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The follouing io the first, in a series of euarterly
reports coverir¡g rr'ork performed by personneL of the Division
of I'farine Fj.sheries operating und,er contract, project Dì,jF-z-72

r'¡ith the' New Ïlngland Por.¡er Con,panyo Ï¡rclucled, are d.ata collecte$.
prj.or to contr¿ict ê.greelÌient of ? Oct*l:er l-9?L and dat.a collected
through 33- Ilecenil:,er Lg71ó

llne area of sbudf ie boçdered cn ti're north by

Manchester and Fevertyi on the l¡esb bl' Ðanvers, treaboclyo

and Salem; and orr the soutir by t+arblehead." T}t'€: easte::n or
seaward bounda::y tras esta.-nlishecl &.s 3 !j-ne peesing throrlgh

a group c>f oute¿ isia^¡r$.¡-r frûil i.ia.rbiei¡g;..ü Liçii.;, I..íe¿"1:1c.lic:C,

to Gales Poin'E, I'í¿urcìresi:e:: (figrr:le l) 
"

Yt4H$*:Þ_å¡iF ¡e_r:¡SI.i A

O):jecti"res ancl proce,-iures outtined in cantract
reäearch ¡:ro¡-'osa.i E>;hibit A a,re einployed in cl.ata coll-eciion.

Àir ai:ci surface rvater temper:atures are recordeci v¡r.bh

Taylor poc)ret tìrcrmÖineterr¡, greciuet.ed, in 1oC" Salinity j.s

uìea$uréed rvith G.l.{o r'¡ide: r:¿inge s¿r1lr:-tt1z hyclro¡net-ers, calj-i:re.ted

frc¡:n 0-45 upt" iïach freld. test l<i'ts are usæd for pH ancl

carb(rn dio:tj.de determincrti.ons" Dissoh,ed oxygerx is deternrinecl

ln the lal¡cratoriz utillri-t:g the s.;t.¿r::'j.erd t.,iinkLer rnet-.hc,d,

D"o" sa-rn¡:ies col"l-ected .pr:i.c"¡:'"" to oc'hober v¡ere anr:lyzed. r.¡itir

a Hach field r:tsr" lii{':-
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Figure L.

Outline map of Beverly - Salem Harbor.
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Finfish are sarrpled with seiiies ancl trawls of the

f o}lor*ing specif .'r-cations:

50 ft, seine - 50 x 4 ft.. X i/B in. mesh

LzO fL. seine - 120 X I ft" with f*L/z in. mesh wÍngs

anð. 3/4 in. mesh bag

30 ft. trawl 30 ft. s*¡eep X 25 ft, headrope with

1"-3./2 ín. to** wíngs and l" j.n" mesh

cocl end

49 tt " trawl - 49 ft" slreep X 38 ft" headrope rsith

5 in, mesh wings and 4 in. mesh

cod end.

'Iows are made for five minutes v¡ith tlre 30 ft" Lrawl,

a¿:cl tr.renty rninut.es r¡ith the 49 ft. trar.¡I" Finfish are

¡neasureci fo¡: t:ot.al *Length ðncr rec:orOea j-n millir¿reters"

trHYSï Ci1.L f I:VES TI G¡ITI OIìTS

Tem-nerature i\lÕni torinq

Four tetnperatu:îe monltoring sites were selected. r'rithin

Salem llari:c:: ancl are ç;ho'..¡n arä Stations J\, B, C end D on

Figure 2" intaJ;e (J,.) arrd discharge (n) l.,"ater a.re monitored

bV r:er,'ieli, of deil5r operationa.l record.s at the Sal-em Harbor

poi..Jer planì:" iluthor:Li:ies at the First UoS. Coast Guard

Di.st,rict i¡r Boston h¡rr¡e granteri permission for attaching

continuous recording therrflographs to r.aviçlational aids

N 'tztt (c) and c ttzltt {o) . Purchase requisitions arê bei-ng

prepared and instaliaticns et Statj.ons C e:rd D are ex-i:ecte<l

duritrçi sec:oncl qr:arter oi:eratior.s. Figure 3 siro',r's averegc

darily r..ate.r:' ternpera.Lure$ a'b. St¡r;j-ons ir ¿rnd B.

ftrl
;l
il

il
iJ

'!'l
tÍ

rt't
.!

I.,
,:l,¡

ILT

e
h;

rT

i- -\
t. '-Ê

ir¡{
Ë¡

F

:t
b

t .:.
.rf
-.-:

- tt





-4-

r1^
i')

il
il

n
tt

il

f-!;l
;: .ÊLI

-FT
Fd
tü

t3
*$

!
I
i

[]

FCt{ËR
FLÂI¡T

"UTIPÊRF0¡r¡f

Oo

¡IAUGUS

M AfìsLEHEAD

Figure 2.

