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Report to the Working Group on Pollution Baseline and

Monitoring Studies in the Oslo Commission and ICNAF Areas

on Heavy Metals in Selected Finfish and Shellfish from the
'\

Northwest Atlantic

Preface

As noted in the preface to Annex 6, Document C.M.1976/E:4 the conduct of large-scale
baseline sampling programmes is often fraught with difficulties. Much of the data
reported in the present paper were collected prior'to the establishment of a standard ICES
monitoring program and associated protocol. Fortunately, however, the data reported
were the, result of standardized analyses conducted by two laboratories!l of the
National Marine Fisheries' Service, National Oceanic and Atmospheric Administration.
Both of these laboratories participated in the 1975 ICES trace metal intercalibration
exercise sponsored by ICES (Annex 5a, Document C.M.1976/E:4). The general methods used,
are also outlined in Annex 5a.

Introduction
The species of fish reported upon will differ from those in Annex 6 although a few
species are commonboth to the~astern and western Atlantic. Generally, however, the
species reported upon in this paper represent the same families or "feeding types" as '
those from the eastern Atlantic which.are:considered in Annex 6.

The data in the present paper include the results of analyses for cadmium, copper, lead,
mercury and zinc as weIl as chromium, arsenic, silver, nickel and molybdenum. 'In some
cases,a species of fish was analyzed for all or most of these metals. In other instan~
however, a particular species or tissue was run for only a few metals or even a single
metal. This was especially true for mercury, a metal which has been of some concern to
scientists, politicians and the general public in the United States. We have attempted
to use the same format for reporting the data as wasused in Tables 1 and.2 of Annex 6.
We have, however, placed both muscle and liver data in the same table rather than sepa­
rating the data into' two separate tables as in Annex 6. This was done so that data on
different tissues from the same fish sampIes could be more readily compared.

The geographie locations where fish and shellfish samples were taken are given in
column 1 (source)of each table and shown on Figure 1. The date of collection is given
for'most samplesr no collections were made prior to March 1971. In most instance~ the
length of fishes is provided rather than the year-class information.

All metal concentrations are given as parts per million (ppm), wet weight. The final
column of Table 1 indicates the source ofthe data presented. Where a broken or dashed
Une (---) is inserted in the table, it indicates that these particular data are unavailable;

Environrnental Chemistry Investigation, Milford Laboratory, Northeast Fisheries
Center, National Marine Fisheries Service, l1ilford, Connecticut 06460r ,and
Southeast utilization Research Center, National Marine Fisheries Service,
College Park, Maryland 20740
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generally,this is the case where an analysis was run on a composite sarnple and only
" ',..'.

a single or mean value for a particular'metal was available. When 0.000 appears in
. the tab1cI it means that the measurement was attempted but the values obtained were
be10w the minimum detection levels used in the particular analysis.

Results of the Baseline Heavy Meta1 Survey· " ,
As previously noted,the data herein reported were collectedprior to the development
of a standard ICES protocol. In many casesi however, the data were collected in a
fashion similar to the optimal program; at least 10 individuals were taken during
summer months. Unfortunately, as indicated in Annex 6, "theoretical biological
practicalities" are often not the same as "actual biological practicalities" and this
paper therefore contains the same potential sources of variations as did data in
Annex 6. However, most of the data are the results of analyses which were conducted
in a way similar to the analyses which were provided for the ICES'intercalibratiori

·exercise. ~10reover, the data obtained from R. Greig, Milford Laboratory, National
• Harine Fishcries 'Service, have becn verificd through intercalibration cxercises using

neutron activation techniques (Grcig i' 1975) • :". ~., . tve therefore have confidence
that the reported data are representative of the species considered and the arcas from
which they were collected.

The results of the survey are given in Tables 1-52 and are discussed in some further
detail below. The area covered by the survey is shown in Figure 1. The dotted 1ines
show the boundaries of specific ICNAF areas off the east coast of North America.
Lettered and numbered boxes or grid squares indicate sampling localities referred to
in the tables under sources.

~. '

•

}ietal Analyses
As was the case with monitoring data provided in Annex 6, certain species were more
intensively studied than others. Also, as previously noted, the analyses were partic­
ularly concerned with certain metals and less so with others. Again, however, all
data are provided. An extensive compilation of data from a far larger data set than
that reported herein is presently underway and should be available as areport to ICES
prior to October 1977; these data are being computer processed and are therefore not
available for the present study•

As was done in Annex 6, co~parisons between data in the present study as weIl as between
these data and those in Annex 6 wcre made on the basis of mean concentrations in each
sample. Generally, almost all heavy metal data in the present study were within the
same general ranges obscrved for mean metal concentrations reported in Annex 6. For
instance, Annex·6 rcportcd a range of mcan concentrations of mcrcury in cod muscle and
livcr tissuc samplcs of ,0.02-0.32 mg/kg and 0.01 to 0.09, respcctively; thc present
study showcd a range of mean conccntrations for cod muscle and liver of 0.07-0.25 and
0.02-0.11 mg/kg.

Likcwise, cod samples from ICNAF areas off the east coast of North America ranged from
0.94-4.64 mg/kg in.zinc concentration whilc cod reported upon in Annex 6 had 1.9-7.3
mg/kg zinc in musc1e tissuc. Concentrations of other metals, including copperj cadmium
and lead, followed similar patterns. The upper maans ror muscle from cod reported upon
in Annex 6 usually were slight1y e1evated relative to those considered here: present
va1ues were from fish'col1ected in areas E and F off Cape Cod,!~ssachusetts (see Fig. 1).
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The data for other gadids such as haddock showed similar or lower values when compared
with thosö given in Annex 6 for cod. Mean metal concentrations in silver, -red and
whitc hake could not be compared in detail because of the limited metal analyses
accomplished for silver hake. However, mean mercury values in museIe tissues from
silver hake were comparable to values from the white and red hakes from North America
as weIl as the "hake" reported On in'Annex 6.

Comparisons of metal concentrations in pIaice and sole reported upon in Annex 6,with
similar data for yellowtail flounder and winter flounder provided in the present report,
again indicate generally_ similar values in these species of fish~ The upper mean con­
centrations of mercury tended to be higher in the plaiceand sole (0.26 and 0.32 mg/kg)
contrasted to yellowtail and winter flounder (0.12 and 0.19 mg/kg)~ Upper mean values
of zinc were, however, lowest in the yellowtail flounder, 4.57 mg/kg, and highest in
the winter flounder, 16.0 mg/kg. Plaice and sole had upper mean values of 6~1 and 6.5
mg/kg, respectively.

Thepresent compendium considers a number of species which are taxonomically or
ecologically.quite different from the species reported upon in Annex 6. Because of the
ease in catching them, their catholic diet and possible commercial utilization, particu­
larly large numbers of elasmobranchs were taken. The spiny dogfish was taken at stations
from the Canadian-United States boundary south to Cape Hatteras. When fish in the general
size range of 70-95 cm were compared,it was observed that fish taken close to shore and
in the southern portions of thc aforementioned area may have tended towards higher mean
mercury values in museIe tissues. Additional specimensmust bC obtained and analyzed,
however, before any conclusions can be drawn. Such"collections should be made in a.
highly systematic manner in order to be able to compare specific species, of well-defined
size ranges, -taken from precisely located eollecting sites or areas.

The bluefish is a eommon inshore marine speeies whieh will move into embayments,such as
Chesapeake Bay,to forage. These fish and similar species which move through both
estuaries and inshore eoastal waters and feed-in the water eolumn may be partieularly'
suitable for monitoring studies. They tend to integrate the effects of exposure to a
wide range of environments and are also large, dominant predators in many food webs.
Thus, they are likely to show aceumulations of specifie eontaminants if these are in the

"environments through whieh they pass and live in. The bluefish analyzed and reported on ~
in the present paper had quite high museIe mercury values with the maXimums in some .
individual fish being elose to the 0.5 mg/kg "action levels" established by the United
States Government. Some eusk also had museIe tissue mercury values approaching the
action levels. Another dominant apex predator, the white marlin, had high mercury values
in muscle tissue. A mean cf 0.545 mg/kg was measured in this speeies with a maximum
value of 1.140 mg/kg.

This studyalso repcrts on metals measured in eommereially important invertebrates
(Tables 46-52). Values for metals in various tissues of crabs, lobsters, oysters,
hard shell elams, scallops and squid are given.Somewhat clcvated values for mcreury
and cadmium were measurcd in digestive gland tissue from the rock crab (Table 47b).,
Discussion
Until objective computer analyses are done considering species, feeding types,
geographie area(s) habituated_ and other faetors,it will eontinue to bc diffieult to
arrive at definite conclusions in regard to body burdens of metals and other contaminants­
in closely or distantly related species collected over broad geographie areas~ .The

-." data reported in this paper, as weIl as those in Annex 6, form the beginning of a base­
line against which spatial and temporal changes can be compared~_ The need for such
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comparisons becomes apparent when sampies of similar-sized individuals are collected
over a wide geographie range. For instance, analyses cf the surf cla~, Spisula
solidissima~ over a range from Virginia ,to Long Island, New York, show that individuals
taken from the New York Bight apex (source area Ii) are characterized by higher tissue
heavy metal levels (Wenzloff et al. , 1977).' \

Personnel of the Northeast Fisheries Center are presently analyzing"large amounts of
heavy metal data to determine the relationships between sources of heavy metals and
elevated tissue or body burdens in resources and forage species~ It is also important
to understand the relevance of these findings. ef what significance are increased
levels of metalsin tissues, i.e. elevated body burdens, to the resource species in
question? There is relatively litt1e known in this regard (George and Coombs, 1975;
Young and Jan, 1977) but it is essential to understand the impact of metals on resources
if they, and their environment, are to be effective1y managed. Several authors
(Vernberg and Vernberg, 1972; Bryan and Hummerstone, 1973; and Jones, Jones and4It Radlett, 1976) have noted that metal burdens may affect metabolism in various ways
and, further, may play"a role in complex synergisms which are poorly understood.

Conclusions
ether than mercury, none of the samples contained mean levels of metals which exceeded
va1ues which are presently acknowledged to be harmful from the human consumption point
of view. Some individual demersal species, such as the dogfish, and the apex predator,
marlin, did individual1y contain levels of mercury which exceed recognized "action levels".
There were possible relationships between size of fish, geographie area of catch, .::':
species or feeding type and metal values. There has not, however, been sufficient .
analysis of the data to definitely c~nfirm these relationships.

In several instances mean values for specific species reported upon in the present paper
were very similar to values reported for the same or similar species in Anriex 6.

•
Finally, scientists working within the National Marine Fisheries Service are presently
preparing a much more extensive data base,which is being analyzed using computer tech­
niques,to verify possible relationships between heavy metal values in resources and
other factors such as geographie areas of catch, size and age of'fish and date of catch~
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FIGURE 1
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.~:.:: 1 ~esalts of Base-Line Survey: . Metals ~iSh and shellfish
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~01J:C. Date of '1ear- Type of ~oncentration (in ppm, wet weight)
:;otes a:"
Sc-.:rce c: In-Collection Class Tissue ,
for:aticnor No. in Hg Zn Cu Cd Pb Cr Co As Aq Ni 1':0

Ler,qth Sa::lple min rnin rnin rnin min min tr.in 1:'. in min I:\in ::in =in ~
max r.ax I:'.ax r..ax Il'.ax :ax r.ax I:'.ax ~ax r..ax ::u -r.ax
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s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

0.060 3.25 0.180 0.000 0.180 0.:000
0.923 6.07 0.640 0.160 1.130 0.33::1
0.457 4.51 0.355 0.062 0.576 0.129
ö:3IT 0.85 ''ö":I23 0.046 . ö":37i" 0.114

---
3.7 0.7 " 0.1 "'0.8 "'0.3

---
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.Z;:S~ 2a ~esu1ts of Base-I,lne S\::veyz

•SPINY OOGFISH (Squa1us acanthias)'

~;--=::e ".~-:,\ c! yc~:- 1:,-" rif~_.'i . ::-
CQ:'le:tion Cl~ss ':'iss'..:c ~

·or ~o. in
Le::gth Sz.::~la

, . "

!',

.- ­..... ~ .,.

~etals in fish and shellfish

~o::cent:ation (in ppc, wet weight)

\
\
\

.,

, .
. .

'.

"

.-

;.

- .G4 April
1971

68-75
cm

muse,

\

-.

F6 "

Age

Jib

M8d

March
197i

November 81r84
1971 cm

March 37 cm
1971 cm

April 80-92
1971 cm

0.32

0.34

0.07

0.53

.'

.13

.3

'3

."'_ f3-,..
J8 April 82-95-

-_._---.. - .-1971-----.- cm- -." 0.47

e. •
.. .

(cont1nued next page)
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~&sult. of Base-Line S~veYI Metal~n fish and shellfish
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l
SPINY DOCFISH (Squ31us acanthias)

öf . ,
f=-.::a :z.:c c! year- 'I'j'&:G ~o:lcentration (in ppm, wet weightl

C:Q~l.=:,iQA C~ass 'l'iss-.:e &0
·C:: ~o. i:\ n<; Zn Cu Cd .Pb Cr Ce :-'s ..__ .. - •."_ .;.:1

Le~i:h Sa::~le t:'.in l':Iin ~in l':Iin I:lin t\in snin snin t\:'n :in :in ~i:'1 =:""1 S:-.:::e
r.ax tIaX z:ax z:'.a.x z:'.ax t\ax :r.a.x r.ax r.LX JUX :c..x •.:c.x :z.x c: ::.-
l.z;..~ .:EAI~ !'~. ~ ).'DoN }:EA..~ l-:::A.~ ~A:l :~~, 1~~ '.r:"'" ., ,~... J-z.:,:: ~=-...z.-.....,.". .......
s.d. s.d. s.d. a.4. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.li. a.d. ':!.c:.

