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ABSTRACT

bthe, J. F., C. L. Chou, D. G. Robinson, and R. L. Levaque Charron. 1982. Cadmium contamination of Belledune
Harbour, New Brunswick, Canada - Studies on American lobster (Homarus americanus). Can. Tech. Rep. Fish.
% ¥ p
Aguat. Sci. 1060: iii + 10 p.

Cadmium levels have been measured in lobsters from the area of Belledune Harbour, New Brunswick, to
etermine 1f geographical controls placed on lobster fishing in the area in 1980 were still plicable to
981. Levels of cadmium in hepatopancreas of lobsters captured within the harbour and its immedi

iate ared had
increased somewhat but not enough to warrant any change in countrols for 1981. 1t appears that the levels of
cadmiuvm in the raw claw and tail muscles peaked in 1979 and by 1981 the muscle levels had decreased to
approximately the same level as 1975, the first year that measurements began. In 1981 the cadmium concen-
trations in steam—cooked meat from tail and claws were greater than in the raw meat. The present levels of
cadmioe in e cooked tall and claw meat show rthat with a tolervance level for cadmium of 0.50 mg/g the harbour
could be reopened to commercial fishing as a part of the controlled fisheries already in place just outside
the rhour.

Key words: cadmium, American lobster, tissue levels

RESUME

Uthe, J. F., C. L. Chou, D. G. Robinson, and R. L. Levague Charron. 1982, Cadmium contamination of Belledune
Harbour, New Brunswick Canada - Studies on American lobster (Homarus americanus). Can. Tech. Rep. Fish.
Agquat. Sci. 1060: iii + 10 p.

Les niveaux de cadmium chez les homards du port de Belledune et des environs ont 8té mesurfs pour Stablir
51 les mesures de contvrble prises en 1980 étalent toujours adéquates pour 1981. Les concentrations de cadmium
dans l'hétatopancréas de homards capturgs & 1'intévieur du port et dans les régions immBdiates ont augmentd
quelque peu en 1981, mais de facon insuffisante pour Justifier des modifications aux mesures de contréles
établies en 1980. Les donnBes antérieures remontant jusqu'en 1975, montrent que le cadmium dans la chair crue
de la queuve et des pinces de homards a atteint des concentrations maximales en 1979 pour ensuite diminuer
Jusqu’en 1981 & des niveaux comparables & ceux de 1975. Les concentrations de cadmium &tablis en 1981, sont
plus BlevEes dans la chair, cuite 3 la vapeur, de la queue et des pinces que dans la chair crue. Les niveaux
de cadmium détermings en 1981 dans la chair cuite de homards, démontrent qu'en admettant un niveau de
tolérance de 0.5 ug Cd/g, le port pourrait Btre réouvert % la péche commerciale et intégrd & la zone de
contrfle bordant le port et &tablie en 1980.
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INTRODUCTION

In mid-Apvil 1980, information was received by
the Department of Fishevies and Oceans from
Brunswick Mining and Smelting Corporation Limited
(Smelting Division) at Belledune, New Brunswick,
which showed that Amevican lobsters {Homarus
‘ canus) taken from Belledune Harbour in 1979 had

d levels of cadmiom {Cd) in their tissues,
tally the hepatopancreas {tomally, digestive
i d4). Investigations carried out by the
bBepartment of Fisheries and Oceans resulted in
Belledune Harbeur being closed to commercial fishing
of lobsters in 1980. In addition, lobsters fished
in a zone from west of the harbour downstream
southeast to Pointe Verte (L4E}, a total distance of

»

approximately 6 mi (Fig. 1), were processed under
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Fig. l. Lobster sampling locations in and around
Beliedune Harbour, New Brunswick.

strict inspection conditions to yield only a canned
meat product {claws and tail). The bodies con~
taining the hepatopancreas were disposed of in a
tandfill following liming. VFishing was carried out
in the harbour duvring 1980 to wminimize movement of
contaminated lobsters out of the harbour. These
animals were used either for scientific investiga-—
tions or destroyed. Investigations of the situation
carried out in 1980 have been reported previously
(Uthe and Zitko 1980).