Loca'bions of ternperature monito¡"inq
s{:aticrns in Salem Harbor"
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I"R"T. flights were conducted over Salem Harbor on

Oct.ober 7 anC 8. 197L, Ttre results def ir:e the warm water

d.ischarge plu¡re from the plant ur:der full load operating

conclit,ions prj.or to fourth unit o.oeration. T,l:is study

v¡a$ a direcc contract betr,¡een the New England Power compa.n)¡

ancl Coasi:a1 f{eËearch Corporation,

CI-TEI'íIC-4.L I STTGATÏONS

vfa_l:gr Çga.liÇy

l,lonthly monitorlng of surface'i:emperature, salinj-ty,
dissolved. o>q.'gen, carl:on dicxid,e, êtrd Ïrydrogen ion (pH) is
cor:clucted ai Stations 1, ?, 1, 8, lL, 13, L5 and 18

(fig'-i::er 4) " "S¡rrface tenrïre::ature and. salinity is alsc moni-

torecl monthly at, SLations 2,4,5, 6, 9, 10, !2, !4,l"O and

L7 (trigure 5) "

Ranges f c¡r the pareneters eeinpled !¡ere: surf ace

rrater tempereiLure, 0"0 22"OoC; surface salinity,
26"0 - 34"0 OIOA i dicsolved o>:ygen, 4 nO L7.2 Fpm; carbon

diozi,3e, 5 "0 20 "0 pprni anC pit, 8"0 9"0 (ra¡te L) .

C¿:.rbon dicxid.e readi;rgs of 15 "0 trpnr at Staiion 3 in July

and. 2C1.0 p¡:m ð.t Statio¡r L in August are inconsistent t¿ith

other ¡sater cara.J.ity mea.sure¡rier¡ts a¡d a¡e berieved to be

sani.pLing errors o

-surfece water sa.,-r¡:les, col-l-ected v¡eeklLy at Státions

A, Ð, C e-nd Ð (t¡iq. 2) , i','ere enalyeed" for Cissolvecl olT,gen

and chlorii:ity in tire J-eJ:cratorl'" f¡or cor''parif;on, chlorinJ-ti,-
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Figure 4"

Locatj-ons of rr-ater qualitlz and finfish samplingstations in Beverly - Salem Harbor:l,
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Figure 5"

Locations of water quatity.and fínfish sa:nplingstations in Beverly - Salem Harbors.
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TabLe 1' I'¡ater quali'L.y data f ,:r Be'¡erry - sar-em Harbor,
JuJ-1r - Deccnü:']rr 1,971- ,

DA,TE

=,! L t

-:,ì./20
77/s
t2/29

TI.i.:E

1000
0705
o9c5
û9?0
.i,500
-1- 21-0
io¿5

l-c40
i 2.'å s
å035
09to

S¿\I¡IPI,E
lnn,iBEn

o00056
00co5?
o0c05B
c00230
rìrìnnq,o
000060
000061

000053
o00064
OCi0O65
00COf:6

TTDAL
5TÀGE

(¡icuRs
DgPM{/È -..-\(.u,) ¡',

TE}IP. OC

À1r i.Iater
Statj c,n î

16.0
18"5
19.o
L3 "5c)ã

0.0
6"0

Lg "ot4 "5\2.C
5.0

14 "5
16 "0L5"5
J.B"O
20 "c19"5
14 "O
L4 "5
10 "o

2"O
6"O
7"0

-qAï-'INITY
a/ao

30.o
30 "0
29 "A30.0
30 "0
22 "O28.O

30 "03L,o
3L.o
33.O

33 "O30 "o
29 "5
.28"5
2'I "5
3J- "O3i.o
30.o
32.A
34.O
33.0
32"5

02 COZ ¡àFI
i]ÐrÌr

5 "o 9.
20.0 g.
5"0 B.
5.0 g"
5"0 g"
5,o go
5.o B,

Lo.o 5.0 g"c

9.O Lo.o g.o

9"o 5"O g"o

7 /2!
B/7e
s/1_s

3-a/i_9
11/r
L¿/ Ð

72/La

hiEh
low
n].Gn
:-c.,i
1c"0,¡

f.ü',¡"
high

f*
+1
14\
J-K

+¿r)i,
+5i;

hiEh +i
tlj"gn +14
loi^¡ t4li
irigh +,

lE). 5
2Í) "O
¿i-.fJ
i5,0

,lr

4i "0(i.0

Statir:ir 2
L8"5
1i',oS
6.5
o"5

Station 3
2*'t 

" 
5

2C.5
Lfl.o
1fj "0
2?"C
20. o
i-6 "o
17 "04^0

¿.q
:ì.,0
Íi"5

¡
\o
I

0
0
o
0
0
0
o

Lo.o
10.o
5,O

9.O
7.0
B.O
8"6
g*g

11.2
oo

i

Þ
s
S
s

S
S

s
s
s
s

Þ
s
s
Þ
s
Ð
ò
s
s
ù
b
ò

7 /21
7 /22
B/LB
a/7e
ei J_a

e/1.5
70/Ls
Lo/7e
17.,/î
7.2¡ v
I ': t'i)

rzi70

0935
0930
0'530
o8c0
1i.40
oûí5
a845
l_c05
14¡.15
i.230
'l Éar\

.L -r ¿.)