~ .
·d
: .

·1 Jlb
I
.'

:. ~

~
MBd

A9c

i
:1
I

G4

F6

J8

.,

..

April
1971

March
·1971

November
1971

March
1971

April·
1971

April
1971

'.
•

68-75
cm

81-84
dII

37 CIIl

80-92
CIIl

82-95.
CIIl

Liver

•

•

•

•

•

0.07

0,06

0,09

<C0.05

0.19

0.07

. *3.
,

'i

" ·13

13
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"tABLE 2a ltesults of Base-Line Survey; Metals in fish and shellfish

SPINY DOGFISH (Squalus aeanthias) (Page 2)

.,'

~ouree Date of year- rYPe of Concentration (in ppm, wet weight)
Note. and
SOl:rce of In-

Collection Class 'l'issue & for.::ltien
or No. in Hg Zn Cu Cd ,Pb Cr Co As Se Ag Rb

Length Sample min min min min min min min l:lin min min Illin min
max max reax max max max max max max max max zr.a.x
!·:EAN MEAN MEAN tI.EAN MEAN MEAN Y.EAN MEAN },.EA.~ MEAN Y.EAN }'.!JI1t .~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. t

Ijd Oetober 60-86 muse
1971 CIII 0.44 .3

0',

I3d Oetober
1971 60-86 liver .3

CD! 0.15

IJb Oetober muse .3
1971 0.18

IJb Oetober liver U
1971 0.12 ~ -~

i

17a January muse t4
~ I •

, 1972 6-10 7.6 0.5 * 0:94 0.26 0.07 f ~...
:l~ ,
.1
!

* Below detection level

.
e • j

•



'IAB:.E 2b Results of Base-Line Survey:

SPINY DOCFISH (Squa1us acanthias)

Metals ~iSh and shellfish

Date of Type of (in ppm, wet weight)
l'otes a.:;d

~ourc. lear- Concentration Source of In-
Collec:tion C1ass Tissue & forr.atic:nor No. in Hg Zn Cu Cd Pb Cr Co As

Length Sa::lp1e roin Il',in min roin min min min min I:lin I:lin I::in r.in
rnax I:lax Il',ax :nax max I:lax I:lax mal' t'.ax Il",ax !!lax I:'.ax
!-!EArl MEAN .lEAN Y.EAN MEAN MEAN .:EAN HEAN MEA.~ MEAN MEA.~ Y.EAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

F8 Fall 80-99 musc. 0.37
1972 cm 10 1.5

0.62
0.292
0.07

gill5 0.62
10 0.20

0.182
0.01

spleen 0.60
10 0.17

o:l45
0.11

kidney 1.3
10 0.44

0:379
0.19

F7 62-78 musc. 0.65
cm 10 0.31

0:1611
0.06

gills 0.16
0.08
~7.; 0.01

spleen 0.23
0.06
ö.öä5

*S

*S

*5

*S

IIS

*S

#S

(continued on next page)
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'rASL!: 2b Results of Base-Line Survey:

SPINY DOGFISH (Squa1us acanthias)

Metals in fish aneS shellfish

(page 2)

!jiource Date of ~ear- Type of Concentration (in ppm, ....et ....eight)
eollection e1ass Tissue &

·or No. in Hg Zn Cu Cd .Pb Cr Co As
Length Samp1e min :nin min min min min min min min min min lI'.in_.. ;' lna.'( I:lax I:lax lI'.ax max max max max Il'.ax llIax r.ax 1l'.AX

l-:EAN l-:EAN Y.EAN Y.EAN l-IEAN l-IEA... Y.EA... Y.EAN Y.EAN KEA1~ Y.EAN ~:u-.~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. ..eS..
F7 Fall 62-78 kidney 0.02

1972 an 0.49
0.15
0.133.. gonads <0.05
0.06

<0.05

pan-
ereas 0.09

Notes and
Souree of In­
f ortl'.atier.

lf5

.5

f!5

~_.
•

...
J>,.

f'

i.



~LE 2e Results of Base-Line Survey: Mcta1s i~iSh and shellfish

SPINY DOGFISH (Squa1us acanthias)

l'otes and
Souree of In-
fo=ation

As
min min min min lLin I
max JnaX max max Il'.ax i ~
MEAN MEAN MEAN !'.EAN MEAN I

I

s.d. s.d. s.d. s.d. s.d. I .
r

115F1

A9a

"

Date of
Colleedon

Fall
1972

..

"

..

"

"

Vear­
C1ass

or
Length

63-92
cm

70-93
CI1l

Type of
Tissue ,
No. in
Sa=.p1e

muse
10

kidney
10

Pan­
ereas

10

muse
10

kidney
10

Pan­
ereas
10

Coneentration (in ppm, wet weight)

Hg Zn Cu Cd .Pb Cr Co
1:'. in min min min min min min
max max max lI'.ax max max max
MEAN MEAN MEAN MEAN MEAN MEAN MEA.~

s.d. s.d. s.d. s.d. s.d. s.d. s.d.

0.14
0.56
0.41
0':132
0.05
0.44
0.21
0:123

0.09

0.13
0.69
0.40
ö:lä2
0.03
0.80
0.17
0:234

0.12

115

15

'5

15

."
15

I·, :~
j,

I
I
!

;
!, •
>'1

...
VI.

15

(Continued on next page)
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0.3
0.8

~
0.146

muse
10

79-80
CI1l

..E5d
,,'.

f".

, "
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. 'IABLE 2c R.'ul~ of Base-Line SurveYI

SPINY DOGFI5K (5qualus acanthias)

, .

".

-- ..•.._- -... -=

Metals in fish and shellfish

(page 2)

~ource Date of year- 'r'JPe cf Concentration (in ppm, wet weight)
Collec:tion Class Tissue &

or No. in Hg Zn Cu Cd .Pb Cr Co As
Length 5anple min rnin min min min min min min min min min =in

rnax I:'.ax rnax max max max max max r..4X Ir,ax lIlax I:'.ax
l~A.~ !.:EA.'i l-:!:AN tt.EAN l'.EAN MEk~ MEAN l-:EAN MEk~ t'.EAN }'.EAN },.EA.~

] s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. 8.d. s.d.

,: r Fall 79-80 kidney 0.00
E5d 1972 cm 10 1.1

0.27
Cl.nI

Fan-
ereas
10 0.09

l:otes &:".:1
Souree cf In­
fomation

115

115

~~--

,
;.!c

I
~•..
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Metals ~iSh and shellfish

----- - - -------------------------------------------------------.0---.,

~~1
I
I

'IABLE 2d baults of Base-Line SurveYI

SPINY DOGFISH (!g~ acanthiasl

.. g111s
10

spleen
10

56-76 muse
ClIl 10

Coneentration (in ppm, wet weightl

(eontinued on next page)

., "

~';: r)
l '

.........

15

15 ,,--

15

15

115

115

. 115

Notes and
Souree of In­
forr.aticn

min
max
MEAN
s.d.

lllin
max
MEAN
s.d.

min min
rr.ax max
MEAN ME.AN
s.d. s.d.

JI.S
min
max
MEAN
s.d.

Cd Pb Cr Co
min min min oin
max max max rr.ax
Y.EAN MEAN MEAN YoEAN
s.d. s.d. s.d. s.d.

Cu
min
max
MEAN
s.d.

Zn
min
1I'.ax
IVoN
s.d.

0.09
0.19
0.14
0.043

0.10
0.51
0.22
ö:lS5

0.1
0.62
0.28
ö:l87

0.01
0.31
0.13
0.10<1
0.11
0.34
0.21
0.089

0.31
0.94
0.61
0.246

Hg
min
max
MEAN
s.d.

0.01
0.07
0.03

o:ci2l

spleen
10

gills
10

liver
10

muse
10

Type Cif
Tillsue ,
No. in
Sample

..

..

..

80-91
10

lear­
Clan
'cr
Length

..

..

..

..

..

..

rall
1972

Date of
Collec:tion

..

",

..

..

..

E7d

J1a

. I
, ...

"I'. .. t·

.'
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'IABLE 2d Results of Base-Line Survey:

,
, .

.",

~etals in fish and shellfish

SPINY DOGFISH (Squa1us acanthias) (Page 2) ..
\:oncentration (in pp:n, wet weight)

~otes L'1d

~o~ce Date of year- Type of Souree of In-
Collection Class Tissue & foa.aticn

or No. in Hg Zn Cu Cd Pb Cr Co As
Length Sarnp1e min min min min min min . min min min min llIin Inin

-' max max max max max max max max Il'.ax max max max
l-:EAN l-:EAU YoEA1''l Y.EAN MEAN l-:EAN 1".EA.>; l~ MEAN HEA.~ "'.r.A.~ ~~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

' ..

J1a

J3

Fall 56-76 Gonad ~ 0.05
1972 cm 10 0.08

<. O. OS

48-79 IllUSC 0.1
cm 10 0.43

0.21
0.106

115

115

f'';' :.
; .,
Ir, :
t !;-.

j,.
t-.•
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'rABLE 2e Resu1ta of Base-Line Survey: Metals i~iSh and she1lfish

I r

. '
SPINY DOGFISH (Squalus acanthias)

Date of 'fear- Type cf (in ppm, weightl r>otes ar.dfource Concentration wet
Source of In-COl1ect1on Class Tissuo ~
formation'or No. in Hg Zn Cu Cd .Pb Cr Co As

Lenqth Sampie min min min min min min min min min min min lIIin .
~max IlIaX max max max max max max xnax max max IlIaX ~ •!'.EAN !'.EAN MEAN Y.EAN MEAN MEAN Y.EAN ~ MEAN !'.EAN !'.EAN !'.EA.~

s.d. 8.d. s.d. 8.d. s.d. s.d. s.d. s.d. s.d. s.d. a.d. a.d.
. ..

J3

•

rall 1972

•

..'

48-79
ClD

gills
10

spleen
10

0.02
0.12
0.05
0.048

0.02
0.10
0.05
o:ö32

'5

'5.

"

l!' ......

...
111.

...",
-" ....'-T<-l .. - _ ...... ,..,,,- ~.<: ••-~"""'>-:'-"""'''''''-,.:.~'"".~-~ .. .,":"" ....;'f"'-.,-...-~~' ~~.':.- .... ,~ -;'r' --, ~~';;;:- "'-----.T... --:"",--;:'.-
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..

'.. ' . ; -
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'fABLE 3 Jleaults of Baae-Line Survey: Metals in fish and shellfish

ANGEL SHARK (Squalus dumerili)

~ouree Date of year- Type of Coneentration (in ppm, wet weight) Notes AM
Sourc:e Clf 1n-Collec:tion Clan Tissue &
formationor No. in Hg Zn Cu Cd Pb Cr Co As

Length Sar.lple min min min min min min min min min mln mln sr.ln
." :t",ax I:'.ax I:'.ax max max max max max max max max r.a.x

~:EA:~ ~l\.N ~.El\.N XEAN MEAN MEAN 1o'..EJ\N r-'.EAN MEAN r-'.EAN !'J:AN Y.EA:~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. 8.<1. s.<1.

M6 September 43-58 muse
1971 CIIl .3

0.08

.. " l1ver . .
13

< 0.05

-,'" ,

,'. ..

• •



fource Date of year- Type of Concentration (in ppm, wet weightl Notes and
Source of In-Collection e1ass Tissue ,
for1tatio:\or No. in Hg Zn Cu Cd Pb Cr Co As

Length Sacple lIIin min lIIin min min 1111n m1n min 1111n min min min
lIIax max max max max lIIax max max lIlax lIlax lIlax Il'JUC

MEAN MEAN MEAN MEAN MEAN MEAN MEAN ~:EAN MEAN MEAN MEAN !'.EAN
s.d. s.d. s.d. s.d. s.d. s.d~ s.d. s.d. s.d. s.d. s.d. s.d.

---- ~ -~- ~- --- ~-~ - -

'IABLE .. Results of Base-Line Survey: .

LITTLE SKATE (Raja erinaceal

Metals4lt flsh and shellfish

,. • f
t

1:
J
J

1
1~

;..

J1d

•

October
1971 13

13

1 March, Jlb '1971
1·
I

i
;

• •

:1
I

.3

t3

" .......," _.

.'.""..-,._.- r- -- .._ ...""- ~;- ..'~.....

r
~~
'.
i,.

~ ~

;
7.., ,

; t
I

~ ._---:.'---~..,_.--.. -.,.... --'-::.~--:- ........'--:-----;--...----- .... ..-::..-...--:-;_.._~'-:- ................~~-".--'"
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'''IA!lLE 5 beulte of Baee-Line SurveYI

THORNY SKATE (Raja radiata)

-,

, .

