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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 laboratoriesl/ of the

National Marine Fisheries- Sexvice, 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. o

. ‘o
Introduction . _

The species of fish reported upon will differ from those in Annex 6 although a few
species are common both to the “eastern 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.aré considered in Annex 6.

The data in the present paper include the results of analyses for cadmium, copper, lead,
mercury and zinc as well as chromium, arsenic, silver, nickel and molybdenum. In some
casesra 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 was used 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 samples could be more readily compared.

The geographic locations where fish and shellfish samples were taken are given in
column 1 (source) of each table and shown on Figure l. The date of collection is given
. for most samples; no collections were made prior to March 1971. 1In most instances, 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 of the data presented. Where a broken or dashed
line (---) is inserted in the table, it indicates that those particular data arc unavailable;

1/ Environmental Chemistry Investigation, Milford Laboratory, Northeast Fisheries
: Center, National Marine Fisheries Service, Milford, Connecticut 06460; and
. Southeast Utilization Rescarch Center, National Marine Fisheries Service,
College Park, Maryland 20740

¥
{ ————— i e i . e a8 S s S it s S & s o o - crr e e n s ammeb e N @ o e AARRTNN Y v iw e e e e e




SN e s B B I T

el d e

generally,thls is the case where an analysis was run on a composxte sample and only
a single or mean value for a partlcular metal was available. When 0.000 appears in

* the table; it means that the measurement was attempted but the values obtained were
-below the minimum detection levels used in the particular analysis.

Results of the Baseline Heavy Metal Survey

As previously noted, the data herein reported were collected prior to the development
of a standard ICES protocol. In many cases,; however, the data were collected in a
fashion similar to the optimal program; at least 10 individuals were taken durlng
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 ‘intercalibration

"exercise. Moreover, the data obtained from R. Greig, Milford Laboratory, National

Marine Fisheries Service, have been verified through intercalibration exercises using
neutron activation techniques (Greig, 1975).:~- 7.0 We therefore have confidence
that the reported data are representative of the species considered and the areas 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 lines
show the boundaries of specific ICNAF arcas off the east coast of North America.
Lettered and numbered boxes or grid squares indicate sampling localities referred to
1n the tables under sources. :

- Metal 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 a report to ICES

'vprlor to October 1977; these data are being computer processed and are therefore not

avallable for the present study. .
As was done in Annex 6, comparisons between data in the present study as well as between
these data and those in Annex 6 were 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 observed for mean metal concentrations reported in Annex 6. For
instance, Annex.6 reported a range of mean concentrations of mercury in cod muscle and
liver tissue samples of 0.02-0.32 mg/kg and 0.0l to 0.09, respectively; the present
study showed a range of mean concentrations for cod muscle and liver of 0.07-0.25 and
0.02-0.11 mg/kg.

. Likewise, cod samples from ICNAF arcas off the east coast of North America ranged from

0.94-4.64 mg/kg in.zinc concentration while cod reported upon in Annex 6 had 1.9-7.3
mg/kg zinc in muscle tissue. Concentrations of other metals, including copper, cadm1um
and lead, followed similar patterns. The upper means for muscle from cod reported upon
in Annex 6 usually were slightly elevated relative to those considered here; present
yalues were from fish collected in areas E and F off Cape Cod, Massachusetts (sece Fig. 1).



The data for other gadlds such as haddock showed similar or lower values when compared
. with those given in Annex 6 for cod. - Mean metal concentratlons in silver, 'red and
white hake could not be compared in detail because of the llmlted metal analyses
accompllshed for silver hake. However, mean mercury values in muscle tissues from
silver hake were comparable to values from the white and red hakes from North Amerlca
as well as the "hake" reported @n in‘Annex 6.

Comparisons of metal concentrations in plalce 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 plaice and 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. . .
The present compendium considers a number of species which are taxonomlcally or .
ecologlcally quite different from the species reported upon in Annex 6. Because of the
ease in catching them, their catholic diet and possible commercial utlllzatlon, 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 the aforementioned area may have tended towards higher mean
mercury values in muscle tissues. Additional specimens must be 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 collecting sites or areas.

The bluefish is a common inshore marine species which will move into embayments,such as
Chesapeake Bay, to forage. These fish and similar species which move through both
estuaries and inshore coastal waters and feed in the water column may be particularly -
suitable for monltorlng 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 accumulations of specific contam;nants if these are in the -
“environments through which they pass and live in. The bluefish analyzed and reported on .
in the present paper had quite high muscle mercury values with the maximums in some
individual fish being close to the 0.5 mg/kg "action levels" established by the United
States Government. Some cusk also had muscle tissue mercury values approaching the

action levels. Another dominant apex predator, the white marlin, had high mercury values
in muscle tissue. A mean of 0.545 mg/kg was measured in this species with a maximum

value of 1.140 mg/kg.

This study also reports on metals measured in commerclally 1mportant invertebrates
(Tables 46-52). Values for metals in various tissues of crabs, lobsters, oysters,
hard shell clams, scallops and squid are given. -Somewhat elevated values for mercury
and cadmium were measured in digestive gland tissue from the rock crab (Table 47b).

\ :
Discu551on
Until objective computer analyses are done con51der1ng spec1es, feedlng types,
geographic area(s) habituated and other factors,it will continue to be difficult to.
arrive at definite conclusions in regard to body burdens of metals and other contamxnants‘
in closely or distantly related species collected over broad geographic areas:’ The
- data reported in this paper, as well 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 samples of 51m11ar-51zed 1nd1v1duals are collected
over a wide geographic range. For instance, analyses of the surf clam, Spisula
solidissima, over a range from Virginia to Long Island, New York, show that individuals
taken from the New York Blght apex (source area Ii) are characterized by higher tissue
heavy metal levels (Wenzloff et al. , 1977). A

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. Of what significance are increased
levels of metalsin tissues, i.e. elevated body burdens, to the resource species in’
question? There is relatlvely little 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 effectively managed. Several authors
(Vernberg and Vernberg, 1972; Bryan and Hummerstone, 1973; and Jones, Jones and
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 , ;

Other than mercury, none of the samples contained mean levels of metals which exceceded
values 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, d4id individually contain levels of mercury which exceed recognized "action levels". -
There were possible relationships between size of fish, geographic area of catch, ..."
species or feeding type and metal values. There has not, however, been sufficient
analysis of the data to definitely confirm 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 specles in 2nnex 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 geographic areas of catch, size and age of fish and date of catch.
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Sources of data indicated by numeral given in extreme right

column of Tables 1-52.
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#3
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‘a3zl Results of Base-Line Survey:
S¥O00TH DOGFISH (Mustelus canis)
’ Notes and
§ource Date of Year=- Type of Concentration (in ppm, wet weight) . .. .
Scuerce ¢f In-
Collection Class Tissue & formatic
=aticn
or No. in Hg 2n Cu cd Pb Cx Co as Aq Ni Mo .
Lerngth Sanmple min min min nin min min min min min nin =in nin
nax nax max max max max max max nax max mex rax
MEAN }EAN MEAN VEAN MZAN MEAN MERN FEAN YEAN YEAN MEAN ME2N
s.d. s.d. s.d. s.d. s.4. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
D3 mesc 0.060 3.25 0.180 0.000 0.180 0..000 0.000 0.000 0.0%0
10 0.923 6.07 0.640 0.160 1.130 0.330 0.050 0.440 0.410 #1
0.457 4.51 0.355 0.062 0.576 0.129 0.024 0.234 0.234
0,313 0.85 "0.123 0.046 0.371 0.114 0.014 0:139 0,114
. D% November 85 cn musc - — -—— —— —— - —— - '
1973 ‘ 10 —— —— ——— —— ——— —— — -—— 27
3.7 0.7 <0.1 =0.8 «0.3 <0.1 <0.3 0.4
D9 . L liver -— —— — - — -— -ia -—- #7
. 10 —— —— ——— ——— ——— — — —
3.2 1.5 <0.1 <0.8 <0.8 < 0.1 <0.3 < 0.4
2 July 1573 89 cm musc -—— — -~ -—- -—— ——— — -—
10 - -— -— -— —— — -— -—- : £7
. 4.7 1.0 <0.1 <0.8 <0.3 <0.1 <0.3 0.4 i
* I2b S . 1liver -—— — -——- —— —— —— -—- - -— '
10 —— —— ——— —— —— —— — - ——— - #7
2.0 3.6 0.6 <0.2 <0.8 «0.6 0.3 <0.3 0.4
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ZA3=2 2a Results of Base-Line Suxvey: Metals in £ish and shellfish
-~ . . .
SPINY DOGFISH (§qualus acanthias)* T
; ."o ',
Sszzze  Taza of Year-  Tyge of Concentration (in prm, wet weight) . .
Cocllestion Class Tissue & - . ..
. ‘0T Wo. in hoet Zn Cu ca Ph Cr Co As ’ ez &
. Length Sa=pla rin nin nin nin nin - nin nin ., nin nin =in =in cin =& Scorze
. max max max max max max max max Tax rax TIX  .zax DX ef Im- T
MR SAN MEAN MEAN  MERN  MEAN  MERN MEAN  MEAN.  MEAN  MEAN  MDIN MERN formze 1
s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d, s.d. s.d. 8.4, s.&, $.&4  zicx
- .G4 April 68-75  musc. —- ' ’ )
1971 cm ———— . #3
. 0.23 .
[ ]
F6 o March —— '
- 1972 - 0.32 : - . o
A% November 81,84 - ———- ' 3 . : ) _ ‘03
. 1971 ~° cm 0.34 , . , i
] 0.34 3 . i
R T : L
J1b March ' 37 cm - ——— - . $3 b
1971 m 0.07 ° ‘ ' .
 Msd April 80-92 - ——-- ] . Y
' 1971 om 0.53 ; _— -
38" 7. april 82-95 . ) ———— P ’ #3 R
NP 1-y } VRERGISUPNUIY. | AU P - . 0.47 . .. . s e e
. : o M :
) * : , (continued next page)
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232z 2a Results of Base-Line Surveys Metalsvin fish and shellfish .
. 3 . * .
_ SPINY DOGFISH (Squalus acanthias) )
geazse  Tate of Year~ ™vse of Concentration (in ppm, wet weight) e . .
Colleczion Class  Tissue & - -
‘or No. ia He Zn  Cu (o] Pb Cr =] As . Nizz=s &
. Length Sa=ple win nin nin nin nin nin nin . nin nin =in =in =in =i Szurs
. ' max max rax max max max Tax max Tex ‘rax o&xX .z2x  =ix cZ Iz-
YEAN MEAN MEAN. MEAN MERN YEAN EAN MEAY MERN- | MVERN YERN MEAN O MERN fzrmae
s.4. 5.8, s.d. s.d. s.d¢ s.d. s.d. 5.8 5.8, ‘-do s.4. S.Ee s.d <icn
G4 April 68-75  Liver ——— N #3
1971 cm 0.07
. ——— .’ ‘ \ 3
F6 March . —— ) d , 83
> 1971 0.06 . '
A% November 81-94 - j— b . T
1971 _. om 0.09 .
- . s.
J1lb March 37 om " ———— . , 43
1971 £0.05 - .
M8d April* 80-92 " S 7 . B
1971 cm 0.19 . . -
. . April . 82-95, . ——— . , #3 e
1971 em’ 0.07
- . ‘ {continued on next page)
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TABLE 22 Results of Base-Line Survey: Metals in fish and shellfish

e
SPINY DOGFISH (Squalus acanthias) (Page 2)
Source Date of Year=- Type of Concentration (in ppm, wet weight) ’ . :::::eazz Tne
. Collection Class Tissue & - for—aticn :
or No. in Hg Zn Cu cd Pb Cr Co As Se., - Ag Rb . b
Length  Sample min min min min min min min nin min min min min
" max max max max max max max max max max max max o
: MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN MEAN MEAN MEAN . 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, ’ i
133 October '60-86 musc -— ‘
" - 1971 cm 0.44 ° 43 :
133 October J— . ’ i
1971 60-86 liver ~—— L k) ;
cm 0.15 , :
I3b  October musc - _ #3
1971 0.18 o .
Y 13 October liver ~—- ' #3 o
Y 1971 : 0.12 : ' £
I7a January musc - — - - s -—- - L]
) 1972 6-10 7.6 : 0.5 * 0:94  0.26 0.07 I