00006?
0o0074
ooCIo68
oo0075
ooco76
ocoo69
o0tG7?
00c070
000û?i.
000072
c00079
o0cc?8

l-oir
lor'¡
lcr'¿
loit¡
low
lriçh
higìr
J-cw
ia¡,¡
high
hign
I ¿r..t

+5t*¿
-+-ti

+5

8.4
9.O

Lo .6

-i-5

r"I
+3
+4
-l-3
.+-)t

tã
1-

7_

9.0
B.o
9,O

9"8 5.O 8"0
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Tab-l-e i. continued

D;:,-TE 11T Ì.:ç1

FST A2 Coz .pi{
SÀiUPLE
}IU]'JEER.

o000BB
oc00B9
o00090
00û091

o00092
000093
c00094
o00095

000097
ooco98
000099
0001-c0

000101
oool-o2
000103
000_1"o4
000Lo5
000106

TÏDAL
È -lLL:Li
HOUP.S

hiEh +1I5
high +2
1o;¿ +5
hiEh +1

\ . - -rnrçtn +5ä
lov¡ -þ5

high
high +2

high {-3
trriEÏr +215
l,rv¡ +5
i:igi"r +Iri

DNPTf{ TEirIP.
j-1.1- i-

oc
þIater

18 "014.o
72,O
5.0

L3"5
8"5
6"o

LB.0
L4 "0L3.0
5.5

13.5
1"6 "Ol_9,5
1 3.5
Lo.o
4.0

SALTNTTY
o/oa

30 "032.0
3L"5
33"5

30 "031"5
33 "O3â"5

30"0
31 ,5
3i-.0
32.5

32.5
30.0
3C "O,o r:

30;0

Þì]m
e/L7

7a/20
i!/s
't a l,}*

e/zt
ic178
!L/:-z
1î./i4

e/17
io,,/:;:t",\
1:_/s
!2/29

l-l- L5
1?trì
i 1lC
v i.a.v

09¡15
09Ð0
I n','r,
i.o20

1255
i_34I
1130
0955

I 100
o600
0950
0850
1350
? 1?'ì

i:)

s
S
c

s
ò
S
ð

Sta on 4-

1g "oi.l "o
iJ. U
'l ¡i

Stati,>n 5

13"5
9"5
r),o

Stat.ion 6
s 1"8 "5s i3"O
s '7"A
s 1"0

Ip
O
I

7 /z't
8/18
e/7s

70/7e
rL/e
I2/6

high +)f
Ls:¡ +3
hiçih +2
1ol.¡ +4
loru +4
lcrrr 14

Ë.!Ê!å?!_ZS 2,::"5
S iíJ,s
S i;3"5
s 1,{ .5
Þ J".þ
s .1"0

A- o
o
o
1

lC.O
10.o
5"0

1CI,o
Lo.o
Lo.o

9"o
o
B" c().

a,

8.
g"

o
0
o
0
0

Õ

o
9.5

t)U
4



f .",..._: t" *". j ["*.a¡ fd;J güå [-""T L;J ilJ : *lt

Table L " continued.

L)ÅT;:: TIÌ,llt
EST)

DEP?if Ò2
Ðl}m

7 /2!
t/ ¿¿

8,/19
8/7e
e/7û
a,/1 4,

ia /i.5
io//ig
I I r'\r

i.1/'15
1,2/6
3"2iA

i-i- 25
i.015
û815
a\Õf^V(JJL.'

1-O10
c920
c8l_ 5
I <t\

1000
110 5
l-440

l-355
r_430
L 2i5
i02c

09c5
1i.55
071 5

hrEtr
hi-gh
1ol.¡
1^--.triÉ/
high
1o"'r
hiE?r

low
1o't¡
1oi.¡

J-')

+L
. aì

t .)-2

+5
rl l-t .)-2
+5

14 "5L5"5
Lg,o
20,0
19.0
20.o
15 "o13"5
9.O
7.O
3"5
4.5

30 ,5
29.5
29.5
30.0
28.5
29.A
3J. 

" 
c)

30,5
32,5
32"O
31"5
30 .5

6.O

9"O

7.0
(> .tt)¡Z

9.1

9.7

ÐÐm

L5 "o

5"o

Lo.o

10.o
10.0

10 "o

9"O

9"O

I,o
8.0
B"o

B"cr

SAl'.iPLtr
¡{L;I'íBER

0001 20
oo01i.4
000.121
000 1L 5
o001i_6
oCIoL22
000117
00c1 23
0001- i|4
ooo11B
0001 25
occl"L9

CIco133
oo0134
oool_35
000i36

000137
o00L38
oooi.39

TTDÄi,
STÀGT-

(I-iouR,s)

hiçh +1
lorr +\Lz
l-ow +5
lo;E +5

TEI,LP. oC
Å':;.r i'üater

-S¡.LITTTTY
o/ao

Co2 .pH

€!e!_iq"¡:__9,
S 33C
ù ¿)-5

í ¡f ¿\-\ .. f,,

^^ù ¿5,.,)
s 22,,O
s 26.0
s L8"O
s Ls"O
s 3"os 6"0
s 1"0
s 3"0 I

ts
F
I

g//77
Lo/zo
7J./5
1.2/2e

e/!7
1.L/5
12/zg

higìr r4
Ì:igh +3
high
h.iqh +2

+.512
+51,
+5

1g,0
f) r-\

2.O

i.9"5
L3.0
4.0

29"5
30.o
30"5
29 "5

29.ct

31" "o

20
14
13

i.9,0
L3,'O

8.,O
L,o

s
s
S
s

s
s
!>

Stati r:ir 9

Staticn L0

o
0
c
5
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Tabie 7,, continued.