, ,

Meta1s in fish and she11fish

I

\ '

"

~ouree Date of year- Type Cif ~oncentration (in ppm, ",et weight) Notes and
Souree of In-Collection Class Tissue &
formation'or No. in Hg Zn Cu Cd Pb er Co As

Length Sample min min min min min min min min min min min mln

'"
max l:1ax max max max max max max NX max max I:\AX
~AN l-:EAN YlEAN Y.EAU MEAN MEAN fI.EAN MEAN ".EA.~ MEAN MEAN flZA.~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
t,

F6 April 60-93 muse
1971 cm

0.21

liver

0.09

November 60-81
Age 1971 CIII muse

0.26

• liver
0.15

.'

.3

.3

.3

.3 '

"

..,..,.

"

Ir--;
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'tABLZ 6 Resulta of Base-Line SurveYI Metal. ~fiSh and she11fish

WINTER SKATE (Raja binoculata)
! •
I ;,:-
!

foure. Date of l'ear- Type of ~oncentration (in ppm, weight) Notes ar.dwet
Souree of In-Colleetlon Clan Tissue ,
forr.ationor No. in Hg Zn Cu Cd Pb Cr Co As

Length Samp1e min min min min min lIIin min min min min min lIIin ~

max max max max max lIIax max max tlAX IIIAX max IIIAX
HEAN HEAN HEAN HEAN HEAN HEAN !'.EAN MEAN HEAN HEAN HEAN HEAN
s.d. I.d. 8.d. 8.d. 8.d. 8.d. 8.d. 8.d. 8.d. 8.d. 8.d. ..d.

OCtober
1·, n. 1971 muse
!

13

1
'.'

0.15
l

I .. • 1iver 13

I
0.18

I
1

1
i
I

!I 'Hf,

I

I
I
11'
Lj~,

,'.

''',..-_ ..... "~ ........, .

",

" ' ...

" ..:

.
\

":....~ .-.

..... \
.. '~'••• ;. .~ 4J•• • A

,"
,'.

• '. ~l

..

~
w.

. .~."..,. ~-..,;··id

''','' i" I

. I

," ~.
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'tABLE 7 aeaulta of Ba....Lin. SurveYI

AMERICAN EEL (Anqui11a rostrata)

__ ._t ...... .:...~ '••

Metala in fish and sh.llfish

'"...

• r.

••

.'

Date of year- Type .of Concentration (in ppm, wet weight)
Notes L~ .

~ource Soure. of In- i "Collection C1ass Tissue ,
f01'lll&tion ;"

No. in Hq Zn Cu Cd Pb Cr Co As Ag Ni Mn ;-';'

or ,',
Length Sample min min min min min min min min lIlin min lIlin Diin ,

l:\ax rnax max rnax rnax rnax rnax max \!lax Il'.ax \!lax J:'.AX
~

HEAN :-Xlo.N HEAN !'.EAN !'oEAN !-IEAN :-:EAN fo'.EAN MEAN 1-1EAN Io'.EAU ~.N

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. 8.d. s.d. s.d. I.d.
: ••_ I

\.

M4 10 0.070 15.00 0.150 0.000 0.000 0.000 0.000 0.000 0.250 11

0.330 21.89 0.320 0.110 0.335 0.100 0.240 0.280 0.960
0.230 0.032 0.109 0.080 0.042 0.138 0.456

,,-

~ 18.072
0.080 2.909 ö:ä5ä 0.037 o:T33 0.067 o:on o:ö97 0.218

,...

I

I
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Metal. ltitiSh and shellflsh e .;

'rASt.!: 8 Results of Base-tine Survey:

MENHADEN IBrevoortia tyrannusl I. I

Date of Type cf Coneentratlon (in ppm, wet weight)
Notes and

,oure. Year- Souree of !n-
Col1ecUon Clua Tissue " fomation

'or l:o. in Hg Zn Cu Cd Pb Cr Co As Ag Ni Mn
tenqth Samp1e min min min min C1in min min min min min min Ir.in c,

Ir.aJC max max max max max milX max Ir.ax max max lr.aX ..::

.:uM MEAN MEAN MEAN MEAN MEAN }'.EAN MEAN MEAN MEAN MEAN MEA.>i
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. :I.d. ..d.

U
H8 Whole 0.000 12.44 1.120 0.100 1.880 0.360 0.110 0.490 3.060

9 0.050 24.28 2.220 0.430 3.215 0.860 0.305 2.660 9.840
0.012 10.84 ~ 0.228 2.672 0.585 0.200 1. 310 6.712
0.021 4.37 0.415 ö:l'29 ö:4ll 0.175 0.065 0.683 2,270
0.000 12.38 1.000 0.130 1.120 0.360 0.110 0.360 6.430 U

MI Who1e 0.000 24.11 3.000 0.350 3.210 0.965 0.290 1.520 9.025
9 0.000 17.75 1.705 0.213 2.209 0.570 0.187 1.002 7.578

0.000 4.46 ö:579 0.080 0.700 0.239 ö:05ö" 0.403 0.796
0.000 12.18 0.650 0.060 1.060 0.330 0.100 0.490 2.870 111

MI Who1e 0.085 30.35 2.110 0.320 3.930 1.610 0.305 2.250 14.640
10 0.016 18.54 1.340 0.165 2.417 0.978 0.158 1,371 9.201

0.030 6:6i ö:4'76 ö':ö9ä I:"ö9ö 0.396 ö:'ö6'l 0.644 J:36ö

.'

..

,- : .

i

''\

N
Ul.
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'fABLE 9 Results of Base-Lin. Survey: Metal. in fish and shellfish

ATLANTIC HERRING (Clupea harenqus harenqus)

$ouree Date of year- 'fYPe of Coneentration (in ppm, wet weight)
Not.. an4
Souree cf In-

Collection Class Tissue & f on:-.&tien
or No. in Hg Zn Cu Cd .Pb Cr Co As

Length Sarnple min min min min min min min min min min min min
max max max max max max max max Il'.&X max max r.&x
1':EAN 11EAN HEAN' fI..EAN 1'.EAN MEAN l'.E1IN l-lEAN MEAN /o:EAN 1'.EAN !".!.AN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. B.d. s.d. s.d. s.d.

! •

Oetober
F7 1971 muse

~O. 05

liver

0.26

Jld March 20 CBl Bluse
1971

0.09

.. liver

0.28

• •

113

.3

.3

.3
f
I

:1-
•
r



'tABLE 10 Resul ts of Base-Line Survey I

ROUND HERRING (Etrumeus~)

Meta1s ~iSh and she11fish

Date of Type of (in ppm, wet weiqht)
l;otes ar.d

~oure. Year- ~oneentration Souree of In-Colleetion C1ass Tissue , fOrl:lAtionor No. in Hg Zn Cu Cd Pb Cr Co As
Length Samp1e min min min min min min min min min min lIlin ziin "

max r.tax max max max max max max max lIlax max max
Y.EAN l'.EAN MEAN MEAN MEAN MEAN Y.EAN ~lEAN MEI.N MEAN l'.EAN Y.EAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. B.d.

I2c October
1971

15-16
cm

Whole

-'0.05

..

. . \

13

.'

, -

N..,.
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~ouree Date of year- TYPe of Coneentration (in ppm, wet weight) Notes and
Soures of In-Colleetion Clasa T!ssue ,
forcr.ationor No. in Hg Zn Cu Cd .Pb er Co As

Length Sampie min min m!n m!n m!n m!n min min min min min zr.in
._.1 max Il'.ax max max max max max max max lIlax Illax ClAX

l-lEAN MEAN MEAN I'.EAN 11EAN MEAN lI.EAN MEAN MEAN MEAN Y.EAl~ MEAN
s.d. s.d. s.d. I.d. s.d. s.d. s.d. s.d. a.d. s.d. a.d. I.d.

"IABLE 11& Results o!ll.se-Line Surveya

CUSK (Brosme brosme)

Metals in fieh and shellfish

:- ....

November 61-67 muse
F6 1971 cm 113

0.49

!
I'

" liver IJ t..

0.83 .
Esb April 44-68 lIuse IJ

1971 CIIl 0.27

" liver IJ
0.23

0.1 "

E6 Fall of 50-68 IlUse 0.25 .S 'I,: '1972 CIIl 10 0.19 ,-.--

O:OSs ~ I~r0.02 ~ ,.,
.~ ; ,:'

" " " liver 0.52 .5 ~ <

10 0.13 (. "
0:162 <. v;.

( ~,,', 0.03 j;...

" " g111s 0.11 .5 r,

10 0.07
0.030

e • (oontinued on next page)
N
CD. ..~.



,ourca Date of Year- Type of coneentration (in ppm, wet weight)
l:otes and
Souree of In-Col1ec:tlon Clus Tissue &
fomationor No. in Hg Zn Cu Cd .Pb Cr Co As-

Length Sampie min min min min min min min min min min min min
max max max max max max max max max max max Itax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN .1EAN MEAN MEAN Y.EAN Y.EAN
I.d. s.d. s.d. s.d. I.d. I.d. s.d. s.d. s.d. s.d. I.d. s.d.

'tABLE 11a Results of Base-Line Survey:

CUSK (Bros~e brosmc)

2:6

F6

Metals ~iSh and shellfish

(page 2)

Fall of 50-68 Hdney 0.03
1972 cm 10 0.19

0.08
0:049

• 39-61 muse 0.09
ClI\ 10 0.54

0.32
0:133

. .

• I

.5

.5

"

'1 :.

..
i

I
I
i
i
1;

i ,.
I ~

I
I
I

I

•!

I
\
t
!.
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'IABLE I1b Resultl of Ba••-Line Surveya

CUSK (Brosme brosme)

, .

Meta1s in fish and shel1fish

..

,'.

~ource Date of Year- TYPe of Concentration (in ppm, wet weight)
Co11ect1on C1ass Tissue &

or No. in Hg Zn Cu Cd Pb Cr Co As
Length Sarnp1e min Ir.in min min min min min min min min lIlin Ir.in

max max max max max lIlax lIlax lIlax IfL4X lI\ax lI\ax I:laX

MEAN MEAN !'.EAN MEAN MEAN MEAN MEAN MEAN MEAN MEAt. I'XAN Y.I:AN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

F6' Fall of , 39-61 liver 0.05
1972 ClIl 10 0.62

0.30
0.208
0.02

gilb 0.14
10 0.07

0.030
0.02

• • Itidney 0.33
10 0.10

0.099

~oteli and
Scurce cf In­
fOr.:".ll.ticn

15

.5

.5

'.'

wo.

!

1



Date of Type Cif Coneentra tion (in ppm, wet weight)
Notes a.r.d

foure. year- Souree of In-
CoU.eUon Clan Tissue , fomation

or No. in Hg Zn Cu Cd .Pb Cr Co As 1\q Ni Mn
Length SlI1':lple min min min min min min min min min min min rein

max I:\ax max max max max max max max max Il'.ax Il'.ax
MEAN MEAN MEAN MEAlt MEAN MEAN !'.EAN !'.EAN MEAN Y.EAN !'.EAN MEAN
s.d. s.d. 5.d. 5.d. s.d. s.d. s.d. 5.d. s.d. 5.d. 8.d. 8.4.

F8 muse. 0.070 0.94 0.030 0.015 0.000 0.000 0.000 0.040 0.040 n
8 0.190 4.64 0.250 0.110 0.940 0.280 0.050 0.540 0.260

0.116 3.31 0.130 0.056 0.420 0.082 0:018 0.275 0.139
0.041 1:46 ö":ö76 0.029 ö:35O ö:ö99 ö:Oi7 ö:'i'ä6 0.059

E9a Oetober tl
1971 muse 0.25

.. liver 13
0.02

ESd November 54-61 muse .3
1971 CIII 0.14

liver .3
0.11

'IABLE 12 Resu1ta of Base-Line Survey:

COD (~morhua)

Metals ~iSh and she11fish

..

I

. . \

' .. ,

. ,

, ".

r! .

. I
i
!
I
1
\

I
I
i

I
I.
I

I.
!
I
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I
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'tABLE 13 Results of Base-Line Survey: Meta1s in fish and she11fish

HADDOCK (Me1anoqrammus aeqlefinusl

~ouree Date of year- Type of ~oneentration (in ppm, wet weight) Notes ar.d
Souree of In-Colleedon Class Tissue ,
fon:-.a.tionor No. in Hg Zn Cu Cd .Pb Cr Ag Ni Mn Mo V Tin (sn)

Length Sample 1I'.in min min min :nin min min min min JIIin min Il'.in
max Il'.ax max max max rnax max max J:'.ax max J:'.ax r.ax
~:EAN ~AN MEAN ~:EAN MEAN MEAN I'.EAN f/.EAN MEAN XEAN Y.I:AN Y...EJ.J~

.• '

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

0.000 1.63 0.095 0.010 0.060 0.060 0.000 0.060 0.000 0.000 0.000 0.370 U
K5 muse 0.180 4.06 0.320 0.070 0.620 0.160 0.050 1.170 0.250 0.160 0.000 0.750

8 0.095 2.83 0.218 0.048 0.335 0.093 0.029 0.304 0.134 0.028 0.000 0.523
0.055 'ö:762 o:ö9ö 0.021 ö:l% ö:'ö39 ö:Oi4 0.358 o:o7G 0.057 0:000 ö':145

E9a Oetober muse 113
1971 0.09

.. liver
.( O. 05 1I3

. F8 Mareh 46-68 muse 113
1971 cm ~0.05

liver 113
'<'0.05

I,.