* Below' detection level



"qABLE 2D  Results of Base-Line Survey:

SPINY DOGFISH

{Squalus acanthias)

Metals ’iish and shellfish

Source Date of Year- Type of Concentration (in ppm, wet weight) . gotes and
. ource of In~
Collection Class Tissue & forraticn
: or No. in Hg Zn Cu cd rb Cr Co As ’
Length Sample min min nin min nin min min min nin min nin min
max max max max max max max max max . maAX max cax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN NEAN
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 #5
) 1972 [0 10 1.5
0.62
0.292
0,07
* » " gills 0.62 . #5
10 0.20
0.182
0,01
. b » spleen 0.60 L
10 0.17
0.145
‘ 0.11
- » " kidney 1.3 #5
10 0.44 '
0.379
: 0.19
F7 o 62-78 misc, 0.65 #5
cm 10 0.31 -
) 0.1611 . ’
0.06
. » ” gills 0.16 #5
0.08
0.047
0.01 )
* " » spleen 0.23 #5
0.06
. 0.085 -

(continued on next page)
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"TABLE 31, Results of Base-Line Survey: Metals in fish and shellfish
~”,
SPINY DOGFISH (Squalus acanthias) (page 2) :
tes
Source Date of Year- Type of Concentration (in ppm, wet weight) . gguzceu:: 1n-
Collection Class Tissue & forration
“or No. in 31 Zn Cu cd Pb Cr Co As ) *
Length  Sample min min min min min min nin min min min min min
- max max max max max max max max rax max rax max
. MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEARN . MEAN MEAN MEAN
s.d. s.d. s.d. s.d, s.d. s.d. s.4. s.4. s.d. s.d, s.4, l..d.
F7 Fall 62~-78 kidney 0.02
1972 em 0.49 LE]
0.15
0.133
- - " gonads <0.05 45
0.06
€0.05
’ === 5
- - L] pan- - an
creas 0.09

A

e
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"4ABLE 2¢  Results of Base-Line Survey: Metals i.ish and shellfish ‘ ¢
SPINY DOGFISH {Squalus acanthias) \
Source Date of Year- Type of Concentration (in ppm, wet weight) ggﬁ:::ﬁf In-
’ Collection Class Tissue & foz—atio;
. - or No. in Hg zn Cu cd Pb cr Co As -
Length Sample min min nin min min min min min min min min min - s
max max max max max max max max max max max rax ‘3
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN !
s.d. s.d, s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d., s.d. .
B 0.14
Fl Fall 63-92 musc 0.56 #5
1972 cm 10 0.41
0.132
0.05 °
" " o kidney 0.44 #5 N
10 0.21 o
0.123
Pan- ——— :
» “ " creas —-—- " #5 -~
10 0.09
A9a he 70-93 musc 0.13 : o
cm 10 0.69 5 '
0.40 ) Y
0.182 )
0.03 ;
" “ " kidney 0.80 #5 3
10 0.17 - n
0.234 2
Pan- - A
- * » creas - 45 x
10 0.12 i
. 0.3 ) ;";
B5d " £ 79-80 . musc 0.8 LH]
cm 10 0.48 i
. 0.146 - K
{Continued on next page) - Y
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'{' - “YABLE 2¢ Results of Base-Line Survey: Metals in fish and shellfish
i . B - . . .
+ N
o . SPINY DOGFISH (Squalus acanthias) (page 2)
. lotes and
B Source Date of Year~ Type cf ¢Concentration (in ppm, wet weight) +  Source of Ine
Collection Class Tissue & -~ formation
or No, in Hg . Zn Cu cd Pb Cr Co As .
Length Sanple min min min min min min min min min min min min
max max max may. nax max max max max max max rax
YEAN YEAN MEARN MEAN MEAN MEAN MERN V.EEAN MEARN MEAN MEAN MEAN
: s.d. s.d. s.d. s.d. s.d, s.q. s.d. s.d. s.d. s.d. 8.4, 8.4,
: Fall |,  79-80  kidney  0.05 ‘
ESd 1972 cm 10 1.1 . #5
0.27 :
0.321
Fan- -——— 3
' " . " creas ——— #S
10 0.09
L] . L
| ° ° |
R N

‘91 -



"
v TABLE 24 Results of Base-Line Survey: Metals .ish and shellfish ‘
SPINY ’DOGF’ISH (Squalus acanthias) "
$ource Date of Year- Type of Concentration (in ppm, wet weight) C . fg:’::::i In-
‘ Collection Class  Tigsue & - ;onatic;
: ‘or No. in Hg Zn Cu cd Pb Cr Co As .
Length Sample min min min min min .
max max max max max L 7
MEAN MEAN MEAN MEAN MEAN
s.d. - s8.d. s.d. s.d. s.d. :
: Fall 80-91  musc 0.31 »
E7d 1972 10 10 0.94 45
’ 0.61
. 0.246
liver 0.01
" " " 10 0.31 #5
‘ 0.13
0.104 '
. 0.11
.. » - gills 0.34 - #5 v
10 0.21 : .
0.089
, 0.10
b . " spleen 0.51 #5 N
10 0.22
0.155 .
: : -
-Jia b 56-76 musc 0.1 §oa
. : cm 10 0.62 #5 - ’!‘ we
0.28 -
0.187 P
0.09 ~ R
- . . gills 0.19 #5 o
10 0.14 ‘ ‘
0,043 )
. 0.01 :
- . ” spleen 0.07 5
10 0.03
0.021 i
(continued on next page) et
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TABLE 24 Results of Base-Line Survey: Metals in f£ish and shellfish
ad
. SPINY DOGFISH (Squalus acanthias) (Page 2) ) . , . :
T en . . L . Notes and
| Source Date of Year- ';'}"pe of Concentration (in ppm, wet weight) +  Source of In-
| Collection Class Tissue & - forcaticn
| or No. in Hg Zn Cu cd Pb Cx Co - As
1 Length  Sample min min min min min min * min min min min min min
| e max max max max max nax max max max max max nax ..
MEAN VEAN MEAN MERN MEAN MEAN MEAN YEAN MEAN MEAN MEAN MEAN 7
s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d. s.d, s.d. s.d. s.d,
| Jla " Fall 56-76 ~ Gonad < 0.05 ) #5 ' j :
‘ 1972 cm 10 0.08 ’ -
| < 0.05 '
{ ——— i
1 3 - 48-79  musc 0.1
| cm 10 0.43 #5 :
0.21 :
‘ 4 0.106 ’
i s
| - ¢
| ) ’ .
| B
' ’ e 1 x,
' “f
I
; . {. S
7. . R

e

°8T
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TABLE 2¢ Results of Base~Line Survey: . Metals i‘ish and shellfish , . '
. SPINY DOGFISH (Squalus acanthias)
Notes and
$ource Date of Year=  Type of Concentration (in ppm, wet weight) . g ou:c e of In-
_ Collection Class Tissue & - formation
) : ‘or No. in Hg Zn Cu cd Pb Cr Co Bs
. Length Sample min min min min min min min min min min min min ' —————— ' 3
‘ : max max max max max max max max max max max max ; , N
. . ) MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN . MEAN MEAN MEAN
. v s.d. s.d. s.d. s.d, s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
J3 rall 1972 48-79 gills 0.02 ;
' ' ‘ cm 10 0.12 . ©#5
R T 0.05 . ' X
e 0.048 . . ,
- b . spleen 0.02 . . . * .
. o 10 0.10 45 ,
. ) . 0.05 , . :
a 0.032 :
;
4l e :
S . g
7 e N ] ‘ .
. : * *
g v . b
L o
- oy !f.
. , , -
' ¥
- g e *,‘*“’ oo . L e g "__ e ey e et e R i T Rt o 2 ,‘,_:,4 e ""'"7'""’“"""""'" : T, T v
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; : : oo £ ~
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"YABLE 3 Results of Base-Line Survey:
.

Metals in fish and shellfish

B e TR NP SO N

IV RN

’ ANGEL SHARK (Squalus dumerili) )
otes and
Source Date of Year- Type of ¢oncentration (in ppm, wet weight) . gouzce of In- ‘
. Collection Class Tissue & - formation
: or . No, in tig Zn Cu ca Pb Cr Co As
Length Sample min min min min min nmin ¢ min min min min min min
-t max nax max max mnax max max max max max max rax .
. MERN YEAN MEAN MEAN MEAN MEAN NYEAN MEAN MEAN MEAN MEAN MEAN -
s.d. s.d. s.d. s.d. s.d. s.d. s.d. 8.4, s.d., s8.d. 8.4, s.4.
M6 September . 43-58 musc -——
1971 cm - 43
0.08
» ” v liver -—- : o
: —_— " :
<0.05 : s .
. !
' * e
. :
. .

14



TABLE 4 Results of Base-Line Survey: . Metals. fish and shellfish .

