegief inus

Lumgenus lumprcteelormit

Photis gunoellus

Ammodytrs

Myxoceghalus octodGc€mspinos.¡¡

i{l ppoglossoi drs platæxidcr

Ciup.¡ h¡r.ñgus

Unidentilied

;oTALS / s|t(,?.¿

. CRÅTiC TOT,{LS,/ STATION

'4k
sPÃCr ÃS

l.o
'.€

s2

.l .?

.t .l

I

¡ .¡ .02

.02.t

.2

A B

5/5 5/55/17 SPE

TOTAL
PER

5/17

TOTAL
PER

sPÉc¡ts sl5 yt7

(., þt o.for; .2¡

.3 ¡.2 1.7 (.ot 3

.l

z

: tiah E99s

t.2

J4

.t2
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Table 4.L2. Continued
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STAT¡ONS

Teutogolebrur ¡drprara¡t

L¡ñ¡nd¡ frrruginre

Tautoge onitir

Scophthrlnrur ¿quo¡u¡

Glyptocrphrlur cynq¡lorriu

Scombcr ¡combru¡

G¡d i d¡¡

Foll¡chìu¡ virlnr

L¡brid¿r

Mcl¡rlogrlmmus ecAþf inus

Lrrmprnur lumprrtrrlormis

Pholir gunnrllur

Ammodytrs

My¡occo,\alu¡ octodcc¡msainosr¡¡

H i ppoglo¡soid¡r glr'*sxido

Clupre hrrlgur
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t
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,l

,t

t,inident il iod

TOTÂLS / S^t¿,'¿ -l
GRÂ,¡iC TCTAL9,/ S:AT rCN

: f tsi{ EGGS

.l 5

r
¡
¡
I
I

t
t
!
I

I
t
I
I
T

I
,l

i

¡l'Ei
l

oi
x

4,111

6ll¡ 6/25 6/ 6/11 6/28

.05

;l

u

ó
õ
!

I

cB D

6/11 qt6ll6/28 6/14 6/28

,3

5.3 I

q2" 5.48 p8 t4.2
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Table 4.L2. Continued

B c

i STAT¡ONS

T¡utogol¡bn s edspce¡

Lim¡nd¡ lerruginre

Trutoga onitis

Scophlh¡lmus ¡quosu¡

G lyptoceph¡lus cynoglosu

Scombcr scombrs¡

6¡d i d¡¡

Follachius vircns

L¡brid¿¡

M6¡¡nogr¡mmus esglelinus

Lumpenus Iumprctecformir

Pholis gunncllus

Ammodytes

M¡aoceplulus oclod.c.msp¡ngs.¡s

Hi ppogtossoidcs gletrcroidt

Clvpre herogus

Ì ' .Unidentified

TOTÀLS / SAII,?LI

TOTÂL
?ç.R

SPÍCIES
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uJ

¡
1
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I

I

;

l

I 1.8

A

7/12 7/26 7/12 7/26

TOTAL
PER

SPEC¡ES

TOTAL
PÊR

SPÊCIES 7/12 7/ú

[..) .3 3ó( ) ..tÐ.0. [.0ì
282 3 17 o3 2.6

GRAN9 ToTALs / STAT IoIi

= FISH EGCS
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Table 4.L2. Continued
4.L13

foï^r
i/þ alzt sPtclES

l-.ì
rl
ri

STATþñS

T¡utogpl¿brur .drp.n¡¡

linr¡nd¡ lrrruglnot

T.utog¡ on¡ta¡

Scophth¡lm¡¡l .QUo¡i¡

Glyptocrphrlur cynoglour

Scombcr rcembrú¡

G¡did¡¡

Foll¡chiu¡ vir¡r¡¡

L¡b¡kJ¡r

M¡l¡no9r¡mmur erglrliour

Lumprnur lumprrltdcrmil

Pholir gunnrllur

Ammodylor

M¡rroccplrtur oclodÉ.m¡Iincra

Hippoglorrido pl.:xiórl

Clllga hrrngur

.Unlórntlllrd

TOTALS / SAMPLÉ

GRAno IoTALS / STATlolt

TOTAL
PTR

sPf.clt,s
ñR

il
rt'ì

t6 o þ6

:."t_ I
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r.?
:È
,,!
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Â B c D

¡no 3f73
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sPtctEs alto a/27
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Table 4.12. Continued

í-t;li.t
STATþilS

T¡¡¡togpl¡bru¡ .drp.r¡¡

Lim¡nd¡ lrrruglart

Teutoge onitir

Scophth¡lms¡ .quo¡tr

Glyploc.ph¡¡ut cynoglcru

Scombcr ¡ceñbru¡

G¡did¡o

Foll¡chiur vir¡nr

L¡br'¡d¡r

Mrlrnogrrmmut trghliour

Lumprnur ¡smpr.t¡a{oñfúr

Pho¡¡r gunn.llur

Ammodylo

M¡ræ,rgltrlut octcd.c. m¡¡xlþra

X i ppoglour¡ rl.r p¡.hlead.¡

Clugør herlgur

fola
PTR

sPtc¡t5

i:l

I
,*l

rl
):l.J

f-t
':l.'':

-*

$

ry
*

¿l:il

i:{
6¡

tr!
c.d

*å

t
,'i
:

'l

:_l

)-t
:

ì

_j 
'. UnHmilttod

TOÌLS / smPLt

4.L14

9/6 9/D

A B c D

j/6 eln, sP€ctt

rûr t
PTR 9/6 9/þ

ÏOTAT
PER

sPfctts 9/6 j/þ
l0TAt

PIR
sPtctts

GR^¡¡o TSTALS / ST^f tor{

c) = ttsH tcûs
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Table 4.12. Continued

ii!ili

n
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STAT¡ONS

Trutogolebrur ¡d¡p.rt¡¡

Lim¡nd¡ lerruglao

Trulo¡ie mlti¡

Scophthelmur .quo¡¡¡

Clyptoc.ph¡tur cyneglcrr.