JJÉT L I], TÏ¡í.8
i:¡,s r) (-)o

rJl]M
l/ -l.:-
7,122
¿,' i li
ç. /., o
eiTo
e/Is

1 (\ ./1 .-^

'l ñ /.,41
11 ,,i¿

77/is
1';.,--
:.? /7

1O/'j¡0
iil s
!2/zs

-r- 230
1i û0
i0,3 5
100 5
i415
:-050
l" C'ír 5
i.l-.í) 5
15rì0
:1.l-o 5
-14 30
1 530

0955
i:-o 5
U:l-;- 5
07:0

hi g.h

i-o'i+
1c:v

-r.)-i
¿?

+sl:

sÀl,Ípi,Ë
tirJtiBlriì

000152
C00l-¡* 6
Oco153
{;0Ol_¿Å 7
O0C 1,19
crc0154
0c014 I
000i55
c00i56
oool 50
0c01 57
000i5i.

0cci 6û
^¡1 

ar 1 .-.V¡iL, ¿ CJ.
OrJ01r:;ì
0oo1 63

T'rÐÀL
SIAGE

{r:cuns
DEPH

ir5
S
Cu
È)

c
¿)

S
i)
ô

S
(:

S

Õ

.S

rì

S
L.)

S
L.!

U

ù
<:ë

ò
r)

TEÌ.IP.
Ä.L ltì
cl'ì 1l-
'î íl q,

213 "O
;:6 .5
26.5
2{) "0

?0,o
i..i "o

9"0
{\
5"0

rì i2
':r.\J
¡tl
.:^
;.\ r

i:r 13

oc
ltrater

27.O
22"O
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sub-contracL ä\,¡ar-(fs f or q-riad.rat e¡-¡al.y-ses.

11 tudi
Pl-anlcton ar:d chlorcphirll samples r.¡ill be col]-ected

bi-weeltly at Statj.ons A, B, c and Ð (Fig"2) .
!'inf i qþ

r:infish srmpring is cond.uc{:ed. rnonthry at stations
L 1B (rigs. 3 end 4) empl0ying 5.0 ft" ar¡d 120 ft. beach
seines and 30 ft" anC 49 fe. trawls. of 32,?03 finfish
sp;nnled, 77.660 rrere ceptused v.,ithin sa].em lîa.rbcr ancl
14"543 r+ere coÏ-r.ected. ou,csid.e Sa],em Harbor (,faÌ:les 3 ancl 4) 

"

^rrtlanti.e silversides were most, abu¡rcrant wibtrin sarem
Iïa¡:bor (13rg0g) anc alei'¡ives were most arcund.ant. outsid.e
tire harl:or (10,4 94) " Tlre rnæjorj_t¡r 6g ale-,¡,ri\res (lcr,44[ì)
1ir:€Íê seir:ed Octojrer j.S at Statio¡:.r Br êFjff,oximateiy fc:ur
rrriles fro¡n th.e Salem Uar.bcr pil.¡er station"

F-infi-sh eirnipli*g in sar"em H¿rrr¡or *as dominetecr by
Ãt'l¿¡1¡1t sih"ersides, munu¡ichogs, rv.tnt;er frcu nder. threespi.ne
s'i:icliiebac,l';sr ãrr€r stripeo rçi-lri-Fis;h. size rê;iEes e;r.d r¡ean
J-er:ç'th.s c:f d.omini¡nt, species captu.recl ai each stu.t.ion are
prese:'it,ed in Te.b.Les' S g,

SarrlpJ-inq at S.b,atioi: lS i,¡ith the S0 ft" seine¡ $tations
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49 ft" tr¡:.v¡l cc¡ruirer:ced i.r¡ scptcrriber. lTo fi:rfish r.,,ere

collectecl in Dece:riber at Station J..1"

J.^t.lantic sij.J.i,e.rsidcs .preComj-nat,ed ca.tch<.:* at tj:e shore
steti-ol:s. Ða1:a snqgests ¡¡i.l-,",er:si.d.e rnÕ,¿enent r¿iti:i:r Saleln
H¿lrbcr', r'¡jLh al..tern¡:te aLrundancr,:l f lucti"ra.tiol¡:; ai: St-aLiol:s
Ll' anci l;i ' r¡eel< abuncJa.irce vrit-i.i:Ln t--.he h¿u:bor r.ras ncted i:r ,Tu.ly"
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Table 3 o Nuncric¿rl rank cf finfish species collected in salem llarbgr.rTuiy - f¡ecenrber, Ig7i"
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Table 4. Numerical' rank of finfish species coLlected outside sarem Harl,Iuly - December, Lg?L.