: LITTLE SKATE (Raja erinacea) .
. Note
; Source Date of Year- Type of Concentration (in ppm, wet weight) ‘ . :gu rz:g: In-
M - Collection Class Tissue & - formation
SRR or No. in Hg Zn Cu cd Pb Cr Co As . ¢
A o ’ Length Sample min min min min min min min min min min min min
o max max max max .  max max max max max max max  max
H MEAN MEAN MEAN MEAN  MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. 8.d. 5.4, s.d. s.d. s.d. s.d. s.d. s.d. s.4. s.d. v
. October -— R
f ‘ Jia |, 1911 musc -—- . 3
o . 0.16
= -——
Voo
i - - liver - , ‘ o
. o —- : ‘ : v '3
0.23 .
' ——
i -~ March 45-50 musc —— ‘ ‘ .
1 J1lb '1971 (-] ——— ; ) [ X]
! 0.13
i === ,
H ¢ “
: )
o . . * liver -—- '
e - '}
i . 0.10 -
- [
3 . ' .
. 4 B &
I . “ %
i h ,
: . .
) ;
N7
o
]
s & e o g s e = " P e - i - R S 5 o - - - — - —
- M . - 4
Y ° . . e -
| . LRt ) -
. °N
0 ' - - . E
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YABLE 5 Results of Base-Line Survey: Metals in fish and shellfish
. - .
THORNY SKATE (Raja radiata) ‘
: . Notes and
Source Date of Year- Type of Concentration (in ppm, wet weight) *  Source of In~
Collection Class Tissue & formation
. ror No. in Hg Zn Cu cd Pb Cr Co As .
Length  Sample min min min min min min min min min min min min
max max max max max max max max nax max max nax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN , MEAN MEAN MEAN
s.d, s.d. s.d, s.d. s.d. s.d. s.d, s.d. s.d. s.d, 8.4, 8.4,
F6 April 60-93 musc -
171 cm T ee- "
0.21
hd " b liver ——
——— 43
0.09
November 60-81 -— .
A9¢c 1971 cm musc -—- - #3
- 0.26
- - " liver ——— #3 ',
0.15
]

‘zz
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-
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TABLE 6

Results of Base-Line Survey: -

Metals ’fish and shellfish

[
. 7 WINTER SKATE (Raja binoculata)
; - ‘ . . -
H
t C : Notes and
‘ §ource Date of Year- Type of Concentration (in ppm, wet weight) - Source of In-
R Collection Class Tissue &
. forration
: .t or No. in Hg Zn Cu cd Pb Cr Co As
Length Sample min min min min min min min min min min nin min
! max max max max max max max max max max max max
MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d, s.d. 8.4, 8.d. s.4d. s.d. s.d. s.d. s.d. s.d. . s.d,
IR October °
T ¢ 9 1971 muse ——— "
. 3
* 0.15
.. lver  --- e
0.18 =
. ; . ¢
i i _
i . . ' :
P
; B / ' /‘ .
- "
; ' T
i .
i a . -
L -
{ : [X]
i w
[ [ P .
% e ot . T - v -
o T KT TP U RN TR A
; ot .
R . . . . \‘ ) . . o~ h
H i ] SN
£ . ., ‘ * - . "‘ oot . . ’ *
; B .~

o
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TABLE 7 Results of Base-Line Suxvey: Metals in f£ish and shellfish + b
. 4
- 4
AMERICAN EEL (Anguilla rostrata) ’ . ’
Source Date of Year- Type of ¢Concentration (in ppm, wet weight) : . ;‘Ot_“ ”’: In- .
- Collection Class Tissue & tg"n:io R=
: or No. in Hg Zn cu cd Pb cr Co s Ag Ni Mn rmatlion i
Length  Sample min min min min min min min min min min min min i
nax max max max max max max max max max max rax IS
. MEAN YEARN MEAN MEAN MEAN MEAN YEAN MEAN MEAN MEAN MEAN MEAN L
s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d. s.d. s.d. s.d. 8.4, . I
M4 10 0.070 15.00 0.150 0.000 0.000 0.000 0.000 0.000 0.250 #1 . ;
0.330 21.89 0.320 0.110 0.335 0.180 0.240 0.280 0.960 ) V. :
0.196 18.072 0.230 0.032 0.109 0.080 0.042 0.138 0.456 i " - i
0.080 2.909 0.058 0.037 0.133 0.067 0.077 0.097 0.218 ‘
i
5 ' b*/
| . . . [
- . b
|
v
1 ’ ' . NN ‘e
| : S i
\ f o
BN 2
S e




/
TABLE g - Results of Base-Line Survey: Metals L’ish ard shellfish .
MENHADEN (Brevoortia tyrannus)
§ource Date of Year~ Type of Concentration (in ppm, wet weight) . gzsz;eag: Tn-
Collection Class Tissue & tox;xaticn'-
i ‘or No. in Hg Zn Cu cd Pb Cr Co As Ag Ni Mn )
Length Sample nin 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 MEAN MEAN . MEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. 8.d, s.d, 8.d. s.d. 8.4,
#l
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 0.869 0.305 2.660 9.840
0.012 18.84 1.625 0.2283 2.672 0.585 0.200 1.310 6.712
0.021 4.37 0.415 0.129 0.431 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 #l
M1 Whole 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 0.579 0.080 0.700 0.239 0.050 0.403 0.796
. 0.000 12.18 0.650 0.060 1.060 0.330 0.100 0.490 2.870 *l
M1 whole 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 6.63 0.476 0.098 1.090 0.396 0.061 0.644 3.360

14
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ATLANTIC HERRING

(Clupea harengus

"wABLE 9  Results of Base-Line Survey:

Metals in fish and shellfish

harengus)

Source

Date of
Collection

Year-

Class
or

Length

Type of
Tissue &
No. in
Sample

¢Concentration (in ppm, wet weight)

Hg Zn Cu ca Pb

min min nin min min
max max max max max
FYEAN MEAN MEAN- MEAN MEAN
s.d. s.d. s.d. s.d. s.d.

Cr
min
max
MEAN
s.d.

.

Co
min
max
MEAN
s.d.

As
min

MEAN
s.d.

min
max

s.d.

min
max

5.4,

min
max
VEAN
s.4d.

min
rax
MEAN
s.d.

Notes and
Source cf In-
forraticn

F7.

October
1971

musc

<0.05

#3

liver

0.26

3 s :

Jld

March
1971

20 cm

musc

0.09

43

[

liver

0.28

'EY

‘e




TABLE 10 Results of Base-Line Survey:

ROUND HERRING

{Etrumeus teres)

. Metals ’fish and shellfish

Source Date of Year=- Type of Concentration (in ppm, wet weight) . ;g::::gg Tn-
o Collection Class Tissue & formation
or No. in Hg Zn Cu cd Pb Cr Co As .
Length Sample min min min min min min min min min min min min
max nax max max max max max max max max max nax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEARN MEAN MEAN NEAN
s.d., 8.4. s.d, s.d. s.d. s.d. 5.4, s.d. s.d. s.d. s.d. s8.d.
12¢c October 15-16 Whole ———— .
1971 om - LE

<0.05

LT
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(Brosme brosme)

YABLE 11a Results of Base-Line Survey:

-

Metals in fish and shellfish

[ Y

Source Date of

Collection

Year-

Class
or

Length

Type of
Tissue &

No. in
Sample

Concentration (in ppm, wet weight)

Hg
min
max
MEAN
s.d,

Zn
min
max
MEAN
s.d.

Cu
min
max
MEAN
s.d.

cd
min
max
MEAN
s.d.

Pb
min
max
MEAN
s.d.

Cr
min
max
MEAN
s.d.

Co
min
max
MEAN
s.4.

As
min
max

s.d.

min
max

s.d.

min
max

8.4,

nin
max
VEAN
8.4,

min
max

s.d,

Notes and .. e
Source of In~ o
forration

. November
F6. 1971

61-67

musc

#3

liver

*3

ESb April .

1971

44-68

musc

#3

liver

"

E6 Fall of
1972

50-68

musc
10

"

liver
10

#5

gills

~

(continued on next page) R
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tABLE 112 Results of Base-Line Survey:

Metals ’ﬁ.sh and shellfish

CUSK (Brosme brosme) (page 2) " N
§ource Date of Year- Type of Concentration (in ppm, wet weight) . ;gﬁi:eaﬁi In-
Collection Class Tissue & forration
or No. in Hg 2n Cu cd Pb Cr Co As- .
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 rax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN VEAN VEAN
s.d. s.d. s.d. s.d. s.d. s.4d. s.d, s.d. 8.4, s.d. s.d., s.d.
E6 Fall of 50-68 kidney 0.03
1972 cm 10 0.19 . #5
0.08
0.049
Fé . © 39-61 nusc 0.09
on 10 0.54 S L
0.32 .
0.133

-t

*6Z

[¥Y

TSRS U -



" TABLE lib Results of Base-Line Survey: Metals in £ish and shellfish

CUSK (Brosme brosme)

Source Date of Year- Type of gconcentration (in ppm, wet welght) ' . 225:::2: In-
Collection  Class Tissue & forzaticn
’ or No. in Hg Zn Cu cd Pb Cr Co As )
Length Sample min min min min min min * min min min min’ min min
| mnax max max max max max max max max max max nax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN - MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.4. s.d,
FP6°  Fall of °  39-61 - 1liver 0.05 : ) '
‘ 1972 cm 10 0.62
0.30
0.208
0.02 .
- - - gills 0.14 : #5
’ 10 0.07
0.030
. 0.02 _
" . " kidney 0.33 ’ #S
: 10 0.10 , '

0.099

Y B



"TASLE 12

Results of Base-Line Survey:

CoD (Gadus morhua)

Metals ’tish and shellfish

Notes and
ource Date of Year~ Type of Concentration (in ppm, wet weight) o=e -
Source of In
Collection Class  Tissue & formation
‘or No. in Hg Zn Cu cd Pb Cr Co As Ag Ni Mn
Length Sample min min min nin min nin min min min nin nin min ——————
max nax max max max max max max nax max max rax
MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN . MEAN MEAN MEAN
s.d. . s.d. s.d. s.d. s.d. s.d. s.d. s.4. s.d. s.d. s.d. s.d,
F8 musc. 0.070 0.94 . 0.030 0.015 0.000 0.000 0.000 0.040 0.040 . L2
21 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 0.076 0,029 0.350 0,099 0.017 0.186 0.059
E9a October -—- #3
1971 musc 0.25 .
. ® liver -—- 3
0.02
E5d4 November 54-61 musc ——— 3
: 1971 m 0.14 ,
. - . - lver - 43
0.11

‘1€
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‘fABLE 13 Results of Base-Line Survey: Metals in fish and shellfish

HADDOCK (Melanogrammus aeglefinus)
Notes and
Source Date of Year- Type of Concentration (in ppm, wet weight) .
! Source ¢f In-
Collection Class Tissue & - - forraticn
or No, in Hg Zn Cu cd Pb Cr Ag Ni Mn Mo v Tin(sn) ’
Length  Sample min min min min min min min min min min min min
. max max max max max nax max max max max rax rax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN = MEAN MEAN MERN VMEAN MERN
s.d. s.d. s.d,. s.d. s.d. s.d. s.d, s.d. 8.4, s.d. s.d. s.d.
s 0.000 1.63 0.095 0.010 0.060 0.060 0.000 0.060 0.000 0.000 0.000 0,370 #1