Scombcr æoñrbr¡¡¡

G¡did¡¡

Foll¡chiur vi¡¡n¡

L¡brb¡¡

M.lrrþg.ammur rglelinur

Lumprnur lumprctrrlormit

Pholir gunnrllur

Ammodyto

Myrocophrlur oclod.c.m¡p¡ño5

Hippoglosddrr plebrcido

Glupre hrogur

'Unid¡ntif ird

TOTALS / SAMPLT

wt

!-l
iìi"i

i-l
iå.:9
i$

I'T

J
!:!

ç,å
t,¡

trt"t

üÉ

ñ
j"T

ú¡

rl
Ì"

'I
iJ

l
'I
Ç)

A B c D

rry5
lofAr

PTR
sPtclts ¡o/5

TOTAT
PTR

sftctts to/5
lor

PT
SPEC|ts

At
R

@

(-)
.09

GRAI{O TOTATS / STATION

: ftsH Eccs

4.L15

TOTAT
PTR

sPtcr[s
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Table 4.L2. Continued

("?
' f Mohnogremmus ¡eglrfinu¡
J-&

Lumgonus lumorot¡¡lormi¡
:!D

'o{ Pholir gunnrllur
tlg

Ammodytrs

? t'tyrc<¡ofr¡hr octod¡ccmspinos^c
.*Þ¡ Hipooqtosso¡des Pl¡t¡ss¡idos

STATIONS

T¡utogol¡bru¡ ¡dso¡rsr¡¡

L¡m¡ndå lcrruqinrr

Trutoge onitis

Scoohth¡l¡n¡¡s âouostis

G lyotocoohrlus cy¡rq?lo¡c{,¡s

Sco¡nbcr ¡cr¡rnb¡us

G¡did¡¡

Foll¡chius vir¡n¡

L¡bridac

Clup¡¡ h¡¡¡¡gu¡

Uni¡lonl if i¡d

TOTAL5 ./ Sats?t_t

I

A B c D

zlt3 þt
TCTAL

PER
SPECIE zfzrþz

IOTAL
PER

SPECIES

TOTAL
PER

SPEC¡ESSP€CIES

TOTAL
PER

I

3 I

3 I
GRA'\¡O TOTALS / 5TÂT ifj¡¡

: TISH ÊGGS
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STAT¡ONS

T¡utorìolrbrus ¡dsoer¡,¡s

Límanrl¡ hrruginee

Tautogr onitis

Scoohth¡lm¡¡s ¡ouostts

Glyotoccohelus cyno¡lo*us

Scombcr ¡icor¡¡b¡us

G¡d i d¡r

Foll¿chius vircn¡

L¡brid¡o

Mclenogrtmmu3 ¡.9t.í¡nus

LumÞtnu¡ lumoretes{ormi¡

Þ¡alìr a,rnn¡ll¡rr

Ammodyt¡¡

M¡rrcceolral u s octo¿iæ¡ m soi nos¡¡

H ipooqio3sddc¡ Pl¡bs<idr¡

Clt¡p¡¡ h¡r¡tgu¡

Un xJ*r.t il ird

TOTALS / SA']?|E

A B c D

,þ, 73

TOTAL
PER

sPECr€S

TOIAL
PER
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IOTAL
PER
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IOTAL
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4.6 Finfish

Atlantic silverside, Menid.ia menidj,ar hrinter flounder,

Pseudopleuronectes amerj-canus; and mumm!.chog, Fundulus heterocU- tus,
domj-nated finfish collections in Salem Harbor and comprised 45,

22 and. L7% of the total catch, respectively (rabl,e 4.13) .

Of 9,439 sj-Iversides collected, 88% were sampled by

50-ft seine ¡ 9% by 120-ft seine ¡ 3% by 30-ft trawl; and. <t% by

mid-water trawl.
!üinter flounder were taken with aII types of sampling

giear, but the majority (80%) were captured with the 49-ft
trawl (rable 4.14) . Mummichogs were taken only at shore

stati-ons (Table 4.16). A schoor of JuveniLe blueback hering,
Alosa aestivaris, sampred. on september 24, dominated catches by

1-20-ft seine (ta¡te 4.L7) . sticklebacks--fourspine, Apertes

quad.racus; threespine, Gasterosteus acul-eatus; and ninespine,

Pungitius punqitius--dominated catches by 30-ft trawl (fa¡te 4.18),
particularly at Station 14 where extensive gror^rth of ee1 grass,

Zostera marina, exists subtidally. Àtrantic menhad.en, Brevoortia

tyrannus , were taken only by gill net and h¡ere the domj_nant

species captured with this gear (Table 4.1S) .

Finfish data was supplemented on 12 september by sampl.ing

at night wlth tfre 12}-ft seine. Atlantic silverside dominated

catches at stations L3 and L5 (2,224 and 1,918, respectively).
Less abundanÈ species lncluded winter flounder and mummichogs.

Length frequency histograms for the most abundant finfish
species sampled are displayed in Figure 4.6. Species

diversity was greatest at the 3o-ft trawl stations (ta¡le 4.19).
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Table 4.L3, Rank of finfish collected in SaLem
Harbor, JuIy - September, 1973.

Method of Capture
Mid-

50-ft 120-ft 30-ft water 49-ft ciLl
Species Se ine Seine Trau¡l- Trar,r¡L Trawl Net Totals

1.
2.
3.
4.
5.
6.
7.
8.
o

L0.
11.
L2.
13.
14.
L5.
L6.
!'7 .
18.
19.
20.
21.
22.
23.
t^
25.

8,324
2t

3,305

136

840
sL7
219
879

1

1
1

29

253
2æ

I
765
397
318
207

1
68
82

1
1

2?