I'fethod of Capture
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c.:*r¡eLle j acl<
roc'k gunnel
.?inerican sa,nd Lance
clceiïÌ pout
flying ç'urr:e:.dfourspine st.iciilebaelc
gccs*f i si:
longhc::n scul¡:in
¡ne.clçercl- sced
s()a ra\;"erl

¿¿:)

1, 535

269
19A
106

I

29

10,449
65s

¿o
11

J.7

L

LA n4ç
L¡4C

oÊ

¿¿
J¿
i.0

¿-

,A

L
f

9

t
I
I

."1
t
¡J

4
1
.}

¿L

,

1)

.i
Ij

15
9
B
L

î.l

.TrI

..1
i

,' 'ì

.i¡'e

18.
'lo

a&

L
¿

L
1
l_

L

L
1

L

TOiÞ,1,s

* Not separated ty sper:ies

2,J.2A 11.1"61 566 65)6 \4 ,54:
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Ta]:le 5 " Dominant finfish species collectec in salern Ha::bor with the so-f t Eeinef

Tota.-l-
Ccl-lected

Size Range }iean

Â.tl-;¡¡tic silverside
(,i,;çn¡êåg neryr--dia)

JuJ.y - ltroveml:er, l_g?1.

mun'.:nÍchog
(_St.i-i¡ luç Þ,:lçig g$_tu s )

Total Sj.ze p.ange i{ean

striped killifish
(rel.eslss me'ialis. )

Size Range ltieani''ê.'b rí*rm

i 5-14 9
35-94
60-Lo9

2s-79
s5-79
65-159
60-L24

2A-94
,1.C0-1i.4
65-114

nì:n /an1 I
Total

Collected

4)
238

25-79
50-i.19

Siati-c¡r iL
7 /2i
8/Ie
9/15

1C,r19

7 /27
a/i8
e/15

Lane
11,¡/e

/¿-,1ti8
LJ.¿-

3 .4.3 2

a
.L

2,A44
55

1 :,t

52i

a?

I't
82

t3.2
44
56
84
88

c¿
107

/1a'

470 r

¿4* U
¿ve*

48
¿t

5
?'1"

35-i_O0
20-94
25-i.o9
30-79

25-49
30-4 I
30-49
40-54

37
3E
40
47

40
toz

62
47
b5
43

39
76

Stat:i-cn 13

I
N)o
I

e/22
la/Ie
Li/8

34û
2
B

Station LS23 
---eo-sg

L
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)

I{ean
{rnm}

27
52

66
75

75
qrì

54
sþ
64

T'ai:ie 6-' Dor¡inant finfiah species collecte<ì in Salem Flarbor rritt¡ the lAO ft. seineJul-y - ilccei'":lcer, L97l_.

r\tlanti-c si lve-rsi-c1e mUrii:r,icitOE
(I11td!:r.,: i..e!eÌ: )

v¡i-nter flounder
ectes amer:icanus(Fseurlopleuron

lotal
Coilected

62
LL

1*

i2
10
l"o
4

7 ¡'2:i
B/Le
e/rc

i,i/75
1_7/i5
Lz/t

a'^ve'

Total
J-ecteci.

16CI

a

îl^':

'ì
(_)¡ È

261
:i. L
...,4.L

242
1 )-tÅ

i

l'lean
(n'.nJ

9õ
65

L0:¿
¡\r
tL)

10C.
oa(-- -r

50
Eâ

'J J.
ôn
C)a

I I're n.Ì- :: J- ii. nr¡:ni-cli- a

Sise Ra.nge
(n;:n)

35-14.f.
47 --1_37

70*i7.4
100-Ll-9

6O-11¡i

? r¡-
4.O-.
45..
70-
65-i 5¿l

Tatal
CrrlJ-ectcd

,1
22:A

i.
21.8

6
9

l_3
J"

Sta.ti

Static:'r 1"3

Sj. ze Ra-nge
(rnrn)

40-i24
?cì _e1¿

^^ 1f\

42.-87

35-59

l.iean
(nm)

3.O2
a2
77
1A

44
52

L
6

.Size Range
(mn)

47 -57

40-L04
55-L04

30-l_10
40-59
45-69
4s-74
55-?4

7 /2?.
B/Le
1,ì..'/li [)

l.(::,.1'1 5
li ¡'t5
7z/t

I
¡.)
F
I

24
68

69
C''9

1A4
L24
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Taj:le 7 " Do:n:i-nent finf isl'l speeies col.l-ect,i:d in Salem llarbor r.rj-th the 30 fto tranr,lrSe¡:tarÈrer * Ðecembe_rn l.g?1",

threespine sticklehack

Cc 1

steirs lca.t

TcLel Size Rançe
o.l (¡nn)

'q 40-74

724 35-89

l.¡ånte:: flounder
( P s.e_ud gjzl. e$f c*Ê....reg a,*gr i caqug)

$i?:.e Range
{mn}

cn 1"2

Atlantic silverside
(t{en¿di^a. aeni¿iå}

l'iea.ir
imm)

47

54

Tota_l
Cr:11.,:cbeC

t7
i.0
33

L

I
l_38

4

Total
Collected

9L

Síze Range
lr¡un)

lviean
(rnn)

2A6
1577
L.L8

57

18?
86
79

i,iea¡t
(r,.mr)

e/3.7
1ç/za
11 /4,
L2/zç

e/t7
!CIl20
i 1 /{.