In April 1981, the Department of Fisheries and
Oceans re—examined the levels of Cd in hepato-
pancreas from lobsters in the area to re—establish
the validity of the boundaries of the closed and
controlled fishery zones set in 1980. Also, since
preliminary results in 1980 indicated that Cd levels
in muscle tissues were lower in 1980 than those
reported in the company's 1979 report {Levaque
Charron 1981), a survey of poocled tail and claw
cooked meats f[rom various sample areas was carried
cut. This report will document the results of these
1981 studies.

MATERTALS AND METHODS

1. |Lobsters were captured
compercial fishermen using r

hoopl. Fishing began to be successful on April 8
pragumably due to warming water temperalures
encouraging lobster movement, and ended on April 24,
Addicional sampling of the Harbour West site was
carried out in June and August 1981. Upon capture,
lobsters (individually bagged in polyethylene)} were
transported to Halifax, Nova Scotia, where they were
held at least overnight in running sea water to
remove surface-adhering pavticles and allow
depuration of gut contents. Following weight, sex,
and length determinations, the intact hepstopancreas
was removed, welghed, and homogenized in polyethy-
lena bags by hand kneading prior to analysis. Claws
and tails were vemoved by dislocation, weighed, and
immediately cooked by steaming for 10 min over
glass—distilled water in an all-glass system. The
meat was removed by hand picking with stainless
steel shears and blended with a Polyvtron homogenizer
along with an equivalent weight of glass—distilled
water. Analysis of Cd was as described by Uthe et
al. (19803, All tissues were stored frozen between
necropsy and analysis.

Between June 13-25 and July 9-10, 1980, a total
of 2570 lobsters {1220 from Harbour West, the rest
from the Harbour East and Chapel Point areas) were
trapped within the harbour, tagged, and released.
Tag returns during the commercial fishing season In
1981 were used to estimate movement of lobsters ocut
of the harbour. Recaptured animals which had
originally been captured and tagged in Harbour West
were analyzed for Cd in the hepatopancreas.

ALl Cd values are reported in pg Cd/g tissue
wet weight. Due to the positively skewed distrib—
utions in the Cd levels in the animals from the
various sample sites, all mean values are reported
as geometric means (ig's).

RESULTS AND DISCUSSION

GEOGRAPHICAL SURVEY OF Cd LEVELS IN HEPATOPANCREAS
GLANDS (APRIL 1981}

in

Geometric means (ﬁg*s) of the Cd levels
hepatopancreas from lobsters from the various
capture sites are shown in Table I. The corres-
ponding values from the 1980 survey are alsc shown.
Analysis of covariance was carried out on the data
to judge the significance between the 2 yr without
an interfering weight bias. In general, a similar
geographical distribution of mean Cd levels was
found in 198! as in 1980 except that higher levels
of Cd were present in the Heron Island, Harbour
West, LOBE, LIE, L4E, and LAE sanples. These
results were not surprising since the discharge of
Cd effluent into the harbour was essentially stopped
only in the fall of 1980 after the major growth
period of the lobster. Thus, these results may
reflect continued accumulation of Cd as well as a
certain amount of internal distribution of Cd within
the animal. The absolute magnitude of the 1981
increases was not judged great enocugh to recommend
any change in control lines.




The freguency 4 ibutions of
iueg from each sample site
few points are noleworthy
ributions. Firs
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hepatopancreatic €d values in excess of 200

beyond the harbour. Suct
represented 347 of the harbour animals sampled in

nelg,

rarely appear Such animals

1981 and 357% in 1980, vet only one animal (LOBE
site} with greater than 200 pg Cdfg hepatopancreas

(aerual value 209 pg Cd/g) was found ocutside the
harbour in 1981 and one in 1980 (399 ug Cd/g) which
had been captured just off the mouth of the harbour
{the et al. L9847, rontaminated animals
(8/46; 17%) with greater than 500 pg Cd/g hepato~
y&akrca% weyre present in the Harbour West sample in
1981 and none in the Harbour Bast sample, an

ext r&meiv unlikely event 1f all animals moved arcund
rhe harbour randomly and equivalently.
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& AND RECAPTURE STUDIES