31
19

9,439
4,560
3,525

880
773
398
323
214
165
L42
r.1 I

88
83
63
45
34

28
24
23
15
L2

6
2
1

Atlantic silverside
winter flounder
mummj.chog
blueback herring
fourspine stickleback
threespine stickleback
ninespine stickleback
Atlantic tomcod
striped killifish
Atlantic menhaden
skate*
rainbow smelt
northern pipefish
Atlanti-c cod
windowpane
cunner
Atlantic herring
American eeI.
Atlantic mackerel
pollock
white hake
striped bass
grubby
lumpfish
shorthorn sculpin

Totals

22
7 3,638 93

L

rr
t,¡
[:J

¡tÌf:rr¡

ru¡ÊiJ

ç?

h¡

i3

at
È

.å

1
7
1
4
6

31

1

1

45

r.13
I

L42
4

18

62
44

24
23

10

Lt,787 2,494 2,L95 54 3,799 359 20,992

1
1

L2 2
I

6
2
L

t.;

t

\

* Not separated by sPecies.
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Table 4.L4. Domj.na¡rt finfish species colLected in Sa1em Harbor
with the 49-ft trawl, ,fuJ.y - September, 1973.

winter flounder
( Pseudopleuronectes americanus)

Ðate

Size
Set Tota1 Range
No. collected (mm)

Mear¡
(mm)

Station 16
ì
I
)

1
L
1_

2
L
2
1
2

tl:t
..l

$

3

iÏì
r.-5

t4t
:,&d
Bt'

'¡j

7 /tt
8/7
e/2L

e/L2

e/25

285
384
609
644
672
602
840
738

19s-459
195-414
zLO-434
205454
225-479
zLO-499
205-499
185-459

283
279
283
274
287
286
302
287

Table 4.L5. Dominant finfish species collected in Salem Harbor
with gitl nets, .Iuly - September, L973.

Àtlantic menhad,en
(Brevoortia tyrannus)

:

I

Date
TotaI

CoIIected

Size
Range

(mm)
Mean
(mm)

Station 20
7 l3o
8/t3
e/L3

e/L3

13
23
31

75

280-384
335-4 14
305-394

341
379
360

356
Station 2l

300-399
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Atlantic silverside
(Menidia menidia)

4.12L

mummichog
( ¡'undulus heteroclitus)

Table 4.L6. Dominant finfish species collected in sal-em Harbor
with the sO-ft seiñe, .IuJ-y - Septernber, 1973;

:l
l. l

?.1
i
t Set

No.
Total

Size
Range

(nrn)
Mean
(m¡n)

Size
Range

(mm)
Mean
(nun)

Total
ColLectedCoIDate

Station lL

62e
5
2

1

i-l

I
t-ì¡

l3
tx:.{*

qç
'',

t}
¡

Lå

.?
.+

EN

,î
i

7 /t3
7 /25

8/6
8/2t

e/5

e/25

l-
2
1

2
L
L
2
L
2
l_

2

L
2
L
2
1
2
1
2
L
2
l_

2

L
2
L
2
1
2
1
2
L
2
2

33
22
30
30
34
47
43
55
55

11
l4

1s7
L2

724
&l

6
t74

23
15

2

23
2l
28
29
32
42
35
49
40
36
37

54
15

408
2,780
3,L60

232

l-0-54
t5-44
t5-79
15-59
20-64
25-69
30-74
45-79
50-59

1 5-34
t5-29
t5-74
L5-44
15-89
25-59
30-39
25-89
30-54
25-44

62

Station l-3
7 /L3

7 /2s
e/6

8/2t

e/5

e/25

L74
3

1.65
46

303
1

16
33
l2

9

103
28
74
45

1

6
7

13

322
850

31
I

L82
35
L2
32

20-59
L5-44
30-104
30-79
15-94
2s-84
25-54
30-69
55-s9
30-74

t5-29

25-U
15-49
10-69
15-69
25-t49

4s-149
35-89
60-L04

10-64
LO-24
15-79
L5-54

35-59
4 5-69
60-94

Station 15

20

35-54

30
30
74
57
47
54
36
45
57
45
52
46

í,ì

49
35
40
44
77
52
91
60
77

2
61

1
9

7 /L3

7 /25

8/6

B/21

e/5

e/25

24
19
36
29
32

46
59
75

L2
L4

406
22
29
26

2
5

51
26
30
31
4L
39
35
50

20-89
L5-29
2044
25-39
30-64
25-49
27 44
40-€4

1 52
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Table 4.!7. Dominant finfish species col,lected in Salem Harbor
witÌ¡ the 120-ft seine, July - September, 1973.

blueback herring
(Alosa aestivalis)

!-

Total
Size

Range

Atlantic sÍIverside
(Èlenidia menidia)

Slze
Range

winter flounder
( PseudopLeuronectes ameri canus)

Mean Total Mean Total
Size

Range MearrSet
Co1

Station 11

Co

7 /t2
7 /26
8/7

8/24

e/Lo

e/24

7 /L2

7 /26

8/7

e/24

e/to

e/24

L7
30
2A
26
15
18

5
16

9
1

20
27

4
1

2

1
30

7
3
2

5

Colote

1
2
l_

2
1
2
L
2
1
2
L
2

1
2
L
2
1
2
1
2
1_

2
1
2

3
36

2s3
44
59

204

25-39
25-44
L5-r24
2549
20-39
20-74

29
35
35
3s
31
35

L23
t20
118
t22
48
4A

30-49
25-59
30-L24
2549
25-t54
30-174
30-L24
3s-64
40-69

40
37
53
39
56
68
62
52
52
67
54
5l-

70-84 75

35-64 46
r22

50-64 60 40-&
35-74

870
3

83
62

42
87
86

to2
67

6
7
5
I

10
15
36
4

44
6

l-1

\

78
68
69
74
42
52
53
63
51
54
66

Station 13
6
3

23
I

118
4

1Lo-149
Lo5-L44
105-134

t5-74
40-54

70-159
65-1.44
65-L29
6A-74

30-154
30-149
30-179
30-L74
30-59
30-69
35-65
50-89
40-74
45-64
50-79

45-17 9
45-84

È
I
F
l\)
1\)



blueback herring
(elosa aestivalÍs)

Size
Tota1 Range

L:*J f";J ilJ# ruå &åf,| t';iJ

Table 4 .!7. Clontj-nued

Atlantic silverside
(@die menidia)

Sj-ze
Range

t--f fr-ll :::l :::l

winter flounder i

(pseudopleglonectes americanus) ,:

I .ì
t,-.".--... ,.