54

Stati.cn L4

r;5-364
t5-334
50--354

q5_-?"¿
7A-99

a 110-114 7J"2

65-1_1_4 7*9

t

I
Ê\'
1\)
I
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Tabie I " Dcni-na'nt finfiçh speci'eo col.iected in salemIlarbsr r.{ith t}ie 4g ft. trai+lo
September - Decer,iber, 1g?1 

"

wÍnter fLouncler
( Ps_eu$cEl g*reËS c-!gg, qneqr.qqn!€)

-23--"

Size Range Nean

çn

'l

I
n
.i

l

i

;J

:Ï
L,l

'TI
{:
ii*

-t
,i
i¡

å
\j

tt1i't
1

IJ

¡
I

i
:

l
r
t

t
I

¡
I

I
I

el27
to/ta
tL/tt
J,2lL4

Total"

140
306
270

25

24 0-4 8,3
21"5-44.2
22A-5A9
245-429

3!,9
334
J¿O
319

.:
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ì'I'.¡r,unichogs were recordeå rsithin sar-em Herrbcr after
mid-I'{ovember, and st'riped. killifish were samplecl onry during
Ãugust and Septeräl¡er.

Ifj-nter flounder \irere more abundanÈ¡ êrrd. larger, at
t'he d-ee¡:er offsho::e stat.i<¡*s" Juvenire bracrçbacr<s
(30 LLOnrm) l{e're sanpled. Lhror,rgh urid.-Ii:orrember at 120 ft"
seine stations 1r, and 13, wr:iIe juvei:i--re and adurts
(so 364nun) r\rere 'Lã.i'"eïl frorn inÈermedial;e v¡ater depths at
stati.ons j-z a;¡d L4 bl' 30 ft" trai..¡r" Fr.ounde:: corr.ected
from the deep rqater 4g rlt" trarr¡I st.ation (station 16) ra::ged
f¡:oin 2j.5 50g rnn"

Speci.es dir.ers:i.fj.catiÕn ,,rras greatest at tllc tse-r"¡l
çtaLictl.*.; :i'::c;iî ¡nj cÌ-.i)c tc.rre:c to :¡iici^-)ìoire,-,ùs:r (,,-abie ()) 

^

sanç:ling by a.ll rne'chcds indi.catecl tota-r- speci.es d-ec.J.ine

through irecernl¡er,

TaÏ,le 1CI cr-assi-fles the 3s finfish Íjpecr_es corr-ecteci
slnce project i::ce¡rtlc,n"

Pernor:ner no¡r,itoi: the power pl*nt intar;e <ia.ir-,v, for
ju'enil': e¡rrì eclult,. f ir,fi-slr ancl invertcl:r::ates. sluicewa)¡
t'r-aps lr'il-i' be desiqneu anc irrsr:arled in the i¡:ta.ke fr-orrs
t'o units 3 and 4' r.iar:ine orc;ani;ns ancl rnarine vegetation
.recorded in t"he sli_r.ice,,.ra1rs ¿ì..ì:e listed in Table 11..

¡l tji il:tn:r s-i Tjì.ð"T,ICl{

Altho*gh contr*cr agi:'eeinents v'ere signeci ccioirer 7, rg7r,
personnel a,rr;-roj-:rt::ri.-'íit-$ r:i:ci ec1ui1:inent requisi.tio::ls itÊre

7'

. .'l
'I

.-ì
ll

": t'

- rr i

-, !1'til
"'l-i

'v
iÊ

?'i
'-¡

¡
Ê

't.{
Ir,*

{

tr ir

...'

r i'
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Tebie 9" Diversification index of finfish speciesby methcld of capture, Beverly-Salem FIarL¿õrs,
,tuLy - Ðecember, L971.

50r Seine 1,20 t Seine 30 t Trawl
-ì't
:l
-1
;i
--.J

49' Tral¡l-Dete Tctal S¡..:cí ES Tot,a1 Species Total Sr:ecies Tota1 Spec J- :ù]

5
4

J
5
o

I

4
5

6

0

-l I'I

"J

ãI
.1
J

7 /2L
7 /22
s1Ls
B/Ie
elrc
e/Ls
e/17
e/ 22
e/27

1.0/75
i0./1"s
3.()/19
!O¡12Q
13,/5
Li/t
1,1iç
i-.1/ .r- l)
tLl:L'7
12/ 6
L2/7
izi8
1"2/3-A
72/14
t2/ ?,e

5

fi

Ì
-rJ

I
¿-

.l
:i
ol

t

¡.1
'. I
.. !

¡-ó

!
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Tebie 10. Ciassificatior¡ o
coliected ir: Beverly r)

f finfish species
al.em ËIarbor,
:t971.1v cenlrer,

--l

":l

i-t
:J

-'t..Í
iJ

r!

