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: I the ,  .I,  F,, C. 1,- Cho~i, D. C. Robinson, and R. L, 1,evaque Gharron, 1982. Cadmirrw ccnt;lminstion of 3e:Iedur:e 
Zarbour, New FJrii?~sliiick~ Canada - Scudies on Amerlcar? lobster iFTamaris americxnusj. <:an, 'Tech.. Rep, Fish, -- -- - 
tlqr~nt. Scl, ICihO: i i i  i- I0 p. 

Gacinil~m levels have heen measured fn lobsters from the area of Belledune Hsrbour, New Brunswick, to 
de:ermlne ii geographical controls placed an lobster fishir~g i n  the area in 1950 were still anpllcabie to 
i 9 h l .  1.evels of c::dmii~n in hepatopancreas of lobsters captured withiri che harbour and its immediate area 
iwr-cased sonewi-iat bur  not enough to warrant any change in controls for 1981, itappears that the l e v e l s  of 
c;idrniiim i n  tile raw claw and tail miiscles peaked in 1979 and by 1981 [:he rauscle levels had decreased to 
iip:iroxirnnt f l y  the same level as 1975 ,  tlte firsr yeau thatmeasuremen~s began. In 198 1 tile cadmisrm cnocPrl- 
:riTii>i;i;  i n  sit,arn-cooked msat from tail and claws were greater than in ttie raw m e a t ,  The present ievcls of 
c.i(imit:in i ~ l  i?:r cooked t a i  L and claw mcnt  show that w i t t i  a tolerance level for cadniium o f  0,50 p g i g  t'i~. harirour 
r v < ? i t ! ! i  h e  reopened to comxercial fisliirrg as a part o"Tilie controlled dishertes ziireiiiiiy ;:I place jiis t :oat.;$ de 
f ! l t ,  h<ll-bol!r- 

%ii ~ d 2 :  c,)drniaa~~ .!~mericai~ lobster, tissue levels 

IJrhe, J .  F . ,  C, L* Chou, D, G .  Xobinson, and R, is Levaque Charron* 1982, Cadmium contamination of Beliedune 
iixrheur, New Rrunswick Canada - Studies on American lobster (Comarus _americanus). Can. Tecii, Rpp. Fish, 
Aqtiac. Sci. 1060: f i i  i : O  p. 

Les ntveatix d e  cadniiim cktez Les homards drr port de Belledune e t  des environs on: EtE mesurgs poilr 6txbLir 
si ics mesures de contrale prises en 1980 Ptaient toujorrrs ad6quates pour 1481, Les cor:centratioris de cadmium 
tians lthEtatopancr6as de "lomars captures 2 1-intgrieur du port et dans Les r6gions imsdiates ont aiigmentP 
qt~4lqt:e per; en 1981, mais de facon insuffisante pour justifier des nodtfications aux mesures de contr6les 
6t;ihiies en 1980. ies donnZes antgrieures rernontant jusqu'en 1975, montrent que le cndnlfum dans ia chair crue 
de la qiieiie et des pi-res de ilomards r; atteint des conc:er:trations iaaximales en 1879 pour ensuire diminiter 
, j~rxqii \c.n 1981 5 des niveaux cornparables 2 ceux de 1975. 1.e~ ccncentration.; de cadnium Ptablis en 1981, sont 
plrir; PlcvPes dans la chair, cuice 2 la vapeur, de la queue et des pinces que dans ia chair criie, i x s  n i v e a u x  
cie catirnitm d6terminiis en 1981 dans La chair cliite de homards, dEmontrent qu%n admettant rm niveau de 
toiGrance d e  0.5 jig C d / g ,  Le port poiirrait Ztre rsouvert 5 La peche coinmerclale et intiigrZ Zi La zone dt* 
i . t j i l t r6 ' r r  hortiar-rt le port et Gtahlie en 1980. 





I n  nid-'pril 1450, informat ion was received by 
t h e  nepartrrient of F i s h e r c e s  and Oceans from 
Brri~iswick Ylni:rg and Smel t ing  Corpora t ion  Limited 
(Smi.ttinj: i ) i v i s ion )  a t  Relledune, New Brunswick, 
w i i i c i l  ~ I~owt 'd  t h i ~ t  Americiirr Lijhsters (Homarus -- 
a Z > e r i c : ~ ~ i o s )  - . - - . -- ~ i t k ~ , : >  fr<;tn f % t , ! l e ~ i : ~ ~ ~ e  IIarbotir i n  1979 had 
. *  i 8.v.rLi.tl li,vc.?s o f  catiiciiin! (Cd) i n  the i r  t i s s i r e s ,  
c.s,)oi. i , i  l 1 y t h e  Ire;>iltol?;inrri*iis < tomal ly ,  d i g e s t i v e  
I I r ~ v e s r i g a t i o i r s  car r iec i  out by the  
liclxirlncnr of' F i s t t e r i t s  and Qceans resulced i n  
i i t=i 1ed:tnt. 1IarDot:r b e i ~ g  c losed  ro  commercial f i s h i n g  
of l o b s t e r s  i n  1980, Tn a d d i t i o n ,  l o b s t e r s  f i s h e d  
i n  a zone from west of t he  harbour  downstream 
suoti:e:~st t o  Po in t e  Vc.rte ( ( L i E j ,  a  t o t a l  d i s t a n c e  of 
approximate ly  b  m i  ( F i g .  i ) ,  :gere processed under 