K5 musc 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 0.762 0.090 0.021 0.196 0.039 0.014 0.358 0.076 0.057 0.000 0.145

E9a October musc - #3

1971 0.09
. .’ liver — -
<0.05 3
" F8 March 46-68 musc — 43
1971 o <0.05
» - " liver ——— #3
«0,05

4



TABLE 14 Results of Base-Line Survey: Metals ‘ish and shellfish

SILVER HAXE (Merluccius bilinearis)

Source Date of Year~- Type of Concentration (in ppm, wet weight) . ::35;‘2‘; In-
Collection Class Tissue & forration
or No. in Hg Zn Cu cd Pb Cr Co As .
Length Sample = min min min min min min nin min min min min nin
max max max max max max max max max | max max max
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN . MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d. s.4, s.d.
16 October 28-31 musc - "”
- 1971 m 0.09 )
. ” " liver ——- . #3
0.01
-

*€€

[ 9 S



TABLE 15 Results of Base-Line Survey:

Metals in £ish and shellfish

ATLANTIC POLLOCK (Pollachius virens)

w

Source Date of Year- Type of Concentration (in ppm, wet weight) . got.es an;! .
Collection Class Tissue & :“"1" -n=
‘or - No. in Hg Zn Cu ca Pb Cr Co As Ag Ni ¥n orraticr
Length Sample min min nin min min min min min min min oin min ——
max max max max max max max max max max max mex
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN  VEAN MEARN VEAN
s.d. s.d. s.d. s.d., s.d. s.d. s.d. s.d, s.d. s.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 1l
' 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 0.119 0.025 0,162 0:118
0.150 1.35 0.109 0.030 0,173 0.094 0.031 0.075 0.056
Fé6 April 51 cm musc —— 3
. 1971 1 0.08
» ", - liver -——— #3
1 £0.05
E9% October mMusc ——— #3
1971 0.10
. . liver -——- #3
0.06

43

-



"TASLE 16a Results of Base-Line Survey: Metals ig.sh and shellfish .

RED HAKE (Urophycis chuss) -3
: . Notes ard
Source Date of Year- Type of Concentration (in ppm, wet weight) *  Source of In-
. Collection Class Tissue & - formation
’ or No. in Hg Zn Cu cd Pb Cr Co Aq Se Rb Mn Ni
Length Sample min min’ min min min min min min min min _min win
max max max max max max max max max max max rax

MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.4. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

J2 March 25-30 musc —— . .
1971 cm ——— . R
<0.05 :
* " " liver -— ' ‘ ' Nt
<0.05
Jia . September 2734 musc —~— ’ 43
) 1971 cm 0.05
" " “ liver —— , 4
0.08 : , , :
12¢ ‘ January musc —— —— C —— —— — ——— %4 =
1972 . 6-10 3.3 . . . 0.42 0.8 o
* g liver ——— -— -— ——- - —— - 14
6-10 29.5 *® * 0.06 1.9 *

* Below detection limits (continued on next page)
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TABLE l6a f!uults of Base~Line Survey: Metals in f£ish and shellfish

RED HAKE (Urophycis chuss) (page 2)
N 4
Source Date of Year- Type of Concentration (in ppm, wet weight) . ;Z:::ea':t In-
: Collection Class Tissue & - forraticn
or No. in Hg zn Cu cd Pb cr Co Ag Se Rb Mn Ri e
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 MEAN MEAN MEAN MEAN VERN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. 5.4. 5.4, 8.3,
I2¢ May liver --- --- --- —-- --- - c== =es L
1972 10 0.03 28. 3.2 <0.3 <1.7 <0.3 0.8. <0.6
12¢ . 30 om  liver --- - -—- - - =—- m—— = *
10 <0,03 29, 4.4 <0.3 1.7 <0.3 1.2 <0/6
" - > - —— - -—— - P - - .
. " . 24 em liver - -—- - = - == -
10 <0.03 23, 4.2 <-6.3 <<%0.3 0.7 «0.6 [ ¥)

*9¢
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TABLE 16b Results of Base-Line Survey:

RED HAKE (Urophycis chuss)

Metals i..sh and shellfish

Year=~

Notes &and

Source Tate of Type of Concentration' {in ppm, wet weight) . -
Collection Class Tissue & ig‘;ﬁ:igi In
or No, in Hg Zn Cu ca Pb Cr Co As Ag Mn Ni .
Length Sample min min min min min min nin nin min nin nin min
max max max max max max max max max max max rax
MEAN MEAN MEAN - MEAN MEAN MEAN NMEAN MEAN VEAN VEAN VMEIN NMEAN
s.d. s.d. s.d. s.d. s.d. = s.d. s.d. s.d. s.d. s.d. s.d. s.d.
P —— —— ——— —— ——— —— ——— ——— ———
I2¢c January 30 am musc —— —— —— —— — — —— ——— —— $7
: 1972 1o <0.03 3.3 0.5 <£0.1 <0.3 <0.2 <0.1 0.4 0.5
o . " liver — - - —— ——— ——— - -— ———
10 <0.03 30.. 2,6 0.1 <0.3 <0.2 < 0.1 0.6 <0.2 . #7
- April. 26 cm . liver ——— — -—- - -—— - —— 7
) ‘ 1972 10 0.05 31. 6.0 <0.3 < 0.3 1.2 1.7 ‘
. * 41 cm liver ——- ——— -—- -— —— - —— #7
10 <0.3 40. 5.8 < 0.3 < 0.3 0.7 < 1,2
! May 3l em liver -— ——- -—— —-— — - -—— - #7
1972 10 0.03 29. 5.3 <0.3 <1.7 0.3 1.0 < 0.6
. April 28 em liver ——— -—— -— - - ——— -——— )
1972 10 -— -— -—- -— -— -— - 7
’ 0.03 19. 5.8 <0.3 <0.3 0.9 <1l.2
»o. May 27 em liver —— —— —— ——- ——- — —— - #7
1972 ‘ 10 0.05 30. 4.9 <0.3 <1.7 <0.3 1.5 0.7
(continued on next paﬁe)'
P i
B . + ) N
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"TABLE 16b\ Results of Base-Line Survey: Metals in fish and shellfish

‘v

RED HAKE {rophycis chuss) {page 2)
Source Date of Year- Type of Concentraticn (in ppm, wet weight) R gg:::e‘gg In-
Collection Class Tissue & for-ztion
‘or No. in Hg Zn Cu cd Pb Cr Co As Ag ¥n Ni -
Length Sample min min min ~min min min min min min nin min min
max max max max max max max max max max max rax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d. s.d., s.d.
I2¢ April 31 cm musc ——- -— - - - === == i
1972 10 0.05 0.7 < 0.1 <0.6 <0.6 < 0.1 0.3 0.3 (¥}
. " " liver ——— ——— —— -
10 0.03 41. < 0.6 0.5 7




"7ABLE 17a Pesults of Base-Line Survey:

WHITE HAKE

Metals igsh and shellfish

(Urophycis tenuis)
Notes arnd
Source Date of Year- Tyge of Concentration (in ppm, wet weight) . Sgu:cea;Z In-
Collection Class Tissue & - formation
* or No. in Hg Zn Cu cd Pb Cr Co Aq Ni Mn Se Rb
Length Sample min min min min min nin min min min min min min
: max max max max max max max max rax max max max
KEAN MERN MEAN MEAN MEAN MEAN MEAN MEAN MEAN M¥EAN +©  MEAN MEAN
s.d. s.d. s.d. s.d.. s.d. s.d. s.d. s.d. s.d. s.d. s.d. 8.d,
0.030 1.21 0.110 0.015 0,000 0,000 0.010 0.000 0.070 . L
ES , 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
0.122 1.01 0.123 0.035 0.493 0.151 0.022 0.152 0.065
E6 - April 57-68 musc ——— 3
. 1971 cm 0.12 . :
" . " liver --- #3
i ) 0.12
ESd November 27-72 musc —— 43
1971 cm ’ 0.10 .
- b " liver -—- 3
0.16 .
I2¢ September musc - -— —— -— -— -— $4
1971 6-10 2.9 hd * * 0.3 0.8
. * liver -— -——— — ——— —— — 'y
19.7 0.6 * * 1.7 0.4

6-10

"‘Below detection limits

»

°6¢
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TABLE 17a Results of Base-Line Suxvey: Metals in fish and shellfish

.

WHITE HAKE (Urophycis tenuis) (page 2)

Source Date of Year- Type of Concentration (in ppm, wet weight) ) . 22§::e‘22 In-
: Collection Class Tissue & - - forration
or No. in Hg Zn Cu cda Pb Cr Co Aa Ni Mn Se Rb
Length Sample min nin min min nin min min min min min min rin
max max max max max max max rax rax max rax max
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MERN MEAN MEAN NEAN
s.d. s.d. s.d. s.d. s.4, s.d. s.d. s.d. s.d. s.d. s.d. s.d4,
I12¢ November . : musc - —-— ——- —--= -- ) b - - L
1971 10 0.10 2.9 <0.1 <0.3 < 0.2 < 0.1 < 0.1 0.1 B ;
» March musc - ’ - - -
1972 10 0.12 ) <0.1 0.8 < 0.2 (¥}

"oy -
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TABLE 17b Results of Base-Line Suxvey: Metals in‘h and shellfish ‘
WHITE HAKE (Urophycis tenuis) '
i
i Notes and
§ource Date of Type of Concentration (in ppm, wet weight) - source of In-
Collection Tissue & £omtic;x
No. in Hg Zn Cu ca Pb Cr Co As
Sample min min min min min min min min nin min min min

max max max max max max max nax max max max max

MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN = MEAN MEAN MEAN

s.d, s.4. s.d. s.d, s.d. s.d. s.d. s.d. s.d. s.d, s.4. s.d.

I2¢ March liver — - - tatnd
1972 -—— —-—— ——— —
0.13 <0.1 1.1 < 0,2 7
1
;
-
]
v
“y.., [
=
, . . e e re e pny e e rer g e e v e T

.