Total- Mean TotaI
Size

Range Mean
Set Mean

47

7 /12
7 /26
8/7

B/24

e/to

e/24

2
2

1

1
1
2
1
2
1
¿
1
2
L
2

c

Station 15

6
l_

9
L4

6

l-s-34
L2A-L54

60-134

4s-134
55-94
60-114

24
137

1Ll-
L32

72
7A
a2

L4
39
1_O

1
5

32
L7
L0

4
11
10

83
49
44
47
43
62
55
76
74
74
78

30-159
25-134
35-59

35-54
35-99
40-e4
45-99
50-94
50-94
50-L69

È
a
F
l\)
(r,

rf
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ninespine stickleback
( Pr¡n<ritlus punc¡itius)

. Size
Tota1 Range Mea¡¡

Table 4.L8. Dominant finfish species collected in Salem Harbor
with the 30-ft trawl, July - September, 1973.

Set

fourspine stickleback
(Apgltes quadracus)

Size
Tota1 Range Mean

threespine stíckleback
(Gasterosteus aculeatue)

Size
Tota1 Range llean

CoIIe

7 /t2
7 /27

B/27

e/13

e/27

7 /L2

7 /27

8/L3

B/27

e/13
e/27

40-59
40-54
35-44
25-54
25-59
30-59
30-49
25-34

25-74

30-74

2049
30-49

30-54
30-49

40-74
25-74
20-74
30-34
20-69

20-79
20-74
20-44
25-54

4
1

3
3
3
2

1

1
2
1
2
1
2
1
2
1
2

1_

2
1
2
1
2
1
2
1
1

4
3
2
7

13
9

15
2
1

L2

L4
67
62

2
253

39
96

105
34
24

48
45
40
42
52
40
37
30
47
39

4A
50
42
44
38
39
37
38
37
44

I Station 12
L
5

6
L

16
I

20
5

Station 14
I

27
29

2
4L

1
167

37
32
L4

62
38

40-54

40-54
45-æ
50-64
50-64

30-69
35-69
30-69

45-69

45-74
40-74
50-69

46
42

47
55
59
57

25-54

35-59
35-64
20-64
40-49
20-59
30-54
20-59
20-59
20-59
30-59

5L
37
35
37

42
4L

63
60
51
32
40
32
34
38
34
4t

13
40
73

1
26

i.
80
4A
18

1

67

46
47
48
52
54
52
55
52
56
57

À
I
P
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Figure 4.6. Length frequency histograms for dominant finfish

species collected in Salem Harbor, July -
SePtember, l-973.
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ii Table A.Lg. Diversification ind.ex of finfish species by metåod
il of capture, Salem Harbor, ilu}y - September, 19?3.

Date
50-ft
Seine

L20-fE
Seine

30-fr
TrawI

4g-fr
Trawl

GiIl
Net

Midwater
lrawI

7 1L
7

fl
ÊJ

nrlIt
L^.!

3

2

3

6

3

5

4

4

3

4

L4
125I

I

F

27

3

24

0I
2L

27 t2

0

9
9

9
9

9
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Large schools of adult menhaden and Juvenile bLuebaek

hérring were frequently observed in Salem Harbor durlng the

quarter. occasionally, commercial purse seining operations

for menhaden were seen within tåe Harbor.

Winter flounder constituted 90% of finfÍsh caLches outside

Salem Harbor (ta¡l,e 4.2O ) . Tv¡o fourspot fl,or¡nders, ParaLichthvs

oblonsus, collected at Station 5 brought our species checklist

to 52.

Quarterly Report No. 9 will include detailed catchr/effort

and length statistics for 1965 and 1971 - 1973. 1973 sport

finfish data wlll also be summari.zed.

ì
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Table 4.20. Rank of finfish coLLected outsÍde salem Harbor with
the 49-ft trawl, ,Iuly - September, 1923.

es Totals

1. winter fLounder
2. yellowtail flounder
3. windo,vpane
4. goosefish
5. Atlantic cod

silver hake
skate*

6. sea raven
7. ocean pout
8. fourspot f lour¡der
9. red hake

white hake

TotaI

2,373
115
101

10
5
5
5
4
3
2
1
I

2,625

*Not separated by species.
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4-7 En nment

Power plant traveling screens continue to exhibit only

minimal impact upon finfish poPulations in Salem Harbor.

Random monitoring blas conducted for 55 hours at Unit 3, artd,

for 32 ?rours at unit 4 intake travel screens (Tab1e 4.2! ).
Of L7 finfish saÍtpled (O sPecies) , 8?/. were collected

from Unit 3 arr¿ fåZ were taken from Unit 4 eooling waters.

Juvenile winter flor¡nder were most corunon ê7%l ar¡d were

captured only during September. llortality totaled 35% of,

finfish entrained.

Unit 4 shut dorrn September 9 for annual maintenance a¡¡d

is oçected to resume generation about Dece¡¡iber 1.

4.8 Bioass avs

Upper thermal tolerance bioassays were continued.

Procedures are being refined for determinlng lethal residual

chlorine leve1s. Finfish are being retained for wint'er

experiments on lower thermal tolerance limits.