A tot ] were captured at the
bour West site and July 1980, tagged, and
released. Sixty-n £ ese were removed in 1980
by bsequent fishi wit the harbour itself,
ng 1151 anged lﬂh%zer for 1981 recapture. An

1419 lobste
at other sltes
for a total of 2570 re
During the 1981 commercial t

(May I-June 30) 528 (20.5%7 of the 1980 release)
lobsters were recaptured outside the harbour, a
recapture rate similar to that found in earlier
tagging-recapture studies (Levaque Charron and

jarbe 1981%.  Of these, 230 had been originally
prured For tagging in Harbour West. This number
total member of animals vecaptured.
e asumber of lobsters originally captured for
tagping within the harbour, originally
aptured and tagged in Harbour West In 1980.

5
ere captured, tagged, and
ithin Belledune Harbour in
eased animals in 1980.
ter fishing season

il 54 of the

44, 87 had
been

O

entapges of recaptured Harbour West animals compared

th the original tagged animal percentage suggests
that the harbour is a single compartment as far as
lobstey movement is concerned. The area of
recapture cutside Belledune Harbour can be con—
veniently divided into three compartments, the
controliled fishery zone, the area west of the
control zone, and the area east of the control zone,
the latter two zones being further from the harbour
mouth than the controlled fishing zone. The
recapture ratios of lobsters originally tagged in
Harbour West to the total recaptures did not vary
significantly from site to site, again suggesting
that the original capture site had no influence upon
movement patterns {(Table 3). More than half (65.7%)
of the recaptured lobsters were caught between May 4
and 31, reflecting normal catch/effort statistics
for the area.

4 total of 114 recaptured lobsters were
analyzed for Cd in the hepatopancreas. All of these
animals had originally been captured for tagging in
Harbour West between June 13 and 25, 1980. The
distribution of Cd levels in hepazopancreas is shown
in Table 4 along with the geometric means and
ranges. No significant differences were noted in
the means from the three recapture areas, suggesting
that migration distances are not affected by hepato-
pancreatic Cd levels, There was no relationship
found between Cd level and the distance of recapture
from the harbour.

Few of the tagged lobsters recapitured o
the harbour had hepatopancreatic Cd levels greater
4

Table 4). This
again shows that hi contaminated ani 5 do not
wander ocutside the rbour at anything approaching

the wsual rate since analysis of a ber of
lobsters captured in Harbour West during the 1980
tagging program identified 10 of 30 lobsters as
having hepatopancreatic Cd vels greater than 200
pglg (33.3%) (Table 6). 1 further evidence for
the limited movement of highly contaminated
2

than 200 pg/z

{only 3 out of 114;

N
b

igh lobsters
out of the harbour comes from a study of the hepato-
pancreatic £d levels in tagged lobsters recaptured
within Belledune Harbour in Harbour West in June

1981, Eleven lobs
had hepatopancreat
and the geometric
mean iz more tfhan
tagged lobsters re
harbour in the con
{Table 47%.

i
sters were recaptured; 2 of these
ic Cd wvalues in excess of 200 ug/g
mean Cd level was 112 ngf/g. This
three times the mean Cd level of
tured immediately outside the
rolled fishing zone {(34.0 up/g)

We have investigated Cd levels in hepato—
pancreas from lobsters captured in Harbour West at
various times during the spring and summer of 1980
and 1981. The results e shown in Table 5 and
frequency distribution in Table 6. Geometric means
for animals captured in June or August were much
lower than the mean for the ! ple. However,
the mean welght of the lobsters captured in A igust
1981 was lower than the mean weight of the ril and
June 1981 animals. In both years signi?i‘ﬂnz
numbers of animals with greater than 200 pg Cd/g
hepatopancreas were captured in each sampling
pericd. Statistical analysis of the data is
complicated by the changing total welght distri-
butions of the animals captured at the varicus times
and the lack of total welght values for the 1980
animals. The decreasing frequency of highly con~
taminated lobsters from April to Avgust is probably
caused by the increasing proportion of smaller
lobgters in the samples. Analysis of covariance of
the 1981 data (animals with 100 ug Cd/g hepato~
pancreas) did wot identify significant changes in
the mean Cd levels over time (F = 0.995). A notable
increase in the frequency lobsters with less than
100 pg Cd/g hepatopancreas was found during fishing
in June and August. We believe that this ig due to
migration of less contaminated lobsters into the
harbour from outside, since many of these animals
had levels of Cd in their hepatopancéreas less than
the lowest level observed in the April cateh (40