101
N.



'tABLE 14 Results of Base-Line SurveYI

------ --------------------------

Metals 4IIliSh and shellfish

S1LVER HAKE (Merluccius bi1inearisl

,ource Date of year- Type of ConeentraHon (in ppm, wet weightl
Notes ar.d
Souree of 1n-Colleetion ClaSl Tissue , fomAtioner No. in Hg Zn Cu Cd Pb Cr Co As

Length Sl\lIlple min min min min min min min min 1IIin Jl:in %:lin anin ,
max max lIlax lIlax max max %:lax max 1I'.ax Il'.ax max max ..
~lEAN MEAN MEAN ~IEAN MEAN MEAN MEAN MEAN ~:EAN 11EAN I'.EAN f'.EAN
s.d. s.d. s.d. s.d. s .d. s.d. s.d. s.d. s.d. s.d. a.d. s.d.

13
16 October 28-31 muse

1971 ClIl 0.09

• " liver
0.01

, .

. \

, 13

"

w
w,



F

, .

"

- ,

'1ABLE 15 Reliulta of Base-Line Survey; Metals in fish and shellfish

ATLANTIC POLLOCK (Pol1aehius virens)

:

..

~ource Date of Year- Type of Concentration (in ppm, wet ....eight)
Collection elass Tissue ,

·or No. in Hg Zn Cu Cd Pb Cr Co As Ag Ni !'f.n
Length Smple min min min min min min min min min min min min

max max max max max max max max :nax max max I!'.~x

~:EAN MEAN YlEAN Y.EAN MEAN HEAN Y.EAlt }lEAN !'f.EAN !'XAI~ 11.0.:. !'f.EAH
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. Ii.d. s.d. s.d.

F5 8 0.020 1.50 0.240 0.000 0.000 0.000 0.000 0.080 0.040
0.470 5.69 0.560 0.080 0.50 0.270 0.090 0.320 0.180
0.104 3.78 0.429 0.051 0.229 .Q.:..!!2. 0.025 00162 O~ 118
0.150 1:35 0.109 0.030 0.173 0.094 ö:03T 0.075 0.056

F6 April 51 CIIl muse
1971 1 0.08

.. .. liver
1 ~0.05

E9d October muse
1971 0.10

.. liver
0.06

Notes and
So\;rc:e of In­
forraticr.

.3

'3

.3

.3

'.
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'IABLE 16. Results of Baae-Llne Sw:veYI Heuls in fish and shellflsh

RED HAKE (Urophycis ~) (page 2)

~ow:ce Date of year- TYpe of Conoentration (in ppm, wet weight) Notes A:~<S

Scurce of 1n-Collection Class 'l'issue ,
fOr.:'.ationor No. in Hg Zn Cu Cd Pb Cr Co Ag Se Rb Mn Ni

Length Sampie min min min min min min min min min min min min
max lIlax lJIax lIlax max max IIlAX lIlAX lIlAX max I:lAX ll'.ax
MEAU MEAN HEAN MEAN t-1EAN MEAN MEAN I-'.EAN MEAN t'.EAN ,.,J:AN "'DJ~
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. 5.d. s.d. s.d.

120 Hay liver t7
1972 10 0.03 28. 3.2 <0.3 <-1.7 <.0.3 0.8. <0.6

120 • 30 CDI liver .7
10 ~ 0.03 29. 4.4 <.0.3 1.7 <'0.3 1.2 <.0/6

..
24 cm liver

10 <: 0.03 23. 4.2 <'~9.3 ( "-0:3 0.7 ... 0.6 17

• .'



..

. ~

-\.



,,.

..
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'IABLE 16b" Ilesults of Base-L1ne SurveYI Hetals in fiah and shellfiah

RED HAXE (Urophycis ~) (page 2)

Date of Year- Type cif Concentraticn (in ppm, wet weight)
Notes and

~ource Souree of In-
Collection Cl<!ss Tissue & fee..!.tien

'or No. in Hg Zn Cu Cd Pb er Co As Ag "'.n Ni
Ler.gth Sar.ple min min min min min min min min min snin min lIIin

max max max max max max max max max snax lr.ax lr.ax
MEAN MEAN MEA.~ 1-'oEAN MEAN MEAN l-'oEAN ~:EA1~ MEAN t'.!.AN 1-'.EAN "'.EA"~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. I.d. I.d. s.d. s.d.

12c April 3lClll muse
1972 10 0.05 0.7 ~ 0.1 "' 0.6 <0.6 ~ 0.1 0.3 0.3 17

liver
10 0.03 41- -<. 0.6 0.5 *'

• w
CD

;
I

"



-----------

Metals itlllsn and shellfish • t--~. I
'rABLE 17a Pcsults of Base-Li~e Survey: I

!

r
WHITE HAY.E (Urophycis tenuis)

Date of Type of Concentration (in I:prn, wet weight)
t\otes ar.~

~ourc. YC<lr- Source cf In-Collec:tion Clan Tissue & fomationor No. in Hg Zn Cu Cd .Pb Cr Co Aq Ni Mn Se Rb
Length SaIlIple roin min min m!n min min min min min min 1:1in lI".in

max mal( max max max max max roax r.ax r.ax max l:Iax
HE~1 ME~1 HE:AN l-:EAN MEA.~ NEA.~ },.E1...~ l-XAN l-:EAN }:EA.~ l-:EAN l-:EAN
s.d. s.d. s.d. s.d •. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

0.030 1.21 0.1l0 0.015 0 ..000 0.000 0.010 0.000 0.070 n
15 8 0.400 4.25 0.500 0.130 1.455 0.470 0.070 0.440 0.280

0.154 2.85 0.289 0.074 0.533 0.158 0.035 0.263 0.149
o:TI2 I:öI ö:TI3 ö:Q'j"S 0.493 "ö:iSI 0.022 0.152 ö:"ö65

E6 ~pril 57-68 muse .3
1971 cm 0.12

• liver 13
0.12

ESd Nov~er 27-72 muse 13
1971 cm 0.10

liver 13
0.16

I2c September muse 14
1971 6-10 2;9 0 * * 0.3 0.8 ~ • I

,"" • • liver 14
6-10 19.7 0.6 * * 1.7 0.4 .,

!

o S.lew det.etion limits (Continued on next page)
w
\0.

. .
..

"

,

. \

.



,. ~ , .

..

'fABLE 17 a ResulU of Base-Line Sw:vey& Metals in fish and shellfish

WHITE HAKE (Urophyds tenuis) (page 2)

~ow:ee Date of year- Type of Coneentration (in ppm, wet weight)
~otes &r.d
SOl:rce cf In-

Colleetion Class Tissue & for:.ation
or No. in Hg Zn Cu Cd .Pb er Co Aq Ni I".n Se Rh

Length Sample lroin t:lin min min nin lroin min min min min lLin a.in
max max !tax max max max max t:lax Il'.ax mllX lroax lI'.ax

MEAN v.EAN ~lEAN ~lEAN MEAN ~lEAN V,EAN I'.EAN !lUN MEAN !lJ:AN !I.u..~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

12e November muse n
1971 10 0.10 2.9 ...:: 0.1 c: 0.3 " 0.2 ~ 0.1 c: 0.1 0.1

• March muse
1972 10 0.12 ~O.l 0.8 c:. 0.2 '7

• • ...
o.



'tABtE 17b ~e.ults of Base-Line Survey:

WHlTE HAKE (Urophycis tenuis)

Metals in4llah and she11fish

I

•
Date of Type esf Concentration (in ppm, wet weight)

Notes and
,eure. year- Souree of In-

Co11eetion ClaSi Tissue " formation
'or No. in Hg Zn Cu Cd .Pb Cr Co As
Length Sample min 1111n m1n m1n 1111n 1111n 1111n min 1lI1n m1n min 1111n

max max max max lIIax max lIIax rnax max m8X m8X max ';;1:
l-:EAN MEAN MEAr~ MEAN MEAN MEAN Y.EAN MEAN MEAN ~ Y.EAN Y.EAN

i&"}

s.d. s.d. s.c!. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. ..d.

12e MArch
1972

liver

0.13 ..: 0.1 1.1
"---

<.0.2

. \

• :;>1""' .~_._ ......,••... -.,....-........ .,.. _.-••, ..... ~ ....:;. .;-,.", "f'. '< .... ~ ...... ,,,,......._~... " .••/.a'qI'.._~••.. '"."'-..-....

• 1

I ~.

'\

......

...
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'tADLE 18 a••ulu of B•••-Line Survey; Metals in fish and shellfish

FAWN CUSK-EEL (Lepophidium eervinum)

~ouree Date of Vear- Type of Coneentration (in ppm, wet weight)
Notes and
Souree of 1n-

Colleetion Class 'l'issue & forr.aticn
or No. in Hg Zn Cu Cd .Pb Cr Co As

Lenqth Samp1e min min min min min min min min min min min Il\in
max max max max max max max lfoAX max Illax max I:".ax

.' MEAN MEAN fo:EAN MEAN MUH MEAN MEAN MEAN MEAN Y.EAN Y.E:AN !".!JUI
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.ci.

.'

Jld November
1971

25-29, Muse
an

0.11

.3

.. liver
0.19

• •

.3

,.'

...
IV.

I.,
I.j.,

i



'tADLE 19 Results of Base-Line Survey: Metals in~h and shel1fish

OCEAN POUT (Maerozonrees amerieanus)

Date of Year- Type of ~oneentration lin ppm, wet weight)
Notes and,crJree Souree of 1n-CoUeetion C1ass Tissue & formationor No. in Hg Zn Cu Cd .Pb Cr Co As

Ler:gth Sample min min min min min min min min min min min !tin
max llIaX max max max max max max max max max ClaX
z.:EAN MEAN Y.EAN MEAN MEAN MEAN loXAN MEAN MEAN MEAN n:AN f'.EAN
s.d. s.d. s.d. s.d. s.d. a.d. s.d. s.d. s.d. a.d. s.d. a.eS.

!

"I,

12d March 1971 45-55
cm

muse .13

......

J1a

..

0.11

.. liver

0.09

46 (;m muse
40 0.05

liver
0<; 0.• 05

. ~

13

13 .

13

.'

t .

•"".
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'IABLE 20· Resulta of Bale-Line Survey:

BEAROF1SH (Po1ymixia 10wei)

Metals in fish and shellfish

~ource Date of year- TYpe of Concentration (in ppm, wet weight)
Collection Class Tissue ,

or No. in Hg Zn Cu Cd .Pb Cr Co
Length Samp1e lIlin min lIlin min min min min

max max max max max max max
MEAN ~:EAN ~:EAN MUH MEAN NEAN Y.E.~

s.d. s.d. s.d. s.d. s.d. s.d. s.d.

As
min
max
I-'.EAN
s.d.

min
malt

MEAN
••d.

llIin
llIax
MEAN
s.d.

llIin
max
Y.!:AN
s.d •

l'otea arod
Sourc:e of 1n­
forr.aticn

M3 Hey
1971

13-14 Wh01e
c:m 0.06

• • .......



, t,,

'IAELE 21 ~esu1ts ef Base-Lir.e Survey: Joleta1s in4lllh and she11fish

BALLYHOO (Hemiramphus brasiliensis)

feure. Date of Year- Type of Coneentration (in ppm, wet weight)
l:ctes and
Souree of In-Coll.et1on Clan Tissue , formation

or No. in HC] Zn Cu Cd Pb Cr AC] Ni Mn Mo V Tin
Length Sa.'1lp1e min min Il'.in min min min min min min min Ir.in tr.in

I:\ax t:'.ax max max max max max rr.ax tr.ax rr,ax ::ax rr.ax i :~.1·:EkN 11E;l.N }:EAN }:EAN HEAN l-:EAN 1·:EAl~ IlEAN 11EAN v.!:AN 1".tAN Y.EA.~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

0.000 17.12 0.190 0.060 1.070 0.000 0.070 0.150 0.500 0.000 0.080 1.!i00 11
G2 Who1e 0.040 45.00 0.890 0.430 3.070 0.890 0.360 2.210 1.930 0.630 1.410 3.120 -

fish ..Q.:..QQ5 27.05 0.599 ~ 2.056 0.448 0.193 0.956 1.063 0.329 0.641 2.180
24 0.012 6:"ii6 ö:T79 0.095 0:597 o:m ö:"ö7'5 0.537 ö":39'3 ö:224 0.429 o:6IT

I,

I
t

I·
I,

,- r'
" i

!

..
UI.

. \

.. ' .
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'IABLE 22 R.sulta of B•••-Line Surveyz Metal. in fish and shellfish

STRIPED BASS (Morone saxatilis)

Date of Type of Coneentration (inppm, ,~et weight) Notes ar.~
~oure. Year-

Scurce cf In-Collectlon C1ass Tissue ~
forn.a Ucnor No. in Hg Zn Cu Cd Pb Cr Co As Ag Ni Mn

Length Samp1e min min mln min mln mln min mln mln mln mln zr.in
max max max max max lIIax max max Clax max Iliax zr..!lX
IolEAN Io!EAN MEAN MEAN t-IEAN Io!EAN !'.EAN MEAN Y.!:AN MEAN YLAN X!.A11
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. 6.d. !i.d • . a.d.

0.040 1.30 0.210 0.000 0.000 0.000 0.000 0.000 0.030 U
H4 muse 0.265 5.71 0.555 0.110 0.500 0.430 0.150 0.400 0.310

10 0.168 3.59 0.371 0.037 0.127 0.127 0.047 0.139 0.178
ö":'06ä I:26 0.114 o:o:u 0.207 0.145 ö":ö5'6 o:TIO o:ö85

.~ ...,

.,

e ..
f1\. r•.....