' TABLE 15' Results of Base-Line Survey:

-

FAWN CUSK-EEL (Lepophidium cervinum)

Metals in fish and shellfish

Source Date of Year- Type of foncentration (in ppm, wet weight) . gg:::e‘g: In-
' Collection Class Tissue & forraticn
or No. in Hg Zn Cu cd Pb Cr Co As
Length  Sample min min min min nin min min min- min min min min
) max max max max max max max max max max nax rax -
- MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN VEAN VEAN MEAN
s.d. s.d. s.d, s.d. s.d. s.d, s.d. s.d. 8.d. s.d. s.d. s5.d.
Jid November , 25-29 . Musc - #3 .
1971 m -—
0.11
- o " liver -—- 43
0.19 i

"
- e

" @ s,



"qABLE 19 Results of Base-Line Survey: Metals in.sh and shellfish

OCEAN POUT (Macrozoarces americanus)
Notes and
Source Date of Year- Type of foncentration (in ppm, wet weight) Souvrce of In-
Collection C(Class Tissue &
formation
' or No. in Hg 2n Cu cd Pb Cr Co As .
Lergth Sample min min win min min min min min min min min win —
max max max max max max max max max max max max
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d. s.d. s.d.
124 March 1971  45-55  musc - - #3
cm —
0.11
" . . liver ——— L
0.09
Jla . 46 m musc -— 3
< 0.05
! == '
bl . . liver . - 43
< 0.05 ’

P

‘et

e grrin e
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TABLE 20. Results of Base-Line Survey: Metals in fish and shellfish

-

|
|
|
‘ BEARDFISH (Polymixia lowei)
)
|

Source Date of Year- Type of Concentration (in ppm, wet weight) . st.:::: e.:.: In-
Collection Class Tissue & forraticn
or No. in Hg Zn Cu cd Pb Cr Co As . .
| Length Sample min min min min min min min min mnin min min min
. max max max max max max max max max max max max
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d. s.d. s.d. s6.d. s.d.
M3 May 13-14 Wwhole - #3
1971 cm ' 0.06 . .

44



TAELE 21 Results of Base-Lire Survey:

Metals in

BALLYHOO (Hemirafnphus brasjiliensis)

h and shellfish

Se

Source Date of Year- Type of Concentration (in ppm, wet weight) . g:\t;:e&zi In-
Collection Class  Tissue & , - formation
or No. in Hg Zn Cu cd Pb Cr Ag Ni Mn Mo v Tin
Length Sample min min min min min min min min min min min rin e ——————
nax max max max max max max rax max max zax riax
VYEAN MEAN MEAN MEAN MEAN MEAN FYEAN MEAN MZAN MEAN MEAN VEAN
s.d. s.d. s.d. s.d. s.d, s.d, s.d. s.d. s.d. s.d. s.d., s.d.
6.000 ~ 17.12 0,190 0.060 1.070 0.000 0.070 0.150 0.500 0,000 0.080 1.500 "
G2 Whole 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 0.005 27.05 0.599 0,236 2.056 0.448 0.193 '0.956 1.063 0.329 0.641 2.180
24 0.012 6.86 0.179 0.095 0.597 0.217 0.075 0.537 0.393 0.224 0.429 0,613

e g

.

Py —

N

[ —
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" TABLE 2§ Results of Base-Line survey:

-

STRIPED BASS (Morone saxatilis)

Metals in f£ish and shellfish

Source Date of Year~- Type of Concentration (in ppm, wet weight) . 22::: c‘:.: In-
Collection Class Tissue & ;or"atic't
: or No. in Hg Zn Cu ca - Pb cr Co 3s Ag N Mn R
Length  Sample min min min min min min min min min min min rin —_——
max max max max max max max max nax max max max
” MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MERN MEAN VEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d, s.d. . 8.4,
. 0.040 1.30 0.210 0.000 0.000 0.000 0.000 0.000 0.030 1l
M4 ‘- ' === ' musc 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
0,068 1.26 0.114 0.041 0.207 0.145 0,056 0.130 0,085




TASLE 23 ' Results of Base-Line Survey: Metals Ln’sh and shellfish

BLACK SEA BASS (Centropristis striata)

Source Date of Year- Type cf Concentration (in ppm, wet weight) . g::i::gi In-
Collection Class Tissue & forration
or No. in Hg Zn Cu cd Pb Cr Co As .
Length Sample min min min min min min min min min nin nin min e
max max max max nax max max max max mnax max rax
FEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d, s.d. s.d. s.d, s.d. s.d. s.d. s.d. s.d, s.d. s.d,
M6 April 22-24  musc -— 3
1971 cm 0.08 *
.. b . liver ——
_——— #
0.18 .

-

Ly




"YABLE 24 Results of Base-Line Suxrvey:

BLUEFISH (Pomatomus saltatrix)

Metals in fish and shellfish

Notes &rd

Source Date of Year- Type of Concentration (in ppm, wet weight) .
Collection Class Tissue & il ? Source of In=
- or No. in Hg 2n Cu cd Pb Cr Co As Ag Ni ¥n ' forzation
Length  Sanmple min min min min min nin min min min min nin =in
. max max rax max max max max max max max max max
MEAN VYEAN MEAN MEAN MEAN MEAN MEAN YEAN MEARN MEAN VIAN VERN
s.d. s.d. s.d. s.d. s.4d, s.d. s.d. s.d., s.d, s.d. s.d. 5.4,
12 . , . musc 0.110 8.09 0.230 0.000 0.000 0.000 0.000 0.000 0.110 - #1
’ 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
0.101 3.30 0.179 0.041 0.222 0.118 0.038 0.116 0.036
0.155 4.50 0,280 0.000 0.000 0.000 0.000 0.000 0.070
M7 : musc 0.310 7.15 0.610 0.040 0.310 0.360 0.110 0.390 0.415 ¢
10 0.222 5.74 0.428 0.011 0.063 0.104 0.029 0.111 0.173
0.046 0.78 0.095 0,013 0.103 0.130 0.039 0.123 0.095

14



TABLE 25

SPECKLED SEA TROUT

Results of Base-Line Survey:

(Cynoscion nebulosus)

Metals i

sh and shellfish

: Notes ard
Source Date of Year~ Type of Concentration (in ppm, wet weight) . SOutceLot In~
Collection Class Tissue & forration
or No. in Hg Zn Cu cd Pb Cr Co As Ag Ni Mn .
Length Sample nin nin min min min min min min min min min min S ——a—e———
max max max max max max max max max max max max
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN
s.d. s.d. s.d, s.d. s.d. s.d. s.4. s.d. s.d. s.d. s.d. s.d.
) 0.045 2.89 0.195 0.000 0.000 0.000 0.000 0,000 0.040 #1
M7 musc 0.185 6.09 ) 0.530 0.110 0.710 0.360 0.140 0.320 0.710 . .
10 0.108 3.84 0.336 0.031 0.148 0.126 0.027 0,107 0.264
0.054 1.02 0.108 0.032 0.233 0.128 0.042 0.123 0.189
;
) e
' L d
-3
o
. v - 7 .-

B




"q2BLE 26 Results of Base-Line Suxvey:

WEAKFISH (Cynoscion regalis)

Metals in f£ish and shellfish

=

Source Date of Year- Type of Concentration (in prm, wet weight) ) i-ot'.es azd .
Collection Class  Tissue & ;°""Ce of In-
‘or No. in Hg Zn Cu cd Pb Cr Ag Ni Mo Mo v Tin orzatica
Length  Sample min min min min min min min min min min min min
- max max max max max may max max max nax max rex
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN VEARN VEAN NMEAN
s.d. s.d, s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.4d. s.d4, s.d,
, 0.110 2.19 0.170 0,000 0.000 0.000 0.000 0.000 0.040 "
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 0.172 0.101 0.022 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 (33
M8 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 0.1G5 0.078 0.043 0.397
0.055 1.11 0.140 0.017 0.387 0.518 0.021 ~ 0.05° 0.052 0.152 0.065 0.199

*0S



‘MABLE 27 . Results of Base-Line Survey:

SPOT (Lelostomus xanthurus)

Metals h“sh and shellfish

Notes and
Source Date of Year~ Type of Concentration (in ppm, wet weight) . Sou::e of In-
Collection Class Tissue & formation
' ' or Mo, in Hg Zn Cu cd Pb Cr Co As Ag Ni Mn
Length Sample min min min min min min min min min nin min nin
max rax max max max max max max max max max max -
MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN MEAN VEAN MEAN
s.d. s.d. s.d. s.d. s.4d. s.d. 5.4, s.d. s.d. s.d. s.d. s.d.
M8 10 0.000 0.321 0.180 0.000 0.000 0.000 0.000 0.000 0.000 "
0.110 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°
0.036 0.97 0.101 0.048 0.268 0.115 0.014 0.169 0.153
M2a October 27-29 musc —— 43
1971 cm «0,05
hd " " liver —— €3 .
< 0.05

A2Y
N 7;‘*\‘




‘IABLE 28 Results of Base-Line Survey: Metals in £ish and shellfish

DAUBED SHANNY (Lumpenus maculatus)

Source Date of - Year- Type of Concentration (in ppm, wet weight) o . ::ﬁ::eaxcm: In-
Collection (Class Tissue & - forzation

or No. in Hg 2n Cu cd Pb Cr Co As )

Length Sample nin nin min min min min min min min min min min

. max nax max max max max max max max rax max rax

FMEAN MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEARN MEAN VERN MZAN

s.d. s.d. s.d. s.d. s.d. s.d, s.d, s.d. s.d. 5.4, s.4. s.d.

#3

E3b April 8-12 Whole -——— .
1971 cm 0.05




TABLE 29 Results of Base-Line Survey: Metals ir.sh and shellfish .

ATLANTIC WOLFFISH (Anarhichas lupus)

Source Date of Year- Type of Concentration (in ppm, wet weight) ) ) . gg&:::ﬁi In-
Collection Class Tissue & - forcation
‘or No. in Hg Zn Cu cd Pb Cr Co As
Length  Sample min min min min min min min min min min nin min ; ———————
max max max max max max max max rax max max max !

MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN . MEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.4. s.d. s.d. s.d. s.d., - s.d., s.d.

r6 April 78-93 musc —— ‘ *3

1971 cm 0.15
- v " liver —— 3

<0.05 .

G4  November 20-74 nusc - 'R

1971 cm 0.07

!