agfeg). In June, of 17 lobsters with less than 100
ug Cd/g from a total catch of 33 lobsters, 10 had

less than 40 pg Cd/g, while in the August catch of
51 lobsters, 9 of 25 with less than 100 ug Cd/g had
less than 40 pg Cd/g. Migration of lobsters into
the harbour early in the warm-water season could
confuse tagging/recapture studies in which lobsters
were captured later in the year and then released.
During 1980 the harbour was intensively fished and
22,701 lobsters destroyed. The harbour was not
fished during 1981 and it is not known if this will
affect thé movement of animals in and ocut of the
harbour.
LEVELS OF Cd IN LOBSTER TAIL AND CLAW MFAT
Determination of claw and tail muscle levels of
Cd has shown that levels are markedly lower than
that of the hepatopancreas from the same animal.
Tail Cd levels were lower than claw (d levels (Uthe
and Zitko 1980; Ray et al. 1981). Claw €d vels
were quite variable, presumably due to claw individ-
uality (the lobster having a pincer and a crusher




o lose and regrow a
igsection and
tail or claw;

claw} and the lobster!
Time did not permit
homogenization of flesh of

s ability ¢
claw. the di

eacn

rather, a cube of frozen muscle was dissected from
the center of either the tail or ¢ large portion
of the claw {Table 7). This procedure gave

approximately the same Cd value as homogenization of

i

the tail muscle but was low by about & factor of two
for the claw muscle. This is not surprising since

nized claw is composed of two major
tigsues {muscle and parenchymal. Ray et al. (1981}
found that claw (non-muscle or parenchvma) tissue
had Cd levels three to twenty times higher than

g muscle tissue, and this is the likely
differences we have found betwesn
the and the cube dissection
noted:  As was the

the homoge

yond
for the

Taason
homogenization of
. One point should bhe

claw

technigu

case with the hepatopancreatic Cd levels and for the
same reasons mentioned earlier, log transformatio

to statistical
wan skewed to the
tail or claw and
described by a power
For ewxample,
€4 in the
ig given
deter~

of the data was necessary prior
analvsis since the distribution
right. The relationship between
bepatopanereas Cd level is best
exponant less than one.
in Harbour West, the relationship between
(y} and Cd in the hepatopancreas {(x)
0.00046x7+98% ith a coefficient of
&

curve with an

mination of 0.48. Detailed investigations into the
relationship between cooked claw and tail meat Cd
levels and raw hepatopancreatic Cd levels are

discussed below.

The raw muscle (Cd levels reported in this paper
and those reported in Uthe and Zitko (1980) are
substantislly lower than the levels reported for
raw, pooled tail and claw muscle by Levaque Charron
{1981) for animals taken from the harbour in 1979.
It is of interest to compare levels of Cd in muscle
preparations over the past 7 yr, utilizing the data
from Levaque Charvon (1981}, This has been done in
Table 8. Levels of Cd in muscle from 1980 and 1981
were calculated by summing the tail and claw muscle
Cd values and dividing the answer by 3. Weight
of muscle showed that the yield of muscle
two claws is approximately egual to that of

Table 8 shows that both the mean of Cd in
the muscle and the range of Cd values peaked in 1979
and have decreased since then te the 1975 level of
approximately 0.40 Pg Cdfg.

vields
rom the
he tail.