'tASLE 23, Resulta of Base-Une Survey: Metals intllth and shel1fish

r..

BLACK SEA BASS (Centropristis striata)

feure. Date of ,!car- Type cf ~oneentration (in ppm, wet weight) NotlöS ar.d
Scuree of In-Colleetion C1ass Tissue ,
forr.atlonor No. in Hg Zn Cu Cd Pb Cr Co As

Lenqth Sar:.ple rnin r..in min min min min min min min min min min
mal< mal( mal( mal< I!IaX Ir.ax max Ir.ax 1I'.ax mAX Illax r.ax ~.

..T.
Z.ZAN z.:EA.'l z.:EA.'l MEAN MEAlof MEAN z.:EAN ,...:::AN },.EJ.N MEAN MEAN 1'.EA.'f
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

"6 April 22-24 muse fJ
1971 CIII 0.08 ,

I
• liver I

I
fJ I

0.18 I
!
I
! •
I

.......

"..... , -

i.!"
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'I;.9U: 24 Resulta of Base-Line SurveYI MetAls in fish and shellfish

BLUEF1SH (Pomatomus saltatrix)

l?ource Date of year- Type of Coneentration (ln ppm, wet weight) l'otl!S 6.r.d
~Ol:rce cf 1n-ColleeUon C1ass Tissue , for=.ation

or No. in Hg Zn Cu Cd Pb er Co As Ag Ni "'.nLength Sa:nple min min min min min min min min min min snin lI\in
max Il'.ax cax max max max max max max male !:lax !!laX

MEAN 11EJl.N z,:E1IN l".E1\N MEAN ~lEAN MEAU l·:EAN MEA.'l Y.EAN I/.!:JJ~ ~:!J...~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

12 muse 0.110 8.09 0.230 0.000 0.000 0.000 0.000 0.000 0.110 . lfl
10 0.470 19.28 0.840 0.130 0.535 0.410 0.125 0.360 0.215

0.226 11.87 0.565 0.045 0.226 0.113 0.022 0.142 0.152
ö:TOl 3:30 ö:T79 0.041 ö":222 0.118 ö:ö3ä o:rn ö:ö36
0.155 4.50 0.280 0.000 0.000 0.000 0.000 0.000 0.070

M7 ,muse 0.310 7.15 0.610 0.040 0.310 0.360 0.110 0.390 0.415 U
10 0.222 5.74 0.428 0.011 0.063 0.104 0.029 0.111 0.173

'ö.ö46 o:7ä ö:ö95 0.013 ö:lö3 0.130 0.039 0.123 o:ö95

"



'IABL! 25 Resul ts of Base-Linc Survey: Metals iAlitSh and she11fish

SPECKLEO SEA TROUT ICynoscion ncbu10susl

..

feuree Date of
Collection

H7

Year­
C1ass
or

Length

Type of
Tissue ,
No. in
5arnp1e

mUSe
10

. }
r
i

concentration (in ppm, wet weight)
Notes a.-d ISouree of In-
forr.ation

Hg Zn Cu Cd Pb Cr Co As Ag Ni Mn i:r.lin rnin min min min min rnin Ir.in min I:lin min rein
I:'.ax max max max max max max lI'.ax I:'!ax max Illax IllaX i ,~

!o:EAN MEAN !o1EAN MEAN MEAN MEAN !I.EAN I".EAN I".EAN MEAN Y.EAN I".E:AN f ~:
i

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

0.045 2.B9 0.195 0.000 0.000 0.000 0.000 0.000 0.040 U
0.lB5 6.09 0.530 0.110 0.710 0.360 0.140 0.320 0.710
0.10B 3.B4 ~ 0.031 0.148 0.126 0.027 0.107 0.264
o:ö'S4 1.02 0.108 ö:'ö'i2 'ö:2i3 o:TIä "ö"':ö42 o:TI3 ö':1ä9

f

I
I.

t'-~,....

..
ID.

. \

. ,

....
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'IJ.BLE 26 Resultl of Base-Line Survey; Meta1s in fish and she11fish
~

WEAKF1SH (Cynoscion reqalis)

~ource Date of Year- Type of Concentration (in ppm, wet weight)
::otes a::d
SOl:.rce of In-Collection C1ass Tissue ,
for-...aticn·or No. in Hg Zn Cu Cd .Pb Cr Ag Ni ltt1 Mo V Tin

Length Sarnp1e lIIin lIIin lIIin lIIin lIIin lIIin llIin llIin llIin lIlin 11\ in lIlin
llIax l:Iax max lIIax max max lT,ax Ir.AX Il".ax l:Iax C'.ax r(;x
l-:EAN !-IEAN ~lE.r,N ~ l".EAN ~lEAN }".r:AN ~lEAN ....!.AN l".EhN 1I.EAN 1IJ:Al~

s.d. s.c!. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

0.110 2.19 0.170 0.000 0.000 0.000 0.000 0.000 0.040 n
12 9 0.240 5.06 0.590 0.070 0.440 0.300 0.070 0.430 0.140

0.177 4.526 0.293 0.034 0.209 0.133 0.015 0.167 0.089
0.068 1:764 0.143 0.021 "ö:'T72 0.101 ö":022 0.125 0.029
0.070 3.44 0.250 0.060 0.310 0.060 0.010 0.090 0.060 0.000 0':000 0.190 n

MB 8 0.240 6.63 0.660 0.100 1.310 1.420 0.080 0.250 0.220 0.440 0.190 0.750
0.152 4.23 0.400 0.078 0.660 0.415 0.031 0.181 0.105 0.078 0.043 0.397
0.055 'i:li" o:l"4O 0.017 ö:3i37 ö:5i8 o:cm 0.059 ö"":O""52 o:T52 0.065 ö:199

."

\11
o.



'tABLE 27 Resu1ts of Base-Line Survey:

SPOT (Leio9tomus xanthuru91

Metals tJIItSh and she11fish

.;

01'.

Date of Type of (:oncentration (1n ppm, wet weight) Notes ar:d,eure. Vear- So::.ree of In-Collectioft C1ass Tissue , fonr.ationor ~Io. in Hg Zn Cu Cd Pb Cr Co As Ag Ni Mn ILength SaI:\p1e I!dn min min mJn min min roin min min min min min
1J';r.'.ax ll'.ax max max max max max max max max max max .,. &"

MEAN MEAN ~:EAN MEAN MEAN MEAN J·:EAN ~:EAN MEAN MEAN YLAN Y.EAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. ••d.

M8 10 0.000 0.321 0.180 0.000 0.000 0.000 0.000 0.000 0.000 n0.110 6.31 0.535 0.150 0.740 0.330 0.040 0.545 0.555
0.016 4.69 0.321 0.035 0.331 0.100 0.013 0.172 0.336
o:ö36 ö:97 ö:TöI o:ö48 ö:26ä ö:TiS ö:öl4 0.169 0.153

M2d October 27-29 mU9C '13
1971 cm "'0.05

.. .. liver IJ

J" 0.05
~ j

....

\11....
• I

, -

.! "

, '\

.. ,.
i
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'rABLE 28 Resulta of 3aae-Line Surveyr Metals in fish and she11fish

OAUBED SHANNY (Lumpenus maeu1atus)

~ouree Date of year- TYPe of Coneentration (in ppm, wet weight)
!:otcs and
Scurce cf In-

Colleedon C1ass Tissue , fonr.ation
or No. in Hg Zn Cu Cd Pb er Co As

Length Samp1e min min min min min min min min min min lIlin ~in

max max max max max max me.x max lllax Il'.ax I:lax r.ax
~:EAN MEAN ~lEAN 1'.EAN I-'.EAN HEAN 1'.EA:~ !/.EAN fo'.EAN MEA1~ "l:JJ~ ".!:A.~

!

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

E3b April 8-12 Who1e 113

1971 CD! 0.05

"

VI.....



Type of wct weight) t>otes ar.d'eure. Date of Year- ~oncentration (in ppm,
Souree of In-Colleetion Class Tissue ,
for:.ation'or No. in Hg Zn Cu Cd .Pb Cr Co As

Length Sa:nple min min Illin min Illin min min rnin min min Illin min
l:'.ax max Illax max max max Illax !:lax r.ax max max !:laX
}'.EAN MEAN !'LEAN !'.EAN MEAN MEAN z,:EA.'I MEAN MEAN MEAN Y.E:AN Y.EAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. ..d.

ATLANTIC WOLFFISH (Anarhichas lupus)

~ABLE 29 Results of Base-Line SurveYI Metals idlitSh and shellfish

,
#

It- ,
•
I
J

I

I •

F6

C4

April
1971

November
1971

78-93 muse
CIlI 0.15

liver
.: 0.05

20-74 muse
CIlI 0.07

liver

" 0.05

. \

13

'3

'3

,.-

,

UI
W.
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'tABLE 30 Resu1ts of Base-Line SurveYI Metals in fish and she11fish

ATLANTIC MACKEREL (Scomber 8combrus)

Date of 'f}'Pe of Concentration (in ppm, wet weight) tlotes u.d
~ource year-

SOl:rce of In-Collection Class Tissue &
for=.ationcr No. in Hg Zn Cu Cd .Pb Cr Co As

Length Samp1e min min min min min min min min lIIin min min u.in
lIIax max 1113X lIIax lIIax max max Illax max max I:'.ax r.~x

~:EAN !·:EAN MEAN I'.EA.,{ MEAN NEAN !".EAN l'.EAN !".!:AN !-:EAN ~U.N Y.!]..~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. a.d.

J4 March
1971

30-35
CIII

muse
0.08

•

.'

UI
~.

t···..'
I



':ABI.!:]1 Results of Base-Line Survey:

WHITE MARLIN (Tetrapturus a1bidus)

Metals iAlilSh and shellfish

f··~I .
•

.ourc:. Date of
CollecUon

M8

Year­
Clan
or'

Ler.gth

Type of
Tissue ,
No. in
Sar.ple

aU8c
10

concentration (in ppm, wet weight)

Hg Zn Cu Cd Pb Cr Co As Ag Ni Mn
rnin nin rnin Ir.in rnin min min min rnin min t'.in min
max rnax max max max max max Il'.ax max max Il'.ax max
f-:EAN l-:EAN !'.EAN !'.EAN MEAH MEAN r-:EA.~ r-:EAN Y.EAH P.EAN P.EAN P.EAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. I.d.

0.160 2.63 0.130 0.000 0.000 0.000 0.000 0.000 0.000
1.140 8.57 0.430 0.110 0.500 0.250 0.165 0.500 0.140
0.545 5.34 0.265 0.046 0.182 0.069 0.023 0.242 0.069
0.331 2:T5 0.096 0.034 ö:IBä ö:Oää o:osr ö:l59 ö:ö39

f

...

• I

. .

. . \

Notes cd
Source of In­
fomation

tl

,.-

) .

VI
VI.
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'IABLE 32 Re~ult. of Ba.e-Line Survey; Metals in fish and shellfish

BUTTERFISH (Peprilus triaeanthus)

~ouree Date ol Year- Type of ~oneentration (in ppm, wet weight)
t;~tes arod
Sour,~ cf Ir.-Cellection Class Tissue & torr.aUenor No. ln Hg Zn Cu Cd Pb er Ag Ni Mn Mo V Tin(sn)

Length 5a::lple min rnin min min min mi llIin min min JlIin I:'.in I:',in
I:'.ax real( max max max max max rnax rnax max I:'.ax :r.ax
}:EAN MEAtl }!EAN MEAN MEAN MEAll fI.EAN MEAN fI.EA.~ I':EAN fI.EAN JlI.l.N ' .
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

0.000 3.87 0.190 0.000 0.000 0.000 0.000 0.060 0.060 0.000 0.000 0.380

Kl muse 0.270 9.64 0.810 0.170 1.250 0.990 0.060 0.460 0.250 0.280 0.870 4.690 • 1

13 ~ 6.91 0.518 0.078 0.471 0.255 0.030 0.263 0.171 0.084 0.166 1.091
0.077 1.65 Q.2lS 0.044 o:37T 0.306 0.020 o:T3l 0.058 0.096 o:m 1.284

H5b April 10 cm
1971 0.06 .3

.' '

i

VI
01.



BLACXBELLY ROSEFISH (Heliocolenus dactylopterus)

'tABU: 33 a Resul ts of Base-Lir.c Survey; Iktals efiSh and she11fish • r~··,
r

I
.I
I
L
I 'J
~

16

•

J6

J2

Oetober
1971

Fall
1972

"

16-34
CD!

16-22
CD!

"

15-18
CD!

muse

liver

muse
10

liver
10

gi11s
10

kidney
10

muse
10

0.22
13

.3

~ S.lew det.etion limits

. \

(continued on next page)

". ,

UI....,.
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'lAllLE 33a Reaults of Base-L1ne Survey; Metala in flah and ahellfiah

BLACKBELLY ROSEFISH (He1ioco1enua dacty1opterus) (page 2)

~ource Date of year- Type of ~oncentration (in ppm, wet weight)
Collection Clan Tissue &

Cr J·cr No. in Hg Zn Cu Cd Pb Co Aa
Lenqth SaI:lple min min min min m!n min m!n min min min Itin min

max max max cax max max max max I:'.ax cax :::ax r.ax
foZAN fo:EJlJl fol.EhN fo!EAN MEA1~ MEAN Jo'.tAN 1·:EA.': Jo'.o..~ I-:EAN :.~;...t: yz;._,:
s.d. s.d. s.d. s.d. s.d. s.d. a.d. s.d. a.d. s.d. s.d. s.d.