- . " liver —— . . #3

°€s



-

ATLANTIC MACKEREL (Scomber scombrus)

' TABLE 3(; Results of Base-Line Survey: Metals in fish and shellfish

Source Date of Year- Type of Concentration (in ppm, wet weight) . g::::::: In~
Collection Class Tissue & formation
. ~a
or No, in Hg Zn Cu cd Pb Cr Co As
Length  Sample min min min min min nin min min min min min rin —————
B ) max max max max max max max max max max max rex
MEAN YEARN MEAN °~ MEAN MEAN MEAN MEAN MEAN VEAN MEAN MLAN VEAN
s.d. s.d, s.d. s.d. s.d. s.d. s.d, s.d, s.d. s.d. s.d. s.d,
34 March 30-35  musc -—- 3
1971 cm 0.08

*rs

O



TABLE 31 Results of Base-Line Survey:

WHITE MARLIN

(Tetrapturus albidus)

Metals i

ish and shellfish

Source Date of Year~ Type of Concentration (in ppm, wet weight) . §°tes anc
ource of In-
Collection Class Tissue ¢ €orration
or’ No. in kg Zn Cu cd Pb Cr Co As Ag Ni Mn
Lergth Sarple nin nin nin min nin min min min min min rin min
max nax max max max max max max max max max rax
MEAN VEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. 8.4, 8.4, s.d.
0.160 2.63° 0.130 0.000 0.000 0.000 0.000 0.000 0.000
1] musec 1.140 8.57 0.430 0.110 0.500 0.250 0.165 0.500 0.140 -
10 0.545 5.34 0.265 0.046 0.182 0.069 0.023 0.242 0.069
0.331 2.15 0.096 0.034 0.188 0.088 0.051 0.159 0.039
i
| ( .
B " ~
. s .
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" TABLE 32  Results of Base-Line Survey: Metals in fish and shellfish

BUTTERFISH (Peprilus triacanthus)

Source Date of Year- Type of Concentration {in ppm, wet weight) . i“"’e‘ ard
Collection Class Tissue & : : Source cf In-
or No. in  Hg Zn cu cd Pb Cr’l Ag Ni Mn Mo v ‘Tin(sn) fOrTation
Length  Sample min nin nin min. min mi, min min min min min zin
max max max max max max max max max max max zax ,
MEAN  MEAN  MEAN  MEAN  MEAN  MEAN  MEAN  MEAN  MEAN  MEAN  MEAN  MEIN T
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 - 0.0G0 0.000 0.000 0.2380 L o
X1 ' " musc 0.270 9.64 0.810 0.170 1.250 0.990 . 0.060 0.460 0,250 0.280 0.870 4.€50 1 . :
13 0.026 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 0.215 0.044 0.371 0.306 0.020 0.131 0.058 0,096 0.281 1.284
M5b April 10 cn | —
1971 0.06 . 3

R RS

‘98

(R v




TABLE 33a Results of Base-Lire Survey: tctals ’fish and shellfish

BLACKBELLY ROSEFISH

(Heliocolenus dactylopterus)

Source Date of Year=- Type of Concentration (in ppnm, wét weight) ‘s‘:::s ar.ci In-
. Collection Class Tissue & fomcfio' n
, or No. in g Zn cu cd Pb cr co As T arien
¢ 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 nax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
; s.d. s.d. s.d, s.d, s.d4. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
16 October 16~34 musc — LE]
1971 cm 0.22 -
M " " liver ——- LE]
0.40
0.
. J6 Fall 16-22 © musc 0.22 45
1972 ‘cm 10 0.08
0,075
-
. b * liver —— #5
10 <0.05%
s '
» - - gills -— 45
10 <0.,05
L 4
. » " kidney = === / 5
10 0.06
0.07 .
J2 " 15-18 musc 0.18 #5
cm 10 0,12
’ 0.041

@ Bc‘lov detection limits

{continued on next page)

*Ls
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TABLE 33a Results of Base-LinevSurvey; Metals in fish and shellfish

tw

BLACKBELLY ROSEFISH (Heliocolenus dactylopterus) {page 2)
. liotes and -
Source Date of Year~- Tyve of foncentration (in ppm, wet weight) . Scujce of In-
Collection Class Tissue & forratidn
-or No. in Hg Zn Cu cd Pb Cr} Co As
Length  Sample min min min min nin min min min nin “min min min
. : max max max nax max max max max rax max max rax
=AN FEAN MEARN MEAN MEAN MEAN NEAN FEAN MEAN VEAN YIAR MNERN
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 1972 15-18 liver 45
cm 10 0,11
*
. - " gills -——- ¥5
10 < 0,05

*Below detection limits

‘85




"YABLE 33b Results of Base-Line Survey: Metals' fish and shellfish

BLACKBELLY ROSEFISH (Helicolenus dactylopterus)

Notes ard

Source Date of Year- Type of Concentration (in ppm, wet weight) —
curce of In-
. Collection Clacs Tissue & forration
or No. in Hg . 2Zn Cu cd Pb Cr Co . As
Length Sample min nin min min min min min min min min min min
max max max max max max max nax rax max max rax
MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.4. s.d.
L ]
J2 . Fall 15-18 kidney — #5
1972 cm 10 0.17
0.04
J2 - 15-19  musc 0.15 #5
cm 10 0.07 .
0.035
0.01
- " ! liver 0.15 #5
10 0.07
0,051
0.
- - . . gills 0.14 LE]
10 0.05
0.047
0.05
16 " . 13-24 musc 0.17 5
cm 10 0.09 .
0.040 .
: 0.02 /
- - " tiver 0.19 L]
10 0.09 ' ‘
- 0.054

* Below detection level

*6S
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TABLE 34 Results cf Base-Line Survey:

Metals in fish and shellfish

REDFISH (Sebastes marinus)
Notes and
Source Date of Year- Type of Concentration (in ppm, wet weight) + Sourca cf In-
Collection Class Tissue & forraticn
‘or No. in Hg Zn Cu ca Pb /ﬁr Co As
Lerngth  Sample min min min min nin nin min min min min min min
. ' max max max max max max max mnax max max max rax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN VEAN
s.d. s.d. s.d. s.d, s.d. s.d. s.d. s.d. s.d. 8.4, s.d, s.d,
£9b March 1971 ‘38 em musc - '3
: 0.20
- " . liver —
—— #3
0.15
- October 41-57 musc -—- Lk
1971 cm 0.10
. .. " liver ——— )
0.15

09 .

T



"9ABLE 35 Results of Base-Line Survey: Metals 1.ish and shellfish .

NORTHERN SEAROBIN (Prionotus carolinus)

Source Date of Year- Type of Concentration (in ppm, wet weight) ’ .. gztf:ea;i in~
Collection Class Tissue § - for;ation
cr No. in Hg 2n Cu cd Pb cr Co As ’
Length Sample. min min min min min min min min min min min min ——
max max max max max max max max max max nay, rax
FEAN VEAN MEAN MEAN MEARN MEAN VEAN MEAN MEAN MEAN MERN VEAN
s.d, s.d. s.d. s.d. s.d. 8.d. s.d. s.4. s.d. s.d. s.d. s.d.
M3 October 24-27.  musc - -
1971 o 0.35 ’ .
d I o liver ~——
0.56 - .83
[

~

. ATy
N

ntg .



TABLE 36 Results of Base-Line Survey: Metals in fish and shellfish

STRIPED SEAROBIN (Prionotus evolans)

Source Date of Year~ Type of foncentration (in ppm, wet weight) . zx:::g: In~
Collection Class Tissue & forration
or No. in Hg Zn Cu cd Pb Cr Co As
Length Sample min rin nin min min min min min min min zin Tin
. max nax max max max max max max max rax max rax
MEAN MEAN MEAN MEAN MEARN MEAN MEAN MEAN MEAN VEAN MEAN MELN
s.d. s.d. s.d. s.d. .s.d, s.d. s.d. s.d. 5.4, s.d. s.d. s.d,
M6 . April 1971 27-37 musc -— 3
cm 0.35 ‘ -
» * . - liver i 3
0.38

°T9

-

nraugs



TAELE 37 Results of Base-Line Survey: Metals ’ish and shellfish . . '

. LONGHORN SCULPIN (Myoxocephalus octodecemspinosus)
. Notes and
Source Date of Year- Type of Concentraticn (in ppm, wet weight) . . ;Zuzce of In-
Collection Class Tissue & - ‘fcr-atic; *
“or No. in Hg Zn Cu ca Pb Cr Co As =
Length Sample min min min min min min min min min min min min —_—— :
: max nax max max max max max max rax max max mex el
VEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN _MEAN MEAN MEAN ’
s.d. s.d. s.d, s.d. s.d. s.d. s.d. s.d. s.4. s.d. s.d. s.d.
Kl . October musc - i : - 43
1971 : - 0.09
. - liver ——
0.16 A
== §
&
E7d March 25 cm misc - $ ,
©o19 0.08 ‘
- " . » 1iver — ' . ) . 43
0.09 ,
1.
- ¥

‘€9

-




‘qABLE 38 Results of Base-Line Survey: Metals in fitch and shellfish

MAILED SCULPIN (Triglops nybelini)

. Notes and
Source Date of Year- Type 0f  (oncentration (in ppm, wet weight) - Scurce of In-
Collection Class Tissue &
- fcrraticn
‘or No. in Kg Zn Cu cd Pb Cr Co As
Length  Sample min min min min nin min min min min min min nin
- max max max max max max max nax nax max max r.ax

MEAN MEAN NMEAN MEAN MEAN MEAN VZAN MEAN MEAN MEAN VEAN pABAY
s.d. s.d. s.d. s.d. s.4d. s.d. s.d. s.d. s.d. s.d. s.4, s.d.

F3 April 8-13 whole -—- , ‘ 3
1971 oy <0.05

‘v9



TA2LE 39 fResults of Base-Line Survey: Metals .ﬁsh and shellfish .

GULF STREAM FLOUNDER (Citharichthys arctifrons)

§ource  Date of Year-  Type of  Concentration (in ppm, wet weight) . 223:2:;;1 nm
- Collection Class Tissue & - forcation

or No. in Hg Zn Cu cd Pb Cr Co As .

Length  Sample min min min min min min min min min min min min
max max max max max max max max nax max max rax
MEAN MEAN MEAN MEAN - MEAN MEAN VEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d, s.d. s.4. s.d. s.d. s.d. s.d. s.d. s.d. s.d.

174 October 6-12 musc -— . #)

1971 cm 0.05 . . ' . .

i

‘99




" TABLE 40

FOURSPOT FLOUNDER

Results of Basce-Line Survey:

-

Metals in fish and shellfish

(Paralichthys oblongus)

Notes and
Source Date of Year- Type of Concentration (in ppm, wet weight) « eource of In=
Collection Class Tissue & ;o;-atio-x
er No. in Hg Zn Cu ca Pb Cr Co As - .
Length  Sample min nin min min min min min nin min min min min
. max nax max max max max max max rax max max wax
MEAN MEAN MEAN MEAN MEAN MEAN MERN MEAN MERN VEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
Jlc March 16-19 liver — #3
1971 cm 0.27
15 October 21-34 musc ——
1971 cm 0.16 #3
. ", " liver -
0.23 3




TABLE 41 Results of Base-Line Survey:

PLUKE (Paralichthys dentatus)

Metals :h.sh and shellfish

Source Date of Year~- Type of Concentration (in prm, wet weight) . :gi::eagi In-
Collection Class Tissue & forration
or No. in Hg 2n Cu cd Pb Cr Co As Se Ag Rb )
Length Sample nin min min min min nin min nin min min min min’
max nax max max max max max rax rax max max rax
MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN VEAN YEARN YEaN
s.d. s.d. s.d. s.d, s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d,
17a September musc — -— -—- --- i - -l
1971 6-10 4.0 0.7 o 0.7 * -

* Below detection levels

‘L9
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‘MABLE 42a Results of Base~Line Survey:

-

Metals in fish and shellfish

WINDOWPANE FLOUNDER (Scophthalmus aquosus)

Source Date of Year- Typ2 of Concentration (in ppm, wet weight) . gztes an: 1n-
! Collection Class Tissue & to::ciio n
’ or No. in Hg Zn Cu cd Pb Cr As Se Rb Ag -ation
‘ Length Sample min min nin min min min min nin min min min
! L. max max max max max max rax max nax max rax
I MEAN MEAN MEAN MEAN MEEN MELN MEAN MEXN VEAN MERN MEXN
| s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
|
i E8c September 22-31 musc ——-
1971 cm ——- -#3
0.10
] - . . liver --- LN ]
0.12
. . 4.3 0.73 0.7
I4b 1971- musc 5.5 had 0.75 0.7 * #4
4.9 0.74 0.7
4.0 PR * L]
I2c 1971 musc 4.5 " - 0.6 #4
: 4.3 0.59 <0.6
3.7 0.5 0.7
17a 1971 musc 10.0 * 0.7 1.0 * #4
6.1 0.6 0.8
‘ 4.1 * 0.3 * .
M2b 1971 musc 8.5 0.3 0.55 0.5
C 6.3 <0.3 0.43 < 045 ¥4
3.9 ® * »
. D9d 1971 musc 8.2 * 0.5 0.8 © 3.4 #4
5.5 0.5 <0,7 <1,2

* Below detection limits

(continued on next page)

‘89



TABLE 42a PResults of Base-Line Survey: ¥etals i‘sh and shellfish .