py

Although the data shown in Table 8 were
generated by a number of laboratories, there is
little of the differences among the years that can
be ascribed to analytically induced factors since an
intercomparison study {(Table 9) between the
laboratory located at Brunswick Smelting Division,
Belledune, and the Fisheries and Envirommental
Sciences thoratsry, Halifax, showed these
differences to be much less than those among the
years. The Brunswick Smelter laboratory has also
beern shown through intercomparison studies to give
comparable results to other laboratories supplying
data on Cd levels in Belledune lobster {Levaque
Charron 1981). Thus, we have no reason to doubt
that a significant decrease in the concentration of
Cd in lobster claw and tail muscle has occurred
between 1979 and 1981. This decrease in levels has
happened in spite of increases in hepatopancreatic
levels of Cd from 1979 through 1981 and suggests
that the lobster is succesgsfully equilibrating with
whatever event happened in the seventies to yield
such high wmuscle levels in 1979. Such a "one-shot”
event could be expected to "flood” all lobster
tissues initially. Later, as metabolic processes
cccur, a redistribution of Cd from tissues such as

from muscle take place in

o
1

a manner simi
Cd from the
Klaagsen 197

cooked claw and ta
ment, whole live Ejbss
steam~cooked and th
separately. Analysis
showed very h}gh levels
claw, 3.5-6.7 pg Cd/g in tail), not

since it had been shown previcusiy t%ar Cf migrateﬁ

during cooking, presumably from the hepatopancreas
mainly. 1In all subsequent experiments, tall and

claw were steam~cooked after removal from the body.
In a repeat study of Harbour West animals, ranges of
of 0.318-1.23 and ¢ ~4.6 pg Cd/g, respectively,
were found. This vg, in the abgsence of the
hepatopancreas, confirmed the migration of hepato-
pancreatic Cd into these tissuss during

cooking of

the whole animal. Tt should be noted that these
latter values are also higher than the fresh-frozen

meat levels discussed shove. While shrinkage of
the meat during cooking could raise Cd levels
somewhat, the magnitude of the cbserved difference
suggests migration of Cd into the meat from ancther
source, possibly the shell or underlying parvenchyma
tigsue, since Ray et al. (1981} have shown that
parenchyma tissue has a higher level of ¢4 than the
musclel

Mean levels and ranges of (d in pooled cooked
tail and claw meat from each sample area are shown
in Table 10 along with the mean levels and ranges of
uncocked hepatopancreatic Cd levels from the sawme
animals. All mean levels were below 1.0 pg Cd/g
cooked meat, the highest being 0.89 pg Cd/g for
Harbour West animals, decreasing to 0.10-0.20 pg
Cd/g for the more distant sites of LIW, Pointe
Verte, and L6E, and to 0.04 pg Cd/g fav Heron
Island, N.B, and Beach Point, P.E.I.

formation on cooked meat Cd levels
and the correspon éi g levels of Cd in the uwncooked
hepatopancreas, we have investigated the relation-
ship between the Cd levels in these two preparations
for lobsters from each site sampled. These
relationships are shown in Table 11. Seven of the
11 sample sites showed coefficients of determination
greater than 0.50. The extremely tight relationship
obsgerved in the Harbour West data (v = (.93}
can be used to estimate from the level of (d present
in the hepatopancreas the level of Cd that doul‘ be
expected in the cooked meat from the tails and
claws. An animal with the average level of 210 ug
Cd/g would be expected to contain a level of !.30 pg
Cd/g in the cooked meat in April and 0.82 pg Cd/g in
June although, in the latter case, it must be borne
in mind that we are likely dealing with a mixture of
two populations of lobsters, i.e. animals resident
in Belledune Harbour and animals moving into the
harbour.

Using the in

We have alsc determined the ratios of the ¢d
concentration in the wncooked hepatopancreas to that
of the cooked meat (Table 10). The mean ratios for
each sample area were ranked by the Duncan multiple
range test to see if the ratio calculated for highly
contaminated animals, such as the Harbour West

sample taken in April, was significantly different
from the con tral or c}ean@r area ratios (Table 12}.
Two subsets were identified by this procedure, each
subset consisting of those areas which do not differ
significantly from each other (p = 0.05). There was




no segregation of the ratios for the highly contami-
wated animals; in fact, the ratios calculated for

he Heron Island and Beach Point samples, respec—
ively, were the minimum and maximum ratics found.
ced meat mean Cd level for Heron Island

Cd/gy was not significantly different from
Beach F@imt (O,GEE ug Cd/gy, although the
pancreas for Heron Island

> Cd/g) was significantly lower than that for
int (11.8 ng Cd/g) This suggests that the
hepatopancreas may have a cervtailn capacity to absorb
at a low level, but
much more regearc needed to define the
relationships w%‘“h exist among tissue levels and
environmental exposure to Cd.