I

i
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Table 4.2!. Finfish species collected in the Unit 3 and
sluiceu¡ays, Salem Harbor, iluly - September,

4 6 9

397

(EST)

Tidal
Stage

L000
1200

200
aoo

o800
1000

1000
1 200

o500
0700

o700
oBoo

o600
0800

L200
1400

o0
1 200

0600
oBoo1

L+4 L+5 H+5L L+L' H H+l L+\ L+5, L+3 L+5
*

cLes

northern pipefish

northern pipefish
tåreespine sti ckleback

Hr

IL

Unit 3

Unit 4

2 (1)

(1)1
1

L
1

È
a
F
(¡,
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Table 4.2I. Continued

2 6 6 I 2020
L200 0800 0 0 00 0 1 o

1400 ooo Lo o 1200 0 o 1400 1600 10

L+54 H+4\ H+2\ L+44 L+l L+4 r'+5r'5 H+2 L+5 L+, L+4

24 9
o

27 1

o o
1(ESr)

Tidal
Stage

1o000

*

Unit 3

Unit 4

l_ L

1(1)

blueback herring

threespine stickleback l_

sS

È
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Table 4.21. Continued

9 39 109
oo I200

1400o

29 1 20
600 0800 200 0800

10000800 Lo 1400

l_9
(EST)

Tida1
Stage
(grs)

201

1200
1400

Atlantic silverside
grubby
northern pipefish
winter flounder

*Number of dead finfish shown in parenthesis.

L+Lr, :Hßb r,+3 L+4\ L+5 H'14 H+3

Unit 3

1

Soecíes TOTALS*

(1)

(1)
(1)32

1
1
1
2

L
1
1
I

È
a
F
(¡,
l\)
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4.9 ters

Tagging uras completed for L973. Tags from 1972 and 1973

releases continue to be returned.

To supplement tagging data, 1963 - 1965 and 1968 - 1972

effort and harvest statistics for Beverly - Salem llarbors were

compiled from annual reports on file with the Division of Marj-ne

Fisheries. Tab1e 4.22 lists statistics for tl¡e three groupings

of lobster fisï¡ermen; commercial, casual, ar¡d other.

Figure 4.7 displays combined statistics since 1968.

Statistically, total pots fished is a better indicator

of fishing pressure than nr¡mber of individuals actj.ve in tÌ¡e

fishery. Tlrus, the 14,542 pots fished during lg72 represents

a decrease of. 9% (1,447 pots) from the 1968 effort- fhis
Aa¡ra=cê t!?=ê ârãr-nm?"!=nìcd ht-¡ an LA% n2,?AL lobst-ers) redueLionuçu!çqÈg wqP qvvv¡rl¡rs¡¿vs vJ \ ' -, ' --

Ín harvest and a 14% (65,854 lbs) decrease in weight of

Iobsters landed. DeSpite reductions in effort and harvest,

a 2A% ($gO,42O) j-ncrease was realized in wholesale value over

the S-year perlod,

Review of commercial landings reveal-s that average annual

harvest/pot decreased significantly: 1963, 44.2 lbs; 1964,

4-l .5 lbs; L965, 34.7 lbs; L968, 30.5 lbs; 1969, 28.5 lbs;

L970, 3O.5 lbs; L971, 30.0 lbs; and 1972, 29.9 Ibs.

TLre average weight of ind,ividual lobsters harvested in

1972 (1-.L6 lbs) approximates findings of Jerome, et aI (1967),

indicating that most }obsters are harvested soon after reaching

legal slze (3-3/1,6" carapace length). No correLation has been
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Table 4.22. Lobster effort and harvest statistics for
Beverly - Salem Harbors, 1963 1965 and
1968 L972.

No. of
Fishermen

No. of
Pots

No.
Harvested

Pounds
Harvested

Value of
Harvest *
(dollars)

COMMERCTAL **

I
I
t

i

ê

r97 2
t97l
I97A
t969
1968
1965
!964
1963

]-l.,47o
12,597
L1, g7o
L2,1-87
L3,115
9,415
7,550
4,gL7

295,663
332,684
303 ,27 2
316, 5i.7
363,0&t
263,45L
29O,448
L7O,L46

342,432
378,L32
365, 161
347 ,485
399,607
292,337
358,86?
212,978.

26,633
25,5O7
28 ,77O
32,315
41,096

21,243
25, 108
35,286
29 ,962
15,4 59

4t9,236
436,437
393,4 30
342,5L6
348,233
2&4,3O3
224 ,695
L25 , L23

32,704
29,333
3L,072
31,878
35,754

25,9L6
28,874
38,109
29 ,662
13,449

47
51
70
75
83
45
47
37

58
36
76
79
99

264
407
385
332
225

1
1
2
1
2

-t
f

,.- È

-,ü
l¡

trl
,17'.t
J

:!
¿:.

-l
ta¡

F'

ì
¡

¡J

:l
;

:j

CASUAL

L97 2
L97t
L970
1969
1968

197 2
L97l
1970
1969
r.968

885
780
135
979
073

1,187
î,465
1,,862
1,501

801

22,997
22,rgL
25 ,677
29,t89
34,tU

OTEIER

L6,894
L9,997
25,745
22,8'86
11,067

!

I

I

* Based on the averäge.wholesale price/Lb. to the commercial fishermen
(1972 - çL.22¡ L977 $1.15; L97O $1.08ì 1969 S0.99i
1968 $0.8?; L965 $0.84 ¡ 1964 $0.63; 1963 $0.59)

** Commercial - full-time fishermen, usually fishing >100 pots;

Casual - part-t.ime fishermen, usually fishing )25 but <100
pots,

Other individuals harvesting Lobsters for personal use,
usually fishing (25 pots and,/or using SCIIBA.

'I
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Figure 4.7 . Lohster effort and trarvest statistics for
Berverly - Salem Harbors, l-968 - L972.