WINDOWPANE FLOUNDER (Scophthalmus aquosus) (page 2)

Source  Dzte of Year~- Type of Concentration (in ppm, wet weight) ' : ’ . Not.es ad
Source of In~-
Collection C(Class Tissue & - forcation
or No. in Kg Zn Cu cd Pb Cr Co - Bs Se ‘Rb Ag - -
Length Sarple min nin min min min min min min min nin min min -
max max max max max max max max max max rax max

MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d. s.d. . 8.4, s.d. s.d. s.d. s.d. s.d. s.d. s.d,

4.5 * * * 0.6 *
DP9¢ 1971 .musc 5.5 0.3 0.3 0.9 8
: ) 5.0 <0.3 ~ 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 , W
: 44.2 0.4 0.14 3.8 1.5 10.0 -

- 4 . - -——— —— - -—— -

* Below detection limits:

RS
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TARLE 42D Results of Base-Line Survey: Metals in fish and shellfish

WINDOWPANE FLOUNDER (Scophthalmus aquosus)

Scurce Date of Year- Type of Concentration (in ppm, wet weight) .
Collection Class Tissue & -
-or No. in Hg Zn Cu cd Co Se Rb Ag Mn Notes &
Length  Sample min min nin nin min min min =in min Source
- max rax max rax max rax max reZxX  -Tex of In-
HMEAN MEAN MEMN MEAN MEAN MEAN VEAN VEAN VYRR forma-
s.d. s.d. s.d, s.d. s.d. s.d., s.d. s.d., 5.8, tion
, 37.0 0.13 2.1 . .
I2¢ 1971 liver 39.3 0.13 2.5 1.1 1.3 4
38.0 0.13 2.3 <1l.1 <1.3
23.7 0.04 1.1 - d
I7a - liver 39.2 0.16 2.8 1.8 . 4
32.3 0.12 1.6 <1.8 -
. 24.5 0.07 1.1 * *
M2b . liver 46.0 0.20 2.5 0.9 * #4
35.3 0.13 1.8 <0.9 ———
34.3 0.11 1.6 - .
Dod " liver 40.6 . 0.25 2.0 1.1 0.2 44
36.5 <0.7 0.17 1.8 <1.1 <0.2 "
32.0 0.3 0.04 S 1.1 * *
D¢ " liver 36.3 0.5 0.10 2,0 1.5 * #4
341 0.4 0.07 1.5 <«1.5 ——-
9Dd 1971 , ' musc - —— fe-—- —— C m— —— -——— —— - - 46
1972 0.13 5.8 0.7 <0.1 <0.5 0.6 2.7 < 0.1 0.4 0.3
0.02 0.9 0.15 - e 0.3 o e §.07__0.1
9Dc Winter musc -— - —— —— -—- -— -—- ——— - #6
-1972 o ©0.12 5.0 1.4 < 0.1 < 0.6 <0.3 < 0.1 0.3 < 0.5

*Below detection limits.

{continued on next page)
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7az22 42D Results of Base-Line Survey:

. Metals ir‘sh and shellfish

WINDOWPANE FLOUNDER (Scophthalmus aquosus) (page 2)
Scurce Dasc of Year- Tyee of Concentration (in ppm, wet wéight) .
© - Collection  Class Tissue § -
‘or No. in Hg Zn Cu cd Pb cr Co As Se Rb Ag _Mn Ni lotes &
Length Sample min min nin min min min min min min rin min rin  =in Source
max max max max max max max nax rax max rex rax nax of In-
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MERN MEAN  MERN YEAR AN 3 ferma~
s.d. 8.4, s.d. 5.4, s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.é, s.d ticn
I2a- 1971 nusc ~—~- .= .- ——— -—- ——- --- ——- - - *6
' 1972 0.15 4.6 1.0 <0.1 £0,5 < 0.5 1.4 <0.1 0.26 0.2
0.04 -— ——— - —— —— - bt 0.03 0.C4
14b 1972 nusc - - - - == - ey te
. - 0.27 5.1 <0,1 0.5 <0.5 2.8 <0.1 0.18 0.2 .
0.03 ——- - 0.1 e 0.5 - 0.01 =~
- Pt
Piatd
.
, .
\ ’ N

‘1L




"TABLE 42C Results of Base-Line Survey:

WINDOWPANE FLOUNDER

-

Metals in f£ish and shellfish

(Scophthalmus aquosus)

Scerce  Date of Year- Type of Concentration (in ppm, wet weight) §°t_ef “'f .
Collection (Class Tiscue & ;cx.r:eic. -B
or Ko. in Kg Zn Cu cd Pb Cr Co As Ag ’ Mn Ni orzaticn
length Sample min rin min min min nin min min min min rin min
max max max max max max max max max max rax rax
i MEAN MELN MEAN MEAN MEAN MERN MEAN MEAN - MEAN MEAN VIR 1IoN
| s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
17a 1971 ' nusc - - - - ——- — —— - c—- T3
0.15 6.2 <0.1 1.0 <0.5 1.8 <0.1 0.23 0.4
0.01 1.4 ——— 0,15 ——— 0.3 —— 0.05 0.15
M2b - musc - -— -— - ——- —— - ——— - %6
0.17 6.3 <0.1 0.8 < 0.2 2.0 <0.1 0.35 <0,2
0,03 === —— 0.14 - — ——- 0.09 -—
pad 1971 liver - - —— - 46
1972 0.22 36.8 <0.7 < 0.1
; 0.04 1.1 - ——
1 D%c 1972 liver —— - ——- #6
‘ 20 34.1 <0.5 <0.1
I2¢c 1971 liver —— ——— ——— —— $é
1972 0.29 38.2 <0.4 0.6
14b 1972 liver - -—-- -— - --- - - 1
‘ ’ 41.9 <0.1 <0.5 < 0.3 <0.5 2.5 <0.3
- 17a 1971 liver - ——— - - -— -— - -—- - ¥e
, 0.30 32.2 10.5 0.1 1.7 <0.5 < 0.1 1.7 < 0.2
0.13 3. —— --= -=- —=- --- el -

. (continued on next page)
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WINDOWPANE FLOUNDER (Scophthalmus

42c results of Base-Line Survey:

Metals i

ish and shellfish

aquosus)

(page 2)

' lictes ard
Source. Date cf Year- Type of Concentration (in ppm, wet weight)} . s::urce“of Tn-
Collection Class Tissue & forcation
’ or No. in Hg 2n Cu cd Pb Cr Co As Ag Mn Ni )
Length Sample nin min min min min min nin nin nin min nin min
max nax max max max max max nax max max max rax
YEAN FEAN MEAN MEAN MELN MEERN VEAN MEAN MEAN YEAN VEAN YZAN
s.4. s.d. s.4. s.d. “s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
M2b 1971 liver -—— ——— -—- --- ===
—— — — -— —— 46
0.13 35.2 <0.1 <0.3 «~0.1
o
)
L4
s . iy e - I T
ot
. .4 -~
i N
, .

‘€L

h
-

&,

o
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TAELE 433 Resulté of Base-Line Survey: Metals in fish and shellfish

WITCH PLOUNDER (Glyptocephalus cynoglossus)

Mebd -
Scurce Date of Year- ‘Type of Concentration (in prm, wet weight) i‘f"f:‘&cf one
Collection Class Ticsue & ;;;azic; -
cr No. in Xg Zn Cu ca ®b As
Length  Seample min min min min min min
max max max max max max
MEAN MERN HEAN MEAN ' MEAN MEAN
s.d, s.d. s.d. s.d. s.d. s.d.
‘ 43
18 April 1971 31-36 musc -—
@ —
0.07
- - " liver - 3
0.16
Y . ——- 43
J2 October 42-50 musc ——
S =751 cm 0.10
. . " liver - *3
0.13

‘v

.



44a Fasults of Base~Line Survey:

retals .‘ish and shellfish

; YELLOWTAIL FLOUNDER (Limanda ferruginea)
i € Date cf Year= , P A i ) Noses and
‘ Seurce ate cf ear Type of Concentration (in ppm, wet weight) . Emem £
| Collection Class Tissue & ;°~~fe_° In-
! , cr No. in  Hg Zn Cu cd rb cr Co Ag i ¥n Se Rb orzaticn
|- Length Sample nin nin rnin. min min min nin min nin min =in . rin
. rax max rax nex% rax max max max max rax rax mex
VERN . YZAN MEAN YEAN " MEAN MERN MEAN MERN MEAN VAN MNEZAN YEAN
s.d. s.d, s.d. s.d. s.4d. s.d. s.d. s.d. s.d. s.d. ‘s.d. s.d.
0.021 2.86 0.820 0.020 0.310 0.100 0.000 0.080 0.060.
J1 8 0.120 6.43 1.690 0.070 0.630 0.330 0.040 0.410 - 0.270 #1
0.066 4.459 1.111 0.053 0.400 0.201 0.028 0.218 0.192
0,043 1.439 0.277 0,022 0.109 0.083 0.013 0.094 0.063
. . 0,000 3.05 0.135 0.000 . 0.000 0.000 0,000 0.055 0.110
J3 -11 0.105 6.28 0.390 0.150 1.060 0.240 0.040 0.610 0.250 B )
0.036 4.57 0,242 0.052 0.351 0.078 0.013 0.244 0.169 . 1
0,028 1.10 0.072 0.040 0.271 0.072 0,015 0.142 0.041
124 March 28-32 musc ——— #3
1971. [ 0.24
‘ . - . liver .- 13
0.17
. 124 September  33-38  musc - #
: 1971 cm —— -
0.10 Ph
: . " " liver — #3
0.25 .
- 14D April 1971 musc -——- —— -—— —— - —— 1"
- ‘ 6-10 9.0 i * * 0.70 *
‘ . *Below detection limitg (Continued on next page)
; e
Y . . e e e e e -
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TABLE 44a Results of Base-Line Survey:

YELLOWTAIL FLOUNDER

.