-J

Class : Ci{Oi,iÐRTCI-ITT{YES
' Ord,er; RåÀTTFOPJ"íES

FamiJ"y: Raj id.ae - Skate

Clasc: OSTEICH,IHYES
orcler : Jri\íGUILLIFoFJ,.iEs

PamiJ-y: .Anguill_iclae _ freshwater eels
&¡ggÀtlÊ ror:jF,rF.ga (Lesueur) _ american eel

CIrder:
Fa¡ni

CLLTPETFOP$IES
11" Cluneidc;-e herrj"ng s

1) - hluebaclc herr:ing
son) aler+ife
Linneeus - Ã,tlant,ic herring

I.íitchil-
(i'ri1

â.ren

O.rder : S.Þ.IJ'iOitII¡OpJ :gS
FarniJ.y: Osme.r..j-c'lae smeits

fìc:tra*rr ¡v p. r ii- i. t¡,.rj .[gË93ï (].':itchill) - rainborr¡ srnelt
Ci::de.r: ; LOPiiïifO:ìIvfS

(

: ¡ \.('.

r

i

r-1.
;l
i..¡

:

l.¿-i:iri:r:)i 5 i.,
J,'\Jlr¿1J- Lr il

op,:iij.c;;.;: * A
Ll-11:r;LA.')

oose-i-:i $i:as
Valenc:i"ennes qccsef j-sh

tl::cler ¡ G¡iJilI¡O¿:ìi,iES
F;r::nily: Gadicae cod.f ishes

ËÈrr¡ ll?i{}jtê ]-innaeus _ t¡.tlantic cocl
üj.q.tc¿iíjl..gjç -h.or:c.ci (l;a_i-1:*um) - ¿ttant-ic tcmcod
þ._oï,,ii:C¿€. çÞuåS (i,Ia"l-nairl) - red l:alceFami11': llc¿r-rcicláe _ eelpou.ts
I't*S¡:g¡:æic:qå Ë.,j..:E¿gr:rn}.1Ê _ (Bioch ano. Schneicj.er)

C::C :::: ATI-li::l":l l_i:i FC):rj i:iS

- ocean pOr:'L

!'¿rrnl1\': C1r.¡:ri.t oUcntidae _ jij.ll:Lfj_sjres
-{Ëtd1il,-.:..1 l:i'Ls-t"Jl;Ë-ilî (Lj.nnacu-s) - rnurnmichoç.
llg-!ri-¿,: liËj.1ii! (;¡álrraur) - stril:ed jcillifisl:

ira¡ni1:.-l irtherii:; j cae *il-r¡ersitfes
¡.re$cItê !|.e:r:içha (Li::r:aeus ) Jrilantic si l-ve::si.cle

Or"der : å¡"STXIìOSTETFOiìi:.fS
Fami1.¡¡: Gaste::os-Le j_dae etrcl.;lel:aeks

åËelj:e_e :rÄl^:r¡,. :Ltcl:i11) f ori.rspine r;'t:i c];l-eback,
Qe*:-te;æ-çssç. iii q.-!Êaigg i-,innaeus Lirr.ecslriiie si-i cl:1c:l:acli
Puri 'i ,- -i rt - pl¡Xil.'!i..jlg ( Li:-,i:eeus ) ni-nes¡:ine sl-i c]:i.ebaclç

I'a-rni J--r; : íS-r'ÌiÇ:-]äti:1C¿ie ;:i.iefisLles er:c1 se¿.iro::scs

\-; I

SVno::¿,:t}:u-s fuscus Stcrc:r no::'L.lre:::n pipcf i. sir
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lable i.fJ, continucd

Order : PEiiìCfFOI,J''.ES
ramily : Por¡atornidae - bluefishes

Pornaton¡"is saltatri>l (l,inr:aeus) - bluefish
Family: Carangioae

Ça!an:< hippgå (L,innaeus) crevalle j aclr
Decat:terils Tacg:ell.i¡q (Cuvier) - mackerel. scadFamily: Labrj-dae - i.¡rässes
IÊ&Êæ!j"gbr!.ã eÊ¡æ¿gug (lvalbaum) - cu]:ner

Fainily: i.iugilidee - rnul-lets
!'rf¿g*U ggË:-:úlfå Linnaeus striped mullet

Family: Ph.oi"iclae - gunneJ.s
,Jl_o-Lfg, ç¡unnef,J.uå (i,innaeus) rock gunnel

Ï'amily s ;\¡Ì'rnodytideie - sand lances
å$qqgy.!?,, êÌl-€g-tc..:j*1g ilei(ay - America¡ sand lance

Famj-lir¡ Cott.tc-ae - sculpins
lìemitrin'Ler.l.s ;rne¡:ica"nus (cnletin) sea ra\ren
å&¡egeiìh*igå ^ee!êç.gg (iiitchilL) - gi:ubby
¡:'.J:ç#gtiiïlfË.
L.lfäasiiLlæ-ig.q-

fe-rtnily: Cyc.i-cpte
j.lÌtr:r-'J Íì l,innaeu s I'r:r.np'f ish

Famil.y : t-.**¡.¡irii¡'Ler da.,¡ f-Lyir:g gurna.rds
-i': rc. (i,:ir:ir*eiì;) - 1ï J-;;i::g .3ur::a::d

Ordcr : Pï,ÊU1ìO):ÍCTïFOFJ.iES
. Fisrniilr: Bctnidee J-ef teye f lo*¡:ders

$Sgçþ+I'3:f¿ Ë,g"l?-çj¿Ë. (¡.:irchii.t) - w.ínclc,vrpene
Fernily: Fårrrronq:ctic¿r.e - rig.hteye flc¡unders

gl:I,ftÊç,S] cen$p r-*q.EË. - ( ¡.i t chi I I ) - I cnEhorn s ç-d'r.p i n
gËp.qp.åu,s- (iinnaeus) shorthorn sculpin::iciae lum:fisÏ¡es ai:.1 snailfishes