Cedoand maintaln the

,Ca’t ﬁg obt; 1 accurate lobstey

a cﬁntroileé fisierv ZONES .
arbour containg above

for the area. We

area of the harbour
cdﬂtaim? aboul Fbe same number of lobsters as the
controlled fishing zone and therefore an overall
meat Cd value for the two aress can be estimated
from the April Harbour West and Harbour East

average of (0.89+0.353/2 and the controlled zone
{LOBE and LIEY average of ((.19+0.21)/2. The
resulting estimate is 0.4l ug Cd/g cooked meat. A
estimate would be expected during the
commercial fisheries (May l~June 30} as the average
levels in cooked tail and claw meat pools of Harbour
West animals drop substantially between April and
June {(0.89 down to 0.39 upg Cd/g}. This estimated
(0.41 pg Cdfg) level is similar to Cd levels present
in beef kidney (0.60 pg ©d/g) and pork kidney (0.26
pg Cd/g) {(Sandi 1979).

It is estimated that the dally dietary level of
Cd for the Canadian population ranges between 50 and
90 pg (Sandi 19793. The product from the controllied
fishery zone s a frozen meat pack containing
approximately 200 g of drained meat (8 oz toral
package contents). If a tolerance of 0.50 upg Cd/g
was applicable to the current packaging and the
harbour was reopened to commercial fishing and
combined with the current contrclled fishery zone
product, the average amount of Cd in a package would
be about 80 pg (0.4} x 200), an amount equivalent to
one dav's average intake of Cd.
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Table 1. Cd levels (ug Cd/g wer weight) in lobster hepatopancreas, Belledune, New Brunswick,
April P980 and 1981,

1980 1981

o - & D = I - —

Site L N X (total wt) kg N ¥ {total wt) Fags
Heron Island 3.85 30 349453 4.83 27 387+102 L.76 pe .05
Liw 1.9 29 392+198 20.0 28 3354227 3.07 ps.05
Harbour West 176 29 5174239 210 46 4334206 7.91 pg.05
Harbour East 62.3 27 3904225 68.5 44 é?éEEQZ .24 pw.05
LOBE 2.4 29 6164229 65.7 27 4454207 1056 pg.DS
LIE 28.1 31 293ﬁ§24 40.6 34 289468 6.73 pe.05
L4E (Pte. Verte) 28.0 26 319+156 42.7 48 3164135 10.1 peg.05
L6E 17.3 19 278+98 25.5 31 3054129 4.4% pe.05
Limestone Pt. -d - - 13.6 26 3524118 -
Petit Rocher 1.6 31 272441 197 4l 504+153 0.29 p3.05
Beach Point, P.E.I. 1.1 12 5174185

8geometric mean.
Yjumber of animals.
CArithmetic mean (gJ).
dyo 1980 sample.

Table 2. Frequency distributions of Cd levels (ug/g wet weight) in hepato-
pancreas of American lobster captured in April 1981 (1980 values in
brackets) from the arez of Belledune Harbour, N.B.

Cd distribution

Site 0-100 [060-200  200-300  300~400 400-560  500-600 3600
Heron Island 27¢30) 00y 000> [s141) 0{0) (03 G(0)
LW 27(30) 1) 6(0) 06 00} 6Loy 0003
LOBE 20029} 2(1) 10} 0{0) [$14tD)] a(0) 0(0)
Harbour West T(AY 13(9) 13¢12) S(4) a(0) 5(0) 30}
Harbour East 26(19) 13(5) 1(4) 4(0) 0(0) 00y 0(0)
LIE 320303 2(1) 0(0) 0{0) 003 0(0y 00y
L4FE (Pt. Vertey 24(25) 6(0) 00> 040y 0L0) 0(0) 0(0)
L6E 3{({72 00y G403 G(0) 0(0) a(0) 141D
Limestone Pt. 26~ G - 0 - g - & - 6 - 4 -
Perit Rocher A1(31) 00 )] 000 10D ooy o)

aNo sample in 1980,

Table 3. Recapture numbers of tagged lobster from the 1981 commercial
fishing season in the area outside of Belledune Harbour, N.B.