Metals in f£ish and shellfish

(Limanda ferruginea)

(page 2)

Source Date of Year~ Type of °  Concentration (in ppm, wet weight) . :gﬁ:ieagg In-
Collection Class  Tissue & formation
or No. in Hg Zn cu o 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 MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
I2¢c September g musc - — ——- —— —— ——— 44
19711 - 6~10 4,2 * * . 0.50 0.5

* Below detection limits

‘9L



" waziz 44b° Results of Base-Line Survey: lMetals ix’ish and shellfish

YELLOWTAIL FLOUNDER

(Limanda ferruginea)

§ource Cate of Year-  Type of  Concentration (in ppm, wet weight) . Ko:.es a’: ,
Collection Class  Tissue & 5°""ei° In=
cr No. in Hg Zn Cu cd Pb Cr Co As Ag Wi e "t’on::at on
Length Sarple min min min nin min min min min min min min min
max max rax max nax max max max max nax max rax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
s.d. s.d. s.d. s.d. , s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.
I2¢ . April Il em nusc ——— — -—
: 1971 10 - - - s
. <0.1 <~0.3 <0.1 :
¢ - - -
; -——— — - ——
= - - " Uver - _— - -— .o
! 10 0.10 0.25 <0.2 0.2
} ‘ . November ' 30 em musc ——— ——— —-—— — ——— —— -— —— ——— 7
P ) 1971 10 0.10 4.2 0.8 <0.,1 <« 0.4 <0.2 0.1 0.2 0.3
' - “ " liver - - - — — — — 'Y
-10 5.3 0.5 1.2 < 0.2 <0.1 0.4 1.4
- January 34 em musc ——— —— —— —— —— — —— L
1972 lp 0.13 < 0.1 <0,3 <0.2 < 0.1 0.2 0.1
" " " liver — - -— -— ——- -— - L YN
, 10 0.17 0.3 1.2 < 0.2 < 0.1 0.3 1.6 L
o : —— = —— =
! o . March .musc ——— -e- -— -— - -—- -— #7
| oo 1972 10 0.12 1.2 <0.1 0.8 <0.35 0.4 0.6
# .

(continued on next page)
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"'IABLE 44b Results of Base-Line survey: Metals in fish and shellfish

YELLOWTAIL FLOUNDER (Limanda ferruginea)

(page 2)

' Notes ard
Source Date of Year- Type of Concentration (in prm, wet weight) +  scurce of In~
Collection Class Tissuve & forration
or No. in Hg Zn Cu ca Pb Cr Co As Ag Ni Mn -
Length Sample min nin min min min min min min min min min min
- . max max max max max max max nax max max rax - orax
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN VEAN MERN MEAN
s.d. s.d. s.d. s.d, s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d.,
I2¢ March ‘ liver - -——— -— —— ——— - — -—- -—— ¥7
1972 - 10 0.10 2.2 0.15 0.4 0.1 0.09 0.2 1.0
" " I3 em musc ——- == - -—— -— —— ——- - #7
: : 10 0.10 0.3 0.05 <0.3 <0,2 < 0,1 0.3 0.3 '
o - ’ b liver - - - - - - - - ﬂ7
10 0.11 1.8 0,09 0.2 0.1 0.06 0.3 1.5

*8L



LE 44c Results of Base-Line Survey:

Metals in’sh and shellfish

YELLOWTAIL FLOUNDER (Limanda ferruginea)

Souxce

Date of
Collection

Year-
Class .
cr

Type of.
Tissue &

No, in

Concentration (in ppm, wet weight)

Notes a=i
Source of In-

Hg

2n

cd

Pb

Cr

Co As

Ni

¥ forration

Length  Sarple nin min min min min min min nin min min min min
. max max nax max max max max max max rax rax rax
VEAN YEAN MEAN MEAN MEAN MEAN MEAN HEAN MEAN MEAN ~ MEAN: MERN
s.d. s.d. s.d. s.d. _s.d.  s.d. s.d. s.d. s.d. s.d.. s.d. s.d,
I12c¢ | March 32 em  nmusc —— —— — c—— - — ——— -— N ¥
1972 10 0.06 0.4 <0.1 0.5 <€0.2 <0.1 0.2 1.8 .
» . o liver —— ——— -— —— ——- —— -— - . 47
10 0.09 2.3 0.14 0.5 < 0.1 <0.1 0.2 1.7 .
. " " musc — — —— —— -—- ——— - — i 7
10 0.12 0.6 <0.1 0.3 0.2 <0.1 0.3 0.3
. - liver ——— - —— - -——- —— — -— 7
10 0.12 0.6 < 0.1 0.3 0.2 < 0,1 0.3 0.3 .
. s 31 cm  musc ——— - -—- - —— -— - ——— 7
10 0.09 0.6 <0,1 < 0.3 0.1 < 0.2 0.2 0.2 R
" - " liver -— —— - — - — ——— — ' %7
10 0.08 2.1 0,2 0.6 £ 0.3 < 0.1 0.6 1.8 : e
12d . 30 en . musc - — -— ——— ——— — - -— #7
.. 10 0.11 0.3 <0.1 <0,2 <0.2 < 0.1 0.2 0.18
- (continued on next page)
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'_ TABLE 44c Results of Base-Line Survey: Metals in fish and shellfish

g

YELLOWTAIL PLOUNDER (Limanda ferruginea) (page 2)
: . Notes and
Source Date of Year- Type of Concentration (in ppm, wet weight) + scurce cf Ine
Collection (Class Tissue & forraticn
or No. in ~ Hg Zn Cu cd . Pb Cr Co As Ag Ni Mn
length  Sample min nin min min min min min min min min min nin
P nax max max max max max may. max max - max max S.ax
i MEAN MEAN MEAN MEAN MEAN MEAN VEAN MEAN MEAN MEAN MEAN VERN
s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d. s.d, s.d. s.d, s.d.
124 March 30 cm Liver — ——— —— —— —— —— ——— 47
' 1972 - 10 " 0.14 4.7 0.4 1.2 «0.6 1.1 2.5

‘o8



TARILE 4Sa Fe'r.;lts cf Base-Line Survey:  Metals ir Eish ard s“|infish

WINTER FLOURDE;

(Pseudogl'euronectes arericanus)

. . tigtes and-
Cate el years Tyre of Cencentration (in ppm, wet welghe) ¢ ecuree cf In-
Cellectlon (Class Tissue & - 0 L forzacicn

er - N3, in 3. 2n Cu cd Pb Cr Co As Ag Ni ¥n ¥o v Tin(sn} Se 3
Length Sazple rin rin min min min rin nin win nin rin rin nir, ={n rin ain =in —
. Tax rax max rex nax rax max max nax rex max rex  max rex zex £Ix
KEAN TiN MEAN . NEMN MEAN FEAN MEAN FEAN MERN - MIAM FERY  MENN MEAN AN MEAR MERD
s.d, 5.3, s.d. s.d, £.4, s.d. 8.4, s.d. s.d. s.d. s.d, s.d. s.d. s.d, s.d, 8.2,
0.02 3,56 0.06 0.C4 0.12 0.C6 2,1 0.0 0.00 0.6 0.00 - 0.000 0.25 . "
£7 10 0.19 7.81 0.44 0.09 0.69 0,25 2.35 0.09 0.38 0.21 0.19 o0.16 0.84
0.€55 5.26 0.236 0.077 0.42 0.15 2.200 0.026 0.17 0.15 0.022 0.031 0.432 "
G.C55 1.42 - 0,106 0.049 0.19 0,07 0,122 0.026 - 0,08 0.06 0.060 _0,C54 0,248
X2 Apzril 22-46 muse oee ‘3
1571 [} 0.67
- - ‘. liver -—— 49
0.08 .
. - . $3
I2a Octocer 23-3% ruse ———
1571 em 0.14
v - 13
. . . liver —ew .
g.18
. Scpfcmhor rusc J—, . — [P 04
1971 6-10 . - ] 0.40 . 0.40 .
. hd liver e cm— o ——— L ——- "'4 X
6-10 42.0 0.4 + 0.1 . 2.8 S.2 .
I2a Decester 2) e ruse e - —— - v . . . ‘ :
1973 : 10 .- ——— . ——— - e —— — 37
. 6.0 0.5 <0,1 0.8 <0.3 <0,1 0.3 0,35 .
. L4 » 1 (v;gv —— -—— - —— L c—w e ——-
20 35 41 <0 <08 0.5 <0.1 <0.3 0.9 “#7
-—— - ——- —— ———- —— -—— -—w L4
7. HA .
" . ® Below datection limits ,
LT, .
St e e s e ) - o v~ A Chiie - M i e e RS

w7

1T

ort
i}

. ".
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nx3-c 45b Results of Base-Line Survey:

WINTER FLOUNDER

(Pseudopleuronectes americanus)

Metals in £ish and shellfish

lictes &nd

Source Date of Year- Type of Concentration {(in ppm, wet weight): +  gcurce cf In-
Collection  Class Tissue & : formatica
B 4 No. in Hg 2n Cu cd Pb’ Cr Co As Ag Ni Mn .
Length  Sample min min min min nin min oin min min nin nin oin
max rax max max max max rax nax rax rex may rax
MEAN VERN MEXN MEAN MEAN VEAN MEAN  MERN MEARN MEAN MEAN YR
s.d. s.d. s.d, s.d. s.d, s.d. . s.d. s.d. s.d. s.d. s.d. s.d.
13a November 4 em musc ——- ——— e ——— - — —— - ' ' %7
- 1973 10 5.5 0.8 <0,.1 <0.8 <0.3 <0.1 «0.3 0,25 ’
. . . liver ) — e e oo — o "
10 34, 9.9 0.28 ° <0.8 0.5 0.18  <0.3 1.8 °
I2c Auqust' 24 om . " liver —— ——- ——— ——— ——- -— ——- .- #?
1973 10 25, 8.0 <0.3 <1l.5 <0.5 <0.3 <1.0 <1.0
- June . 22 em - liver - -— -— -— -— - -—- -—- "
1972 ° 10 21, 6.8 < 0.2 <1.3 0.30 0.6 0.7 .
——— ——— —— ——— ——— ——— -
- May - 30 am liver - -=- -—- - —-—- -—- - --- 47
1972 10 0.17 20, - 2.7 0.16 <1.0 < 0,16 <«0.3 1.0
. June 35 em  liver . -— - —— ee- - -—- ——- Y
1972 10 17. 5.7 <0.23 <1.3 0.27 < 0.5 0.7
" June 32 em