*
J2 Fall 1972 15-18 liver

CD! 10 'ö.l1

*
" gills

10 ..:. 0.05

*Be1ow detection limits

•

l:otes An~

5c\;rce of In­
forradon

15

15

UI
CD.

i.
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Mt!ta1Se f ish and e 0 !
/'tABU: 33b Resu1ts of Base-Line Survcy: shellfish
i

BLACItBELLY ROSEFISH (He1ice1cnus dacty1opterus) I ,

i
!
I

~otes ar.d I
,ouree Date of Ycar- Type of Concentratien (in ppm, wet weight)

Scurce of In- t
Colleetion C1atl Tislue ,

forr.ation I
er No. in Hg Zn Cu Cd Pb er Co AI I .Length Sa:::p1e min l:Iin min min min min rnin min min min min Itin I.

max max max max max max max max r.ax max max IUlX
I t;

i ~
MEAN I-lEAN ME.AN ME.AN ME.AN MEAN Y.EAN ~lEAN MEAN ME.AN f'XAN Y.EAN
s.d. s.d. s.d. s.d. s.d • s.d. s.d. s.d. s.d. s.d. s.d. s.d.

•
J2 Fall 15-18 kidney .5

1972 cm 10 0.17

0.04
J2 15-19 muse 0.15 15

Icm 10 0.07

I0:035
0.01

liver 0.15 ,15 t
10 0.07 j''ö.ö51

ro. ,
• gi11s 0.14 15 i

10 0.05 Io:ö47
0.05 I'

I
16 13-24 muse 0.17 .5 !

cm 10 0.09 i
io:ö4o !

0.02 I I
liver 0.19 .5

,
10 0.09 L

0.054. , • Be10w deteetion level

Ul
ID.

. ,
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'LAB:.!: 34 I\esw.ts cf Base-Une Survey:

REOFISH (S.bastes marinus)

,

;.'

Hetals in fish and shellfish

ljiource Date of Year- Type of Concentration (in ppm, wet weight)
!lotes &rIeS

Collection Class Tissue , Sourc'! cf In-

No. in Hg Zn Cu Cd Pb
~~n

Co As
forr.loticn

'or
Lenqth Sarnple I:lin I:lin I:lin min I:lin min min min min I:lin min

lIIax max mal( max lila)( lIIal( Il'.ax max lIIax lIIax ::lax r.-.ax
MEAN ME1'.N !-u:A.~ ....EAN MEAN MEAN !-:EAN MEAN Jo'.EA!1 MEAN Jo'DN Jo'IAN
s.d. s.d. s.d. s.d. s.c. s.d. s.d. s.d. s.d. s.d. s.c. s.d.

E9b March 1971 '38 CIII muse
0.20

liver

0.15

Oetober 41-57 muse
1971 CIII 0.10

• • liver
0.15

• •

u

13

.3

.3

tI\o.

, 1.
'/
f

! '" ..



NORTHERN SEAROBIN (Prionotus carolinus)

'IAB:.E 35 Result. of Base-Line Survey: Metals i~iSh and shellfish

'euree Date of Ycar- Type of <:oncentration (in fpm, wct weight) Notes iu:d
Sc~rce of In-Colleetion Clas. Tissue ,
forrt.ationer No. in Hg Zn Cu Cd Pb Cr Co As

Lenqth SlllI:ple min min min min llIin llIin min llIin min min llIin 1I\in
.-"r.lax max max max l:IaX max max If.ax I:\AX max r.lllY. r.ax ---1f·:EAN f-:EAN .iEAN MEAN MEJ.N MEAN f-:EAN l-lEAN MEAN MEAN !'DoN I~~

s.d. s.d. B.d. s.d. s.d. B.d. B.d. B.d. s.d. B.d. B.d. B.d.

M3

•

October
1971

•

'.

24-27.
CIlI

•

muse

liver

0.35

0.56

I

. ,

1< 4 .....

.13

) ~.

I!.
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'[ABLE 36 R••ulta of Ba••-Line Survey; Hetals in fish and shellfish

STRIPED SEAR08IN (Prionotus evo1ans)

Date of year- Type of (:oneentration (in ppm, wet weight) Note. ane!
~ource Souree cf In-Colleetion C1ass Tissue & for=...tionor ~o. in Hg Zn Cu Cd Pb Jcr Co As

Length Sa:::p1e min r.:in min min min min min min min min sr. in Ir.in
max I:laX max max max max max lI'.ax max Il'.ax c:ax Il'.ax
MEAN v.EAN Y.EAN Y.EAN MEAN I·!EAN }:EAN MEAN l"'LhN Y.EAN ..-LAU }'.u.~

s.d. s.d. s.d. s.d. . s.d. s.d. s.d. s.d. s.d. s.d. s.c!. lI.d.

,_i'

M6

"

April 1971 '27-37
an

."

muse

liver

0.35

0.38

• •

,.

' .

C'I
10.1
• ""~~"'i"'

I



'IAl):.E 37 Jtesults of Base-Line Survey: Metals ~iSh ar~ shellfish

.'

•
I

f" -.'

LONGKORN SCULPIN (Myoxocepha1us octodecemspinosus)

~ourc. Date cf ye3r- 'l'ype of Concentraticn (in ppo, wet weight) No~es a.-:d
Scurce cf Ir.-Collection Class 'l'issl.'e ,
fcr.:-.adenor tlo. in Hg Zn Cu Cd .Pb Cr Co As

Lenqth Sar.:ple min min min min min min min min min min min min
I:lax tlaX max max max max max Il'.ax Il:ax max max Cl8X
l1EA!>! t-\E1l.N MEA:: Y.EAN MEAN MEAN v.EA.'q ~lEAN ~!EAN MEAN XEA.~ l-ZAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

..

E7d

..

.Oetober
1971

March
1971

..

muse
0.09

l1ver
0.16

25 CllI muse
0.08

l1ver
0.09

.'

13

13

.3

.3

'\

0­
w.
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'IABLE 38 Resu1ts of Base-Line Survey:

MAILEO SCULPIN (Triglops nybelini)

Meta1. in fiEh and she1lfish

Date of Type of Coneentration (in ppm, wet weight)
Kotes ar.:!

~ouree year- Souree cf In-
Colleetion Class Tissue & fcrr.aticn

'or No. in Hg Zn Cu Cd Pb Cr Co As
Len'1 th Samp1e min min min min nin min min min min min min Clin

.' max max max max max max max r.:ax Il'.ax max Il',ax I:'.ax
~ MEAN MEAN MEAN MEAN HEAN Y.EAN MEAN MEAN MEAN Y..EA.~ Y.zA:~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

F3 April:
1971

"

,
8-13

CDl

whole
<: 0.05

•

*3

" . ~.



'J:i\BLE: 39 Fesults of Base-Line Survcy: Metals efiSh and shellfish e
GULF STREAM FLOUNOER (Citharichthys arctifrons)

,ouree Date of rcar- Type of Conccntration (in ppm, wet weight)
t:otes &r.d
ScurCE: cf In-

Cclleetion C1ass 'Iissue & forr.ation
er No. in Hg Zn Cu Cd .Pb er Co As

Length Samp1e llIin llIin llIin min min min min llIin min min min zr. in
max max max max max max max max max max max J:".ax
l-:EAN MEAN ME:AN l-:EAN ME:AN MEA.>q 1-xAN MEAN ME:AN !€AN tf.EAN Y.E:AN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

17d October 6-12 muse .3
1971 CIII 0.05

"

(1\
VI.

1:,.;..
!
f

~ I
I
!
i .. ,
i i .. :I.,...:, "I '.

I
!

I
I
t
;
!
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~ABLE 40 Resu1ts of Base-Line SurveYI Metals in fish and she11fish

FOUR5POT FLOUNDER (Para1ichthys oblongusl

l:otes and
~ource Date of Year- Type of Concentration (in ppm, wet weight) So-.;rc& cf In-

Collection C1ass Tissue " ror=.",tic:1
cr No. in Hg Zn Cu Cd Pb er Co As

Length Samp1e min rnin min min min min min min Illin lIlin lr.1n min
max max Il'.ax max max max max max ll'.ar. male lI'.ax ll'.ax
MEAN MEAN ~lEAN MEAN MEAN MEAN l-'.E1.N MEAN Y.EA~ I'.!:AN ~:o.N l-'.EA1;
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. lI.d. s.d. s.d.

J1c

15

March
1971

Oatoher
1971

16-19
cm

21-34
cm

liver

muse

liver

0.27

0.16

0.23

•

113

113

113

(JI
(JI.

r
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Metals iAlilsh and shellfish e .!
'tABLE 41 Results of Base-Line Survey:

IFLUKE (P ar al i eh thy 5 dentatus)

~I
Date of 1"/pe of Coneentration (in I'pm, wet weight)

Notes ar.d I
~ourc. ycar- Source of In- IColleetion Class Tissue & forl:'.Ation

or l:o. in 1Ig Zn Cu Cd Pb Cr Co As Se Ag Rb
Length Sarnple rnin min min min min min min r.lin min min min znin

max r.lax max max max max max reax r.lax max max r.'.ax t.
~:EAN MEAN ~!EAN t'.EAN ~:EhN !'ISA.... 1'.EAN !'.EAN MEAN ItD.... !.:o.... y.z:"."l
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. a.d.

17. September Illuse 14
1971 6-10 4.0 0.7 * 0.7 * *

~ Below deteetion levels

,

. \

, ··t
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'IABLE 42a Resu1ts of Baae-Line Survey: Metals in fish and shellfish

WINDOWPANE FLOUNDER (Seophtha1mus aquosus)

~ouree Date of year- Typa of Coneenttation (in ppm, wet weight) %:otes u.d
Souree of In-Collection C1ass Tissue &
fOn:'.ationor No. in Hg Zn Cu Cd .Pb Cr Co As Se Rb Ag

Length Sw.p1e min rnin rtin min min min min min r.lin min I:-.in :r.in
max I:\ax t";ax ll'.ax max r::ax rr.ax r.ax r::ax Pax =.ax I:".:'X
HEA1'l lI.EAN HEAN V.EAN !".EAN MEAN !".EA.~ MEAN !"DJ~ I'.EAN },J:A.~ ~Z;.N

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

E8e September 22-31 muse
1971 cm 113

0.10

liver 1I3
0.12

4.3 0.73 0.7
14b 1971' muse 5.5 * * 0.75 0.7 * 114

4.9 0.74 0.7

4.0 * *
12e 1971 muse 4.5 * * 0.6 f4

4.3 0.59 -< 0.6

3.7 0.5 0.7
17a 1971 muse 10.0 * * 0.7 1.0 * 114

6.1 0.6 0.8

4.1 * * 0.3 * * ;
M2b 1971 muse 8.5 0.3 0.55 0.5 j

6.3 <::0.3 0.43 <. 0~5 f4 !

3.9 * * *.. D9d 1971 muse 8.2 * * 0.5 0.8 3.4 1I4
5.5 ...... 0.5 <.0.7 < 1.2

* Be10w deteetion limits e e (continued on next page)

0\
Cl



'tABU: 42& Fesults of Base-Line Survey: Xeta1s i~Sh and she11fish

WINOOWPANE FLOUNOER (Seophtha1mus aquosus) (page 2)

D~te of Type of Coneentration (in Fpm, wet weight) Notes a::d90urce Year-
So\:rce of In-Collection C1ass Tissuc ,
forr.c.tion0:- Uo. in Hg Zn Cu Cd .Pb Cr Co 1.5 Se Itll Ag

Length Sar.p1e min r.lin min min min min min min min min min min .;
rnax max max max max max rnax max r.ax rnax max max ~.

!-IEAN MEAN !-lEAN MEAN MEAN !-IEAN !-;EhN !-IEAN MEAN I~U Y.E:AN "'LA.~
s.d. s.d. s.d. s.d. s.d. 5.d. s.d. 5.d. s.d. s.d. s.d. s.d.

4.5' • • • 0.6 •
D9c 1971 .muse 5.5 0.3 0.3 0.9 .4

5.0' 40.3 /·0.3 0.75

34 .3 0.4 0.13 2.4 1.5 0.5
14b • liver 54.2 0.4 0.14 5.1 1.5 1.4 .4

44.2 0.4 0.14 3.8 1.5 10.0

* I.lew deteetion limits'

I"~

; I

....

. .





"

..