:l

,i
I

.,J

t
,l
I

1,t

rt
tJ

r{'¡'
.tr

i.t

t
t

t
J

_-t

I'illrnda åç:lUruSa (storsr) - yelio..t'Lai1 f loru:d.er
Ps;endo:rl-cul:o neci-.e,"¡ ä.merlc3,nu.s {'r'lal.Trarun} - ltinter floundel'
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Tablle 11.. l.{arine organi.sms and marj.ne

I
1

i
t
Ii

I

f-I

:l
i-ì

rl-^t I

rÌ;l!i
;.J

iì
,]

t-¡
I

iÈt

rT
f.l

:!
i"-ü

Eret¡gçrtÍs "*å*:n+l¡E (Latrobe)
_Q.çmgif$Ê. g.çg3}S¿ {l.ii{chi l-1)
r.-tlXÊSLlË;- g5.j-glj,-q" (lsalba.urn)
Ç4åqÊ.å.ö-sFpF råçgger*Ê. {l,ir:naeus)
Uvgfgçep-þelerq. åçql:Þ-¡te ( r,innaeusi
$ruJå q $Ê"u..-q;t* 

-lliffieus)
ÈgÈ,iåf#HJr,:t¿d .çg-rigçS:. (F1i rchi Ll)
I€.9åt:lgtl4.qË !c-Ð.e,S5gE. a;ne ¡-it:_e_¡.råÊ ( ¡ r¡alb aum)

l-t ==, -,.r-. e*. Ênt'Y¡1 11-r,*.::

Ian nl: lui

FT rSH

IlirvEÊTl:ar]4I5ig

\¡ËGETATIO]TI
b-*ñv,¿

vegetation observed
Ile 1^ 97L

Â,tlantic ¡nenhadãn
rainboirr smelt
s'Lriped icillifish
threespine stickleback
shorthorn sculpin
Atlantic s.tlverside
r*indcirpane
r.¡inter flounder

sea arle¡none
ribbon t'¡or.m
blue rnussel
soft, shell- c1.ï.¡r
hi..ood 1,¡orm

,tr¡Ä ¡1¡-.i ".*É u.¿lb ú)¿.¿ .J- ¡i¡i-¡

CûIntriC)iI ¿'u"ia c,:¿,rb
coiilnìon, s.f:erfish

sea letr.uce
rock rseed.
ltelp
salt t-¡ðiter cord qrass
eel grass

fa::¡:-.r**

Àçå*:+._ra 'F ¡. *ì- î;l:i. J"

!ålle J.. ¡,: c: e
åusu*. Ë,Ð.1t: a "i, ¡)
I .-.U<l *lli.i-r¡:l:i. â :.L

\
J

'r..þ

'-¿

i:!
.t
,Jk.¡

J
tt

f-!
;f

i

il¡:,r:

ÞrI
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d.eJ:ayed untiL e finencial account v¡as establislrec for this
prcrject. on Þecember z0 F.rthur chesmcre and Ðavid Brov¡n

tr¿u:sfe::red from anotller Division project to {:he positions
of Research Anal¡¡st ai:cl lqarine Flsl¡eries Biorogi-st, respect,-
ively. I,lr. ila:nes Kinch joíned our staff on December 27 as

Asçisi:a¡rt l"iarine Fieheries Biologi-st. The haLf-time Laboratoiry
Technician posít"ir-cll !íês fillect- on January 10, Ig7Z, b],

l.'Îj-ss trat::icia F.u.le; e¡rrL Ho-v¡ard Ðaigre bege"r: v¡ork as ÞÍete on

tanuary i7" I'lÍ's" i.ra.r"1r frnr:. Gachlgr:ard co:nm.encecl empJ-oyrrr.eni

on llzutuary 3J" as Senior Clerji Stenographer"

Requisition and ¡.ru¡shase of equipment arrd suppii-es tc¡c¡]r

priorj.ty d.uring the first ctuart€r. .Fulr sanrpling ope::atj.or:
is piai:r¡red for 'the sec¿:i:ci çu¡àri:i:r"

trroject, expenclit¡-rrès as of December 3i, LgTr !íere:

Total
J,"1.'l"ot'L.eC.

Tcta..}
.l:) .:; .l- f .r -{ L: i:i

.j

.t;¡
n

I
I

¡i

r'ì
i
\

i

'l
I.t

r
Ã

;3

't
--J

;¿.--
j

:-l
I
I

Êl

i

:

*saJ.ar:i.es

'Ir;:vel
Office ,9 Laboratory

Supplies

Equipment

!'Ía.lntenânce

OverheaC

TOTALS:

,i112, ?50 "00

400 "00

3¿050"00

20o000"00

200.00

850 .00

$ 1,003"15

-0-
660, Lg

12,91_6"1"0

..0-

l0å" 5!

$L5,085,g/,1

81.1,,2¿\6"85

400 "o0

2, 38g. gL

7,og3"go

200 
" 
oc

2.34 3"50

r{38,7Íi0 "00 n(23.664.06