Number of animals recaptured (X of total in brackets)
Animals which
were originally captured and

Recapture location® All animals tagged in Harbour West in 1980
West of control zone 72(14) 38(17)
Within control zone 287(54} 118(51}
East of control zone 169(32) 74323

813 tags were returned without recapture site identification.




Table 4. Cd levels and ranges {pg/g wet weight} in hepatopancreas from
tagged lobsters recaptured during the commercial fishing season in the area
of Belledune Harbour, N.B.

Cd distribution

Recapture location® % Range 6-100 166-200 700~350 8
West of control zome  39.5° 6.8-259 17 3 2 22
Within control zone 346.0% 5.3-18Y 58 5 0 63
East of control zone 29,1%  6.4-238 28 0 1 24

103 8 114

3No difference statistically.

Table 5. Cd levels {pg/g wet weight) in hepatopancreas from Icobsters
captured at the Harbour West gite during different months in 1981 (1680
values in brackets).

Capture period % &l i(totél wtd

April 211 (176} 46{2G3 453 + 206 (n.a.)®
June 89.5(81.5) 33(31) 430 + 194 (n.a.)
August 99.5(48.7} 510307 281 + 106 (n.a.}

4Not available.

Table 6. Frequency distribution of Cd levels (ug/g wet weight) in
hepatopancreas from lobsters captured at the Harbour West site during
different months in 1981 (1980 values in brackets).

Capture Cd distribution

date <100 100200 200-300  300-400  400-500  500-600 2600
April 7(4) 13(9) 13¢123 5(4) 0(&) 5(1) 30D
June 17(1%) 8(5) 2(5} 3(3) o(1) 201y oY)

August 25(237 15(7) 6(0) 1{0) {0} Hoy ooy




Table 7.

cd levels {pug/g wet weight) in hepatopancreas and muscle tissue
{cube technique) of American lobster from Belledune Harbour, W.B., April
1981 (N=12+12).

Animal no. Tail Pincer Crusher  Meat® Hepatopancreas
HW-1 0.66. 0.78 0.48 0. 64 590
HE-3 0.02 G.19 0.14 0.12 &0
Hi~4 0.14 - .52 0.33 386
HW-53 0.09 0.34 3.08 G6.17 300
HW-5 G.05 0.28 .48 .27 520
HW-7 0.26 0.54 0.54 0. 44 620
Hi~8 0.12 0.67 0.43 0.40 570
HW—-10 0.12 0. 14 0.27 .18 180
HW~13 0.20 - 0.52 0.41 350
HU-14 0.14 - 0.35 0.28 230
HW=~15 0.08 - 0.22 0.17 220
HW~17 0.08 - g.22 G.17 280
g 6.12 0.36 8.3 0.3040.15P 316
HE-1 0.02 0.02 0.026 .02 14
HE-2 0.03 4.07 0.203 0.10 58
HE-3 0,05 G.04 0.132° .08 66
HE~4 0.08 0.33 0.200 0.290 78
HE-5 .18 1.03 0.245 0.56 164
HE-6 6.03 - 0.0%4 0.07 54
HE-7 0.05 - 0.102 0.09 124
HE-8 0.02 0.03 0.032 0.03 12
HE-9 0.17 - 0.426 0.34 192
HE-10 .09 - 0.156 0.13 88
HE-11 0.25 0.13 - 0.17 328
HE~12 0.03 0.103 0.08 . 83
)} 43 .06 0.10 0.120 0. 1540, 147 74

aMeat values are estimated by sum of Cd levels in (tail + pincer +
crusher)/3 or {(tail + 2{claw)}/3 as required.