I
Ì

7
;

t

L97 2

L97L

LeTo

1969

L968

o

L97 2

1 971

1 970

l_969

1968

t972

L97L

1 970

1-969

L968

t97 2

1971

i.970

1 969

5 10 L5

NUMBER OF

POTS FISHEÐ

( Lo3)

20

NUMBER OF

LOBSTERS IIAR\¡ESTEÐ

( 1or)

POUNDS OF

LOBSTERS HARVESTEI

( 103)

\¿ALUE OF

LOBSTERS HARVESTEI

( 103)

I

I

4 542

15 æ2

15 967

L5 ,667

335 554

374 462

354 694

368,592

390 308

428 747

762

77 856

94 644

04 ,056

397 4361968

o 100 200 3û0 400 500
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drawn to suggest that power plant operation influenced t}¡e lobster
Ïrarvest in the BeverJ.y and Salem Harbors. Icht}yoplarrkton

sampling has faiLed to sho¡ presence of lobster Larvae ln
Sa1em Harbor.

.-a

-t

I
J

tl'1
t. !

-J



T

it
Í-t
:l

I
n
'. IJ

'.I'l
.t

ft
:t
ù,,1

3

E

f,t
!ü

B

ç,
{

-i

i

_i

4.137

4.10 Marine Veqetation

A l-ist of marine algae and vascular plants coLlected in
Salem Harbor during l-ate sÌ¡¡rûner is presented in Table 4.23.

ÍLrls checklist is supplemental to project sampling and should

be considered i.ncomplete and. preliminary. Perj.odic updating

witl be performed as ti-me permits

Seventeen species have been identified., including 5

green algae; 5 bror,rrn algae; 5 red al.gae; and 2 vascul-ar plants.

Salem Harbor is devoid of salt marsh acreage with the exception

of small patches at Cat Cove, Naugus Head a¡¡d Forest River,

EeI grass, Zostera marina, once considered an endangered

species on the North Shore, thrives in shaLl-qr waters south

of Cat Cove, southeast of Pickering Point, nortï¡east of Derby

I¡fh=rf - antl was{- nf I'ol¡rar Þoinf -

Mats of rock weed (Ascòphyllum sp. and @ sp.) character-

ize the rock and Ieùge shoreLine of Sa1em Harbor.

Green and red algae are commonly found washed upon shore

sampling statj-ons, while species of each classification Ìrave

been collected in the povrer plant intake sluicarrays. Sea

lettuce, Ulva lactuca,poses severeprobl.ems to plant operations,

particularly follo¡¡ing hours of onshore winds.

:

I

'1

1

:l
,, 

1



4.138

Table 4.23. Marine vegetation collected in Sal,em Harbor.*

Scientific Name Common Name

ALGAE

Class: CHLOROPFÍYCEAE
Enteromorpha erecta
Þ.teromorpha,sp.
UIva lactuca

linum
SP.

Class: PIIAEOPIÍYCEAE
Ectocarpus tomentosus
Elachlstea fucicola
Laminaria sP.
Ascophvllum nodosum
Fucus vesieulosus

CIass: RHODOPIÍYCEâ,E
alsidii

Hi ct sP.
Chond.rus crispus
Ceramium sp.
Polvsiphonia harvevi v. olnevi

VASCUTJAR PIJANTS

Spartina alterniflora
Zostera marina

sea lettuce

kelp
rock weed
rock weed.

Irish moss

salt water cord grass
eel grass

um

" 
j * As identified by Taylor (1969)

'i



I
.J

il
'.1

c-ì
Itl

i1

I
,l

¡
I

il

n
i¡
s{

3

It
'r*s
Ët

1t
!ïÈ

;.:tt

T

5 1

.!

.i

5.0 SUMMARY

Physical and biologicaL surveys h¡ere intensified. Current

patterns j-n Salem Harbor generally conformed to inflov¡ and

outflow of water at various tidal stages. Current velocities

ranged to L.1 knots. l{inds ranging from I - L0 mph imposed

influence on current directi-on. Current direction at the

discharge was generally southerly regardless of tidal stage

and wind i-nfluence.

Average surface water temperature for the quarter rose

to L8.5oC, approxi-mating the JuIy - September L972 mear¡ of

l-8.Ooc. Minimal temperature variation was noted among

Stations A, C and D. Sharp temperature reductj.ons at alL

stations was directly related to sharply reduced air tempera-

tures.

Bi-weekly monitoring of the plant intake basin Q tL belon¡

surface) ternrinated folIor^¡ing fulfillment of EPA permit require-

ments. Lower minimum water temperatures were recorded at

-8' MLlf in the intake basi-n.

As expected, thermal effects penetrate further into Salem

Harbor at high tide, and push seaward at lc¡v¡ tide. On tero

succeeding days, when intake water temperature was 2OoC,

thermal d.ischarge hras reduced to LgoC before reaching the

Marblehead shore, approximately 3rl4 mile from the plant

discharge. Tl¡ermoclines existed. at all deep water stations.
In general, thermal effects prevail horizontally to 2,4OO ft

from the discharge and vertically to 6 ft. Homogeneous
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temperatures and salinities were recorded throughout the water

column in the discharge canal. C'eneration at the Salem

Harbor Station was reduced on several days when discharge water

temperatures exceeded the 90or thermal límitation prescribed

in tl.e operation permit. No visible adverse effects v¡ere

noted during, o! after, each inci.dent.

Bi-weekly 14c and ATP sampling was initiated in conJunction

with plankton surveys.

Chlonophyll a leve1s decreased from the previous quarter

and corresponded to 14c values. Primary production was cyclic,

with assimilation mlnimal on 7 September. Recordings on 20 Septem-

ber indicated occurrence of a faIl phytoplar¡kton bloom within

the Harbor.

Measurements of ATP shor,r¡ed evidence of 100% phytoplankton

mortality within the Unit 4 d.ischarge water box. ATP Levels

recover stature approximately 600 ft from the discharge, and

peaked approximately 3,600 ft from tlre porer plant.

Nine fanr:ilies of phytoplankton Ïrave been identified.
Dominant families were Coscinod.iscaceae, Chaetoceraceae,

Fragllariaceae, and Leptocylind.raceae.