,.-
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'IABLE 42c Resulta of Baae-L1ne Survey: Metals 1n fish and shellfish

WINDOWPANE FLOUNDER (Scophthalmus aquosus)

~.:;:rce Date cf Year- Type of Concentration (in ppm, wet weight) 1:otes ar.~

Sct:r.:e cf :n-Collcction elas. 'l'is!t:e ,
for=.z.~icner No. in Hg Zn Cu Cd Pb Cr Co As Ag Mn Ni

Length Sa.':\ple min r.in min min min l:Iin min min min min 1:'. in I:'.in
max l:Iax max max max r..ax max r.ax I:'.ax max I:'.ax I:'ax
~:EA!l :·!EAll l·:EA.~ ~lEAN HEAl~ MEJo.N Y.E:AN l-'.EA.~ . :'n~: l'.EAN 1'.0.:: 1:t;·,N
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

I7a 1971 muse .6
0.15 6.2 ~ 0.1 1.0 <. O. 5 1.8 <0.1 0.23 0.4
0.01 1:4 'Q,T5 0.3 o:os 0:15

M2b muse .6
0.17 6.3 <. 0.1 0.8 <.0.2 2.0 <. 0.1 .Q.:l? 0:; 0.2
0.03 0:14 0.09

09d 1971' liver .6
1972 0.22 36.8 <. 0.7 0:; 0.1

0.04 1:1

09c 1972 liver .6
20 34.1 <: 0.5 <. 0.1

I2c 1971 liver lI6
1972 0.29 38.2 <. 0.4 0.6

I4b 1972 liver .6
41.9 " 0.1 ~0.5 " 0.3 .<:. 0.5 2.5 <: 0.3

. I7a 1971 liver .6
0.30 ~ 10.5 0.1 1.7 <. 0.5 ....·0.1 1.7 <. 0.2
~ 3•

• • leontinued on ncxt page) ,
" .
Io.l.



Date c.f Concentration (in ppm, wet welght)
l:::tes a:-.d

$o'Jrce Ycar- Type of SCl:rce of 1::1-
Ccllection Cl.1ss 'Iissue & fOrlr.atio:\

or No. in Hg Zn Cu Cd Pb Cr Co As Ag Mn Ni
Length Sa::p1e I:Iin min min min min min I:Iin I:Iin I:Iin lIIin 1:11n Idn

milX IC.<lX I:Iax rr.ax Il'.ax max ltax max I:',ax max I:lax r.ax
:-:EAN l·:EAIl !-tI:1.!1 r-:EAN MH.N ~jEAN 1'.EA.~ Y.EAlI l'n.!~ f·:f.AN Jo'n.ll ::EA.~

s.d. s.d. s.d. s.d. . s.d. s.d. s.d~ s.d • s.d. s.d. s.d. s.d.

Y.etals i4ltiSh and shellfish0:';;,:'::: 42 c Res,,;l ts of Basc-Line Survey:

WINOOWPANE FLOUNOER (Scophthalmus aquosus) (page 2)

L
"

.,
~
i
I

. I

I
I

! .
1;'.-

»',

M2b 1971 l1ver

0.13 35.2 ~O.l ~0.3

.' '\

"-0.1

, ,

.6

"

...,
IJ

I
!

I,
1
\.



'I;.E:.!: 43 1 !tesults cf. Bllse-Line Survey:

.' !'

Metals in fish and shellfish

WITCH FLOUNOER (Glyptoeephalus eynoglossus)

Date of of Conccntration (in ppm, wet weight)
!~;jtes L:".d

~c:Jree Year- Type Sc~:ca c~ :n-
Collection Class Tüsue & fCI7..;:.tic~

er ~.;). in r.g Zn Cu Cd I'b er Co As
!.ength Si:':'J?le r.'.i:l r..in min min r,in min min min min min rr.in I:;in

m"x I:'.ax Ir.ax 1:1ö.X Inax max ~ax max r..ax max r..ax r../!.x
~:Z;.N :.:El'..N !.iE1\N }:EAN MEAN l-:EAN V.Ehl~ MEAN l-:n:l 1-:tAN !"ßN l·;U.:I

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.j.

18 April 1971 '31-36 muse
cm

0.07

• • " liver
0.16

J2 Oetober 42-50 muse
1971 cm 0.10

• • liver
0.13

•

13

.3



· ::.z:.:: 44 a F.J:;t;l t.J o~ 3J.sc-!.lr.~ S~r\·ci': ::ct,,-ls eiSh and shellfish

f
I

YELLOWTAIL FLOUNOER (1J~~~fcrryginea)



F
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'IABLE 44a Results of Base-Line Survey: Metals in fish and shellfish

YELLOWTAIL FLOUNDER (Limanda ferruginea) (page 2)

~ource Date of year- Type of ~oncentration (in ppm, wet weight) Notes and
Sourc;e of In-Collection Class Tissue &
formationor No. in Hg Zn Cu Cd Pb Cr Co Ag Ni Mn Se Rb

Length Sample min min min min min min min min min min min min
max max max max max max max max max max max max
MEAN MEAN MEAN MEAN MEAN MEAN MEAN HEAN MEAN MEAN l"l:AN l".EAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

12c September
1971

muse
6-10 4.2 • • • 0.50 0.5

.4

• Below det~ation limits

• e. ..,
t1'.

j.
~;

I
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'lABLE 44b Reaulta of Base·Line Survey; Metals in fish and shellfish..
YELLOWTA1L FLOUNDER (Limanda ferruginea) (page 2)

Date of Type of Concentration (in ppm, wet weight)
rIetes ar.d

'euree year- Souree cf In-
Cellectien Class Tissuil & fcrr.aticn

er No. in Hg Zn Cu Cd Pb Cr Co A8 1.<] Ni !o!n
Length 5illI'.p1e rnin min n'.in rnin min min min rnin min min ndn min

lIlax max max rnax max rnax rnax r.lax max I\",ax l:".ax r.'.t.x
NEAN l'.EAN V1EAN ~lEAU MEAN ~lEAN l'.EAN 1·:EAN HtAN l'.EAN l'.EhN ~:.EA::

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

12e March liver tI7
1972 10 0.10 2.2 0.15 0.4 0.1 0.09 0.2 1.0

• 33 cm muse 117
10 0.10 0.3 0.05 LO.3 0<.0.2 <; 0.1 0.3 0.3

• liver 117
10 0.11 loB 0.09 0.2 0.1 0.06 0.3 1.5

• ...
CD.
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Results ineSh and e "

'IABLE 44c of Base-Lir,e Survey: :~etals shellfish !
YELLOWTAIL FLOU!lDER (Limanda ferruginea) r

. I

!'otes a.-"
~Q\lrce Date o! Year- Type of Concentration (in ppm, weight)

...
wet So-.:rce of In-Collection C1ass Tissue & forr:.ationer tlo. in IIq Zn Cu Cd .Pb Cr Co As Ag Ni Mn

Lenqth Sa:::ple min min min min min min min min min min l:Iin min
~"cax J:laX max max max cax max lI'.ax l:Iax Ir.ax r.ax r.ax

t'.EAU v.EAN l-:EAN l-:Ei\:l l-lEhN v.EAN l-:EAN IlEAN l-lEAN Y-EA.'1 l-lE1.~ l-:I:A!i
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

12e March 32 011 muse 17
1972 10 0.06 0.4 <'0.1 0.5 ~ 0.2 "'0.1 0.2 loB

• liver 17
10 0.09 2.3 0.14 0.5 < 0.1 '" 0.1 0.2 1.7

I
muse 17 l·10 0.12 0.6 .L 0.1 0.3 0.2 Co 0.1 0.3 0.3

I• liver 17 I10 0.12 0.6 <. 0.1 0.3 0.2 .... 0.1 0.3 0.3 ,,.
--- I• 31 011 muse 17 I10 0.09 0.6 "" 0.1 4 0.3 0.1 <. 0.2 0.2 0.2

I
•.. liver 17 ~

10 O.OB 2.1 0.2 0.6 < 0.3 <. 0.1 0.6 1.B :
I:'

12d 30 on muse i7
10 0.11 0.3 <0.1 <. 0.2 '" 0.2 < 0.1 0.2 O.lB ~ ~

(eontinued on next &lage)
..,
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'IABLE 440 Results cf Base-Line Survey: Metals in fish and shellfish..
YELLOWTAIL FLOUNDER (Lilllanda ferruqinea) (page 2)

~o1.lroe Date of Year- Type of (:encentration (in pplll, wet weight) Ilotes and
Sc·.:rce c! 1:;-Collection C1ass Tissue &
fcrr.atic:;er No. in Hg Zn Cu Cd Pb Cr Co As Ag Ni Mn

Le:,.gth Sa::'.p1e min r.lin min min min min min min min min ein ein
r..ax max max Il'.ax max max may. n:ax zr.ax lI',ax l:'.ax r.ax
MEAN MEAN MEAN MEAN I-lEAN MEAN ~.EAN HEAN MEAN Y.EAN !".EAN I'I.A.~

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

I2d March 30 CD! Liver n
1972 10 0.14 4.7 0.4 1.2 04 0.6 1.1 2.5

• 1Ilo.
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,O'.::c:. C&:e of Vear- Type of Coneentra tion (in ppm, wet weight)
Cc:llec:tion Clan Tissue ,

"er No. in Hg Zn Cu Cd Pb
Ler.gth Sa.-::ple r.:in r.'.in min min min

:nax l:'.ax max max max
MZAN MEAN .lEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d.

Metals aiSh and shellfish '...:.::.! 4 Sb F':!$ults of Base-Une Survey:

WINTER FLOUNOER (Pseudopleuroneetes amcrieanus) (page 2)

I,
• I

I
I
I.
!

,,~

J..

I •

I2e September" muse
1971 10 0.09 5.2 ~0.1 "'-0.2

.. liver
10 0.06 42.

---

...

0.15

. ,

17

, #0.-

; -,

ClD
W•

I
I
r
I
I­
I
1 '

I
I
t'

I"
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'I~:.!: 45c Fesults ef Base-Line Survey: ~:etals_fiSh ar.d shellfish

WINTER. FLOUtlDER. (Pseudopleuronectes ..americanus) (paqe 2)

fC)t.:,:'ce Ca:e ef year- 'fYpe ef Concentration (in ppm, wet weight) l:c:es 2.:.:'
Souree cf ID-eell.eUeR Clan Tissue ,
ferc.atic:n'cr No. in Hg Zn Cu Cd Pb Cr Co . As Ag Ni Mn

Lenc;th Sa;::ple r.1n min Ir.in min min min r.lin min min min r.in . ::Iin
:r.ax Cla:< mal( r.'.ax max max t'.ax mal( max r.ax r.ax r.I!X
f.:Ei\."1 t1EJI.N f.!Ei\..'1 f.lEAN MEAN f.!EhN fI.EAN 11EAN !'.!AN Y.EAN },.EJ..~ r.!:.:1
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. a.d. s.d. a.d. s.d.

12c July 28 cm liver 17
1973 10 24. 10.0 -< 0.2 41.5 -<.0.5 ..: 0.2 ""'1.0 0.3

April 26 cm liver 17
1972 10 0.05 28. 5.1 "" 0.1 -< 0.8 0.17 0.6 2.5

.'

,....;-

. \

CD
Ul.

I

I
!
I
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'IA!:..E 45d Feaults of Base-Line survera Metals in fiah end shellfish

WINTER FLOUNDER IPseudop1euronectes alllericanus)

Ca:e of 'tear- TYpe of C::oncentration (in ppm, wet weight) ::otes &:.!~o::rc:e

Sc:.::c:e c! In-collec:t1on Class '1'issue ,
fOrl:.a tic:ner No. in Re; Zn Cu Cd Pb er Co As Ag Ni Mn

Length Sar..ple min min min min min min min min tlin min tlin tIin
:tax tlax mal' max male r.ale rr.ale mille r.ax r.~x .~.ax 1:'.3 X
~:EAN t-:EJ>.N KEAN ~:EAN ~lE:AN MEhN 1'.EA!~ l-lEAN l'.EAN t·:EAll t-'~!f ~.",........
s.d. s.d. s.d. s.d. s.d.· s.d. s.d. s.d. s.d. s.d. s.d. a.d.

I2b Ju1y 25 an liver
" 0.2 ~1.0 0.4 J71973 10 24. 10.7 ...: 0.2 ~1.5 "'0.5

• HaY 27 CIIl liver 17
1972 10 ":;0.03 45. 13.8 ..:; 0.2 " 1.4 0.8 <"0.5 1.2

(..... !
,
1

• Cll
C1l. ,.
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Metals~fiSh and shellfish

. I
....... -r 46 Fesults of Base-Line Survey; I"'''''-=--
LOBSTER (lIr:>ma ru'l am'" r iCi!nu;; I

,o-.:=c. Da:e o! year- Type of Coneentration (in ppm, wet weight)
I:otes a:..~
So~rce cf 1n-

Ccllecdon Clan Tissue , !:;)r.:.aticn
'cr No. in Hg Zn Cu Cd Pb Cr Co As Se Ag Rb
Le:'lgth Sar..ple 1':'.1n r.in min min rnin min '1:1 in roin min min =in :I'.1n :,.

:r.aX ClaX mAX max max max max Il'.ax J:IaX ::2.X lt2.X ::ax j

l-lEAN MEAN tolEAN tolEAN MEAN MEAN !'.EAN :1EAN !'.EAN ).ZAN Y.EJ.N Y.tAN
s.d. 8.d. 8.d. 5.d. 8.d. ..d. 8.d. 8.d. ..d. ••d. ..d. ..d •

14«:. September 6-19 cm '13 Musele
1971 . from taU

0.31 only

12e June Muse 14
1971 6-10 30.2 il * 2.0 0.5 1.0---

• .. Digest. .4
91aOO 39.0 .. 0.11 2.9 * ..
6-10

.. Be10w detection limits t

"" .....

, ,...

CD...,
•

'0". t .

, . . .
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'I:'=:!: 47a ~esults of Base-Line Survey:

ROCK CRAB (Cancer irroratus)

, .