PMean meat values are arithmetic mean values for comparison with Noranda
mean meat values.




Table 8. Cd levels {pg/g wet weight) in muscle® and hepatopancreas of
American lobster from Belledune Harbour (Harbour West + Harbour East}, WN.B.

Teayr H )4 Range Range hepatopancreas
1975b 8 0.4 0. 18-0.86 -

19760 5 0.6 0.22~1.11 -

19770 30 0. 46 0.10~3.6 -

19780 10 1.49 0.26~4.08 -

1979% 28 2.7 0.40~11.0 5-342

1980¢ 12 - 0.20-1.85€ 13.7-336

1951¢ 24 0.224 0.03~0. 64 13.7-652

#Fresh frozen, not cooked before analysis, claw + tail meat pooled.

bprunswick Mining and Smelting, Smélting Division data (Levaque Charron
1981}): captured in July.

¥ & 0 Harbour West + Harbour East; captured in April.
4y & 0 cube technique (see Table 7, footnote aj.

€gampling stratified over hepatopancreas Cd content from Harbour West.

Table 9. Comparative results for Cd in lobster tissues {pg Cd/g wet weight)
between Brunswick Smelting, Belledune, N.B. and Fisheries and Environmental
Sciences, Dept. of Fisheries and Oceans, Halifax, N.S. laboratories.

Sample Brunswick Smelting Halifax

Hepatopancreas

1 367 384
2 87.6 119
3 202 2409
4 367 394
5 193 216
6 228 239
Cooked meat
i 0.68 0.78
2 0.98 1.07
3 0.21 0.34
4 2.03 1.69
5 1.07 0.96
6 G. 64 0.75
7 1.03 .95
8 0.25 0.37
9 G.12 0.16
10 G.15 ) 0.24
il 1.67 1.37




Table 10. Mean Cd levels in cooked meat {rall + claws) and uncocked hepatopancreas of
American lobster captured in 1981 from the area of Belledune Harbour, N.B. and Beach Point,
P.E.I. (tail and claws removed and steamed 10 min).

Ratio
Meat? Hepatopancreas hepatopancress

Site Mean Range N Mean Range meat

Heron Tsland 0.04 0.028-0.09 5.8 bo 36~ 12,0 153 + 72
LiW g.12 0.028~1.82 10 29.6 8.30-135.0 342 + 260
Harbour West (April) 0. 89 0.16 ~3.06 & 218.0 62.70-572.0 182 + 82
Harbour West (June) G.39 0.036-2,17 15 128.0 16.30~-583.0 399 + 306
Harbour West {(Aug.) 6.35 0.106-2.03 il 118.0 35.10-500.0 239 + 91
Harbour East 0.35 0.068~-1.28 11 67.9 17.00-355.0 266 + 108
LOBE 0.28 0.045-1,24 18 73.6 13.50~308.0 247 + 106
LIE 0.21 0.047-0.68 16 34.3 8.15~130.0 185 + 97
LA4E 0.1% 0.050-0.43 10 54.6 7.67-127.0 341 + 214
L5E g.11 0.046-0.28 10 30.7 12.20- 50.9 302 + 108
Beach Point, P.E.I. 0.03 0,018-0.09 10 1.8 .32~ 49.9 422 + 235

dGeometric means.

Table 1l. Regression relationships between Cd concentrations in uncooked
hepatopancreas and cooked meat; [Cdlmeat = a + b[Cd] hepatopancreas.

Constants
Sample site N a b 2
Heron Island 9 no significant relationship
Liw 10 ~0.15 0.0118 .60
LOBE ig 0,07 G.0030 0.97
Harbour West (Apr.) 9 6,22 0.0051 0,93
Harbour West (June} 15 ~0.008 0. 004 0.88
Harbour West {Aug.) 11 0.27 G.0033 0.49
Harbour East 11 0.82 0.082 0.82
L1E i1 0,09 0.0037 .63
L4F LG no significant relationship
L6E 10 ~0.004 0.0038 G.50

Beach Point, P.E.I. [0 0.012 0.0010 0,81