TWenty-four species, and nine developmental stages of

zooplankton have been identified. Acartia clausi, copepod

nauplii, copepod. immature, Clrripedia nauplii, and poLychaeta

were most frequently observed. Copepod. naupl1i, copepod

immature, Acartia clausi and Eurvtemora herdmani were most

abundant.
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Project expenditures as of September 30, 1973 h¡ere:

TotaI lotted Tota1 Expended

Salaries

TraveI

Office & Laboratory
Supplies

Equipment

Maintenance

Overhead

Subtotal

Contracts

TOTAL

$l-07,900.o0

3,37 5.oo

8,97 5.00

23,500.00

6, L00.oo

39,920.00

$L89,570.O0

79, 280.0O

$268,850.00

$ 99,943 . 87

l_, 394 .50

4 ,9I2.45

Ig,4l_7 .3L

2,639.O2

Lg,543.og

$L47 ,949.24

24 ,600.OO

ÊJ12,449.24_

Balance

S 7,856.13

L r gg0.50

3 ,962.55

4 r0g2.69

3,461.99

20 ,37 6.9L

$41 ,7 20 .7 6

54,680.O0

$96,400.76

Él
I
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CHI,ORINTTY

Laboratorv AnaLvsis:
Strickland and Parson

TY

Fleld Analvsis: Direct

SAIIPLING PROCEDURES

Modífied Knudsen method, from
(1968) .

Fie1d ColLection: 300 mlrlsample of seav¡ater.

calibrated from 0 - 45 0

TÍYDROGEN ION

Field vsi.s: Hach Ctremical Company test kit,
Model L7-N.

Samples collected from May 15 - December 1, lgTZ
v¡ere analyzed with a Hach test kit, Model CA-IO.
Prior to tvtay 15 a Kontes mini-pH meter r,,ras employed.

CARBON DIOXIÐE

Fj.eld Analvsis: Hach Ctremj.cal Company test kit,
Model CA-10.

DTSSOL\'ÎED OXYGEN

Fiel-d CoLlectlon: 300 ml/sarnple of seawater fixed with
L ml manganous sulfate reagent and. L mr arkalj,ne iod.ide
reagent.

Labora Analvsis: Titration by Ïfinkler method.

BTOLOGTCAL o)(YGEN DEMAND

Field Collection: 300 mlr/sample of seal^¡ater.

reading from a G.Iv1. hydrometer,
/oo.

i

Labora Ànalvsis: Tltration by Vfinkler method following
7-day incubatj-on.

'.. I
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COPPER

NÏTR.ÀTE

NTTRITE
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l.ield Collection:

a Àna
rom Griess 858

Field Collection:

wat'er - 1 liter/sample coltected in a nargene bottre.
Soft shell clam - 6rlsample, approximately 2t in length.
Lobster - lrlsample, approximately 3', i.n carapace length.
tabogaton¡ Arl+lvsis: utirizlng a modified stricktand
and Parsons (1968) method, the-soft portions of clamsand 6 grams of robster girls are digèsted and -rr-iyããa.
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Field CollectÍon: 300 m/sample of seawater.

Lab-or?torw AÐarveis: urtravioret spectrophotometric
method from Standard Method,s (f.921):

300 mlr/sample of sean,¡ater.

: Mod.ified Griess Ðiazo reaction
a

INORC,ÀI\TIC PHOSPHÀTES

Field Co llection
L

300 mlr/sample of sean^¡ater.

: Colorimetrlc determination ofred pho sphomolybdate complex from Fiske and
Subba Rc¡r¡¡ ( l_e2s)

sis

I

B c

Flerd collection: Benthic argae and invertebrates aresampred at sites selected at various depth contours.
Quad.rats are estabrished by attaching j rz-rt rine to thesite marker and ¡winging a-circre of-LO-ft. radius. fLrefirst quad,rat is 1ocated Z ft from the marker, andsubsequent quadrats are located 2 ft and zoo counter-crocle,¡ise from the former. Íhis procedure is repeated
Y"ü} 5-l/4n¡2 samples are collectêa within each circre.samples are stored and frozen i.n plastic bags untitanalyses.
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Ðield Collection:
a 316 mi-cron mesh
bottle and stored
to the J-aboratory.

FÏNFISH

Surface seawater is filtered through
nytex cloth into a one gal1on nalgeñeifi a light-proof box foi transport

Flerd collection: Ptrytoplankton is collected in a r.¡ater
sample bottle (Van Dorn or Nanson). Zooplankton is col_lected in an g0 micron mesl. nytex plankton net.
Tor¡s are made for L minute at selècted sites andstrained water vorume is recorded on an g.5 cm T.s.flotr meter attached to a one meter ring. sampres aretransferred to _250 mr nargene bottres õontainl-nga 5"/_o glutarardehyde solution, and refrigerated untiranalyses.

: Samples are stored in a cool darkace not exceed.ing eÍght hours from collection. Estimatíonof extracted algae cell pigrnents is made spectrophotometricalusing the SCOR/UNESCo method outlined by Strickland andParsons (L968).
1y

ñt
:¡
¡-t

iÏ
L¡

I
!J

Fierd collection: Dupricate sets are made at selectedsites with gear_of the fotlorring desing:

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

120 x g ft seine, with L_L/z in mesh wings and3/4 1n mesh b"g;

3O x 25 ft trawl with I-I/2 j_n mesh wlngs and1 in mesh cod end;

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

seines are set pararrel to shore with the aid of a skiff
and d.rawn to the shore by rlnes of approximately 75 ft.Trawr cruises are along a fixed coursè. r{here õbstructionsoccur, cruise rines are aItered,. Fishing time is fiveminutes wlth the 30 ft trawr and 20 minuùes with the49-ft trawl.
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Gilr nets are set at seLected sites for 24 hours. AIIgill nets are constructed of monofilament and measure
100 x 1O ft. Stretched mesh size range from L-t/2 to3-l/2 Ln.

FÍnfish collected are separaÈed by species, enumerated,
and measr¡red for total lèngth in ñrifiimeters.