";.' I

Metals in fish and shellfish

"

$o;::ce Ca:e of year- Type cf Concentration (in ppm, wet weight)
Collecdon Class Tissue ,.

:er No. in HC} Zn Cu Cd Pb Cr Co As
LenC}th Sa.":!ple min min min min min min min min

::lax l:\alC max mllX I:\ax max max rr.ax
~:EA.~ I1EAN ~:EAN !'.EA.~ MO.N MEAN tt.EAl~ l·:EAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

35.0 * 0.2
14b 1971 muse 35.0 * 0.2

35.0 0.2

24.7 * *
12e IllUse 48.4 0.8 0.04

31.4 ... 0.5 .c. 0.03

28.0 * *
17a II1Use 36.5 0.2 0.10

32.2 <. 0.2 .... 0.1

29.5 * *
H2b • II1Use 45.0 0.5 0.10

37.2 < 0.5 .... 0.1

25.5 0.3 0.04
Dge • muse 71.9 0.6 0.10

52.8 0.5 0.06

25.0 * 0.2
14b • DiC}est. 25.0 * 0.2

gland 25.0 0.2

13.0 * *
12e • 24.5 0.8 0.22

18.2 .:. 0.8 ..:. 0.16

* Below dete~tion levels • •



Hetals~fish ar.d shellfish

- -----------:--------------------------------~
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i-r:.=:.!: 47 a I'esults o! Base-Line S1.:rvey:

ROCK CRAB (Cancer irroratus) (page 2) I
I •

*
0.6 .4

'" 0.3

0.9 I
1.7 ~ '4

I1.3

\-

I

17.

M2b

Da:e of
Ccllecdon

1971

..

'(eu­
Chs.
'er
Length

Type ci!
Tissue ,
No. in
Sa.=p1e

Digest.
gland

..

Concentration (in ppm, ",ct weight)

Hg Zn Cu Cd Pb Cr Co As Se Ag
rnin \':'.in Ir.in min rnin min min rnin !:Iin m1n
:r.ax cax max rn~ MX mex lIlax r..ax max Ir.ax
!·:EAN l-'.I:AN folEA.~ .:EAN MEAN ME1.N "oE1\:4 lo!EAN fo'.!.AN l-:EAN
••d. s.d • s.d. s.d. 8.4. s.d. s.d. s.d. 5.d. s.d.

16.0 * * 1.5 2.5
27.4 0.6 * 3.3 16.5
21.7 .L 0.3 2.4 9.5

28.1 * 0.21 1.4 2.4
34.9 0.6 0.25 2.1 3.2
31.5 .(.0.4 0.23 1.7 2.8.

Rb
min
ll'.ax
!'.!:nN
8.d.

t:otes a:.:
$c',1rce cf !n­
fon:atien

:1:\
r.ax
Y.!A:t
••d.

:- ..

III
\Q.

• . -.. _ ..•y- ....,"~_._-"--

• I

.... "

I ......,

. , I·

..
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~:.::: 47b ~es~ts of Base-t1ne S~vey: Metals in fish and shellfish

ROCK CRAB (Cancer irroratus)

,

,=-.;:::e =a:.~ c! year- 'I"J~Q of (:onc~:1tratio:1 (in pp:n, wet weight)
C.::'lceticn Class ':iss1.:e &

·C: ~:o. in Hg Zn Cu Cd .Pb Cr Ce As Se Ac: Rb 1-:'"1 ~;!. :::-:H t
Le::9~ S';'::l'la l:'.in min I:\in m1n min %:tin min I:\in I:\in x::i:: =in c':':: ::i:1 ~:~::

:::.~ l:lax ca:< ca:< l:lax m...:< ::.ax l:'.UC r.;'x r.uc :'.;':< .=.c.;( =.z.:< ~! ::".-
:.zn..~ !-z;.:~ l-:E.'..'t l-ZAN l-:El'.N l·:!;.N lCi\.~ y~;.-~ YZA.'1 !.z.~~ "~"." ~z..:.~: ~.:z.":.:: ~::--Z.-..-...r_.
s.d. s.c.. s.d. s.d. s.c.. s.d. s.d. s.c.. s.d. !:.c. s.~. s.:'. ::.:. -; --

21.0' 0.3 0.05 1.7 2.3 0.1
D9c 1971 Digest. 45.8 1.0 0.20 2.4 4.4 2.1 114

gland 32.4 0.6 0.14 2.0 3.8 1.1

"4 3.8 0.3 0.6 0.5 0.4
• gill5 13.3 3.9 0.4 0.9 0.8 2.5 14

8.6 3.85 0.• 35 0.7 0.7 1.2

• • muse 16
0.18 64.4 13.0 1.0 1:.1. 0.6 0.28 28.7
ö:ö2 --' 1:7 W4 0:12 """4:"57.0 3.2 0.7

12e 1971 lIlUse .6
1972 0.19 32.1 14.8 ~ ~ ~ ~ 0.8 .2.:!

ö:ö3 J:8 --o:s 0.2 ö.T 0.2 "

1972 muse 16
40 25.4 " 0.1 "'...!d ~ 0.24 h! ~

5. 0:03 0.08

17a. 1971 muse .6
0.16 37.3 0.08 0.9 40.3 1.9 0.38 0.4 0.9 .;o:os o:oa

. ---
" M2b 1971 16muse

0.15 35.5 ~ 0.1 ,,0.5 "'-0.5 0.26 O.B '" 0.7
ö:ö2 o:lö• • (Continued on next page)

\D
0.



" $=-.rce ~&i\1 o! year- ~1lG Cif Concentration (in ppm, wet weiqht)
Co:'lect1oft Class 'l'iss\:e ,

'or ~o. in Fog Zn Cu Cd .Pb Cr Ce ~s

Le~q~ SL::~la r.1n mir. min mir. n:in min min rnin
~ax r:.ax !tax l:'.ax ::lax max t'.ax r:.ax
l~~ ~:::;.U ~:E1.N ~ YoEll.N ~:::A.~ :~;w Y,L;.~

s.d. s.d. s.d. s.d. s.d. s.d. s.c. s.d.

0ge 1971 Digest.
gland 0.09 31.2 161. 1.3 1.2

o:or 3:l äii:T 0.3 ö:4

12e 1971 ..
1972 1.9 18.1 73. 1.1 1.3 ~0.6

0:3 r:s lö7 o:J

(page 2)

Se Aa Rb ~.-
,., :::':.;s ;;.,-

J:\in r.in ':1n ~:':1 ::in S::.:.::!
r.ax r.ax r.uc •::ax ~!.X c:: ::"..-
~~ I~'f :.z.:: ,":"- .. \."':' ....

!:~-......,.-- ----..
s.d. s.d. a.d. s.=.. s.::. ~:.:::

"t.. ,

~'!"
:
•

I
!
!

°

1

.6

,--- .6
2.5
o:ä

3.4
'ö.6

3.1
ö:4

Metals i~iSh and shellfish

ROCK CRAB (Cancer irroratus)

~:z 47 b ~es-.:lts of Base-!.ine Sl:J:vey:
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CHANNELED WIIEt.K (Busycon E..!.!laliculatum)

~!eta1s ieSh a::d shellfish

------------------------------------------------------------------------.--...
f- "i "

1
"I
"

Fesu1ts of Basc-Line Survey:.... ".ll' 48........-

f:l~C. ta.~e o~ Type of concentration (in ppm, weightl
!:ctes c.~

ycar- ","ct Sel:rc:e o! In-
ColleeUon Chss Tissue , for::.a.tien

'cr No. in Hg Zn Cu Cd Pb Cr Co As Se Ag Rb

Length Sar.:p1e rr.in min min min min min r:lin min oin rnin min min
r,ax tlax max max max max r.ax tr.ax max r.ax :r.ax r.ax
~:EAN :'..!::AN I'.EAN %olEA!" !mAN ~AN !'.EAl" l·tEAN 1/.EAN ZO:EAN JI.!:h:: ~I

s.d. s.d. s.c!. s.c!. s.c!. s.d. s.d. s.d. s.d. s.d. s.c!. I.d.

D9d

Dge

1971

1971

muse

muse

23.5 * * * * *
35.0 0.7 -* 0.4 0.3 1.7
27.4 <.0.3 * < 0.2 ~ 0.2 < 1.3

22.8 * * * * *
25.0 0:4 * 0.4 • ...< 1.1
23~9 <' 0.4 • < 0.4 * < 1.1

14

i4

". ..

1:

..

\tlw.
I,

• I

" . \
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.~-- Fesults of Base-Line Survey: Hetals efiSh ~r.d shellfish

r •
. .

.,
OYSTERS (CPASSOSTREA VIRGINICI'<)

1.

'.'

06

M2

06

06

06

,06

Ca:e o!
Collection

Ycar­
Class
er

Lc::gth

Type of
Tissue ,
::0. in
Sa:::ple

9

10

Adults
12

Poolcd
eq'1s
fron 6
adults

Adu1ts
13

Pooled
e9'15
frolll 6
adults

, . , . . .

. '

...~. -."

j: ". ,;~•
. l

.',

.'.

• I

i _
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P"":.~ SI ~esu1ta of Baae-Line Survey: Metals in fish and shel1fish."'"'-
MERCENARIA CLAHS (Mercenaria mercenaria)

~o=ce Da:e cf year,:" 'I'rpe of Concentration (in ppm, wet weight)
t:c:.:5 C.:
Sct:rca c! In-

Collecdon C1ass Tissue , foe.:.:.~cn
'cr No. in Hg Zn Cu Cd Pb Cr Aq Ni Mn Mo V Tin
Length Sampie min min min min min min min min min JIlin :in :Dir.

r.ax max max m~x max max max Itax r.:ax r.~x tt.ax r.t.:< ",
I-~;..~ :~~.N z.~'i MEA.~ ~.E:AN y.E:J,N l-'.E:Jl.N !,:E;'~ llnll 1·:tAN l,r·" ~:""-"..
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. a.d. s.d. s.d.

08 10 0;000 18.15 3.220 0.190 0.360 0.385 0.070 0.740 12.500 U r1holc tni-
0.080 53.21 8.805 0.680 2.860 0.960 1.360 1.695 25.710 I'Jal Ir.inus
0.030 28.01 6.018 0.483 1.386 0.667 0.342 1.280 17.894 shcll
0.030 10.18 'i:67l 0.169 o:m o:I64 ö:39I 0:342 :r:TIä
0.000 7.00 0.920 0.110 0.150 0.060 0.080 0.550 0.400 0.030 0.000 0.110

H9 22 0.065 50.43 2.545 0.745 1.440 0.410 0.530 1.430 3.620 1.050 0.765 2.640 U
0.021 14.95 1.449 0.218 0.573 0.200 0.206 ~ 1.336 0.348 0.251 0.652
o:öi9 9.89 o:4'l5 ö:TI7 ö:27i' ö:083 'ö':"i24 0.258 0.747 0.312 ö:2i3 0.530

. I,
/'~" f_.....

,',

• ~.
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Fesults of Base-Lir.e Survey: ~etals ~tltiSh and shellfish

SCALLOPS (Placopectcn magcllanicus)

t:a';e o! Type of l:otes c"fo::=ee Year- ~oncentration (in ppm, wet weight) SCl:ree cf !n-eolleedon Class T.issue ,
for:.aticn'cr No. in Ilg Zn Cu Cd Pb Cr Co As

Length Sa:::ple min r.1in min min min min min rdn min mir. =in Il:ir.
i~.lr..ill( mal( max max max max r.ax max cax ::'.ax Il'.ax r.ax

l·:EAN I'.EAN !o:EAN !o1EAN MEAN MEAN tt.EA:~ l~.EAN tt.EAN Y.EAN ...u..-t ~t
,.r.,.

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. ••d. ·••d • ..d. I

l·

I7d June
1971

5-7 c:m IIIUSC

<0.05

.,'.

'.

. \

• I

. 13 nsc1e
on1y

..,
\ .

'1. <
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'.i::.3:.!: 52 hsults of Base-Une Survey: Metals in fish and she11fish

SQUIO (~ 111ecebrosus)

'tYpe of wet weight)
I:ctes c"

~o=ce 04";e of ycar- l=oncentration (in ppm,
S'::~rce c~ :n-

Ccllection e1ass 'rissue ,
f 0 r=.;.t.~c:.

'c;r No. in Hg Zn Cu Cd Pb Cr Co As Ag Ni Mn
Length SaJ::F1e min min min min min min min min min min ro1:-. =.1r.

max max max max mal' max max Il'.ex max r.ax ::'.,ax r.2.X

v.EAN MEAN HEAli HEAN MEAN !t.E:.N l".EAH l·:Eh.~ 1'.EJ.!t l-:EA!~ l'.Eh:: ~l

s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.c.

J2

I4c April
1971

16 April
1971

J~d November
1971

9 0.000 8.06 3.380 0.180 0.000 0.000 0.000 0.000
0.66 18.75 13.790 0.340 0.940 0.640 0:155 0.68 ·u
0.05 14.90 9.148 0.266 .Q.:lli 0.157 0.082 2:12.
0.10 J:'26 J:26ö ö:ö53 0.321 ö:l93 0.056 0.20

n
<. 0.05

.5
<.0.05

.3
';'0.05 !.

n
':'0.05

18-22 CIIIAugust
1971 ..

Jld

.e