SPORT FTSH SURVEY

Startinq Date: mid-April

Ðate: mid-October
]1
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Area: sal-em Harbor, inside or west of a rj-ne drawn betrrreenFort Pi-ckering Light on !{inter rsrand to Naugus Headin MarbLehead; and the easterly shorelines oi Winter Island
and Salem Neck from the Fort pickering Light to, andincludj-ng, the prrbLic pier at the norfh eñd oe salem Neck.

Prgcedure: rnstantaneous fishermen counts are conductedthree times during each survey day at randomry serected
hours.
Fic'haman in{-a¡rçia.'- ^^-¡..-!^l !L-^---L---! rr-^¿-¡È¿¿sÀ¡¡18¡¡ .¡-¡¡LËt v¿E:wÞ ci¡ti (j(jI¡qi¡ÇEecl Ër-il-Otig-f¡O-l¡Ï. Ëf¡e SUfVeyday. Survey data is recorded on forms piovided for a
minimum of 10 percent of arr shore and boat fishermen.
chiLdren who arè fishing are included in the instantaneous
counts, and a separate tally noted. c,hildren are not
intervieu¡ed when fishing in the accompaniment of an
adult.

schgdure,: one weekday and one weekend day is surveyed.
each l¡eek. À11 horidays are surveyed.. sèlection oi day,
and 8-hour shift (0 - 2 or LO 6); is made at rand.om.
Ctranges in routine are made only at time of schedule
selections.

FTSH EGG AND

@: Procedures employed in coJlecting and
hand.ring fish egg and larvae are idènticar to zooprãnkton
except for use of a 153 micron mesh nytex net.
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SLUICEIfAY IN\TESTI EATTONS

@: Finfish, invertebrates and marinevegetation-are sampled in the intake sruicernrày" to units3 and 4. rraps, cónsrrucred of tli-iÃ-i;iã;ä'ãteer roaand covered with 3/L6 in stretcrrÀâ mesh nyton net, areperi-odicarly praced in the resfããËi"" 
"rüiã"r^r"ï" for onehour interváIs. AII organisms- are identified, enumeratedand measured. lfater teñperat,r." ãna sãri;iat'is recordedduring each sampling intèrval.--

LOBSTER TAGGING

FieLd_Colleggiop: Division personnel, aboard commercialvessers, correct s'b-regar s-i""á io¡sierÁ aã-_-à_rrra irr)from Beverly and sarem Harbors. Lobsters are then transferredto a Division boat or returned to our cat cove taboratoryfor tagging with a fluorescent orange sphyrion t"n.
Taqqinq proçed!¡re: Tags are attached by securing astain*Iess steel ãnchor-_(.014 dia. i ir, ¿ir.-üdy-musclebenearh rhe abdomen wirh rhe "ia-år a #20 ñvpåaär*i.needle- Each tag is imprintea wiir¡ a numbei and the regend'rDiv. Mar. rish., sarem, Mass.,, Tagged l0bsters are thenreleased at serected sites in gevÃrry and sarem Harbors.sex, carapace length (in millimetãrsi, aatã, -ãrr. releasepoint are recorded.

Beture.procedure: fhrough a p'bric awareness program,including peisonal letteis to commercial lobstermen knor¡nto fish Beverly - Salem Harbors; distribution õi postersand.tag reporting forms; and articiãs-ñ-;Ë"rãäar nel'smedia; individuals are requested to return tobster tagsto our raboratory or to_a cooperating fish dearer. Arlreturns are acknor.rledged in wiiting, and. tags are placedon a man^fesignating_õ.he poini ãi--åapt,rr". Records areupdated on grovrth and movements of each recapture.
THERMAL BIOASSAY
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containers of seawa

L : Follorvang acclimation to roomtemperature about 1.8oc) 96 hour tolerance levelsfor each species are determined for abrupt and gradualchanges in water temperature. Effects are noted for

Finfisþ specj_es are collected by seinessported Lo the laboratory in aeiateã----ter.
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each 2.8ocgnad.ien t over the range -1.0 to 32.0 oc.
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IÍYDROGR;APHTC SUR\TEYS

TÍdaI direction and velocity are recorded with an End.eco
110 remote current meter. Direct readout data is collected
at varied depths along prescribed transects bisecting
Salem Harbor. Attempts are made to monj-tor seasonal
current patterns at varied tidal stages. Data interpreta-
tion is þerformed by project personnel.l

TEI.{PERAfi'RE MONT TORING

In situ monitoring is cond.ucted with Endeco LO9 continuous
recording thermographs. 1fl¡ermographs are installed at
prescribed locations and. depths by personnel utilizing
SCUBA. Temperature data is retrj-eved at approximately
30-day intervals and delivered to Environmental Devices
Corporation for reductj-on and verification.

ADENOSINE TRI PHOSPHATE

Field Coll-ection: FoIlou¡ing removal of zooplankton with
an 80 micron mesh net, water is filtered through a 2.4
cF/A millipore filter retained in a Swinex 25 filter
holder locked between two 50ml disposable syringes.
After filtration Lhe filter pad is removed, quick frozen
on d.ry ice, and pJ-aced in a labeled glass vial for transport
to the laboratory. AIl samples remain frozen until
analyzed. Triplicate samples are collected at each
sampling sj-te. _

Laboratory Analysis: ATP is assayed enzymatically using
the luciferin-Iuciferinose bioluminescence system outlined
by Strehler (1968).

t4c

Field Collectlon: At depths determined by a portable
photometer (L00, 50, 25, L2 and 0% relative light
intensity) unfiltered. water is j-ncr-rbated for 4 hours
in 300 mI BOD bottles containing a solution of radioactive
carbon. Ðuplicate samples are collected in light and
dark bottles. Immediately follor,r¡lng incubation all
samples are placed in a light proof container for trans-
port to the lat¡oratory.

Laboratorv Analvsis: Follou¡ing filtration of phyto-
plankton from seawater samples, the uptake of fixed
rad.ioactive carbon is determined by the liquid scintillation
Lechnique outlined by Strickland and Parsons (1968).
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