F r g .  1 1,obstei sampling l o c a t i o n s  i l  arrd around 
I 3 t i  i editnc Marbo:ir, h'ew Brunswick. 

s t r i ; !  ins j ,ccr ien  c i i nd i t i ons  co y i e l d  only a  canned 
nc;ii :;rotiiict (c laws and t a i l ) .  The bodies con- 
i * i  i i i i  i l l :  t i le  hci,atopancre;~s were d isposed of i n  a  
l n i ~ i i f i  l i  fol  lowii:g l i in ing* F i sh ing  was c a r r i e d  out 
i i i  t i r c a  I:arbour du r ing  i980 t o  minimize movement of 
ctrntaininated Lobsters  out  of t he  harbour ,  These 
:tniinels %ere  used e i t h e r  f o r  s c i e n t i f i c  i nves t iga -  
t i o r i s  o r  des t royed.  I n v e s t i g a t i o n s  of t he  s i t u a t i o n  
c a r r i e d  out  i n  1980 have hecn r epo r t ed  previoiisly 
( i j the  and Z i  t k o  1980). 

I n  Aprr! 1981, t he  Department of  F i s r ~ e r i e s  and 
O i ~ a l s  r e - exami~ed  the  Levels of Cd in l~epa to -  
p a n c r e ~ i s  from l o b s t e r s  in t he  a r e a  t o  r e - e s t a b l i s h  
t h e  vdlxi l l ty  of t he  boundar ies  of t he  c lo sed  and 
control1i .d Fiqiiery Lones s e t  i n  1380. 4 1 ~ 0 ,  s i n c e  
p ~ t b i ~ n : r ~ i r , v  res t r l tq  in 1980 indicated t h a t  Cd l e v e l s  
111 'ill*,( l e  t i i s u e s  were lower r l  I980 than those 
rc,it>r ~ c i ;  r q  rtie conpanv's 11979 r e p o r t  j tevaque 
Ch,ir roo 19811, a  sgrvey of pooled t a i l  and claw 
coobed meats Erom va r lous  sample a r ea4  was c a r r i e d  
o u t .  Th i s  r e p o r t  w i l l  document t he  r e s u l t s  of t? iese  
1981 s t u d r e s .  

T lx?  lcications of a l l  s ann le  s i t e s  ( o t h e r  t h a n  
Reach Po in r ,  P r ince  Sdward "land) a re  shown in F i g ,  
1, Lobs te r s  were captured  a t  ear:: q i t e  hy 
c o m e r c i a l  iislrrrmen tising stnntinrd trap.; ( i  2,s-crn 
lioop), F i sh ing  began to  be s i i ~ r " e s s f i r l  on Zpri  I 8, 
prast~mably dirt, to wnrrninj: water trnjirr,itrirt..: 
encouriiging lobsce r  rncrvernei-it , ni ld endtad 017 "?jirl l 2 4 ,  
Addi t ional  sampling of t h e  i ia rhor~r  ::cst s t ~ e  was 
c a r r i e d  nut in June and August i 98 I ,  :'par? c a p t u r e ,  
l o b s t e r s  ( i n d i v i d u a l l y  bagged in  polyethyLenc) were 
t r a n s p o r t e d  t o  H a l i f a x ,  ?bva S c o t i a ,  where they were 
he ld  a t  l e a s t  overnight  i n  running sea v a t e r  t o  
remove surface-ad'nerfng yart.LcLes artd a l low 
depuraciun of gut con ten t s .  Following weight, sex,  
and l eng th  de t e rmina t ions ,  the  i ? t a c  t i 'enatnpancreas 
was removed, weighed, and h.omogerrized in  polyethy- 
l e n e  bags h:? hand kneading p r i o r  t o  a r i a ly s i s .  Claws 
and t a i l s  were removed by t i i s l o ra t  i on,  weighed, and 
i m e d i a c e l i ;  cooked by steaming fo r  I0 rnin over 
g l a s s - d i s t i l l e d  water i n  an a l l - g l a s s  system. The 
meat was removed by tiand pickiirg with s t a i n i e s s  
s t e e l  s h e a r s  and blended with 2 Pnlyt ron homogenizer 
a long  wieh an equ iva l en t  weight of g l a s s - d i s t i l l e d  
water .  Analys is  of Cd was a s  desc r ibed  by Gthe e t  
a l .  (1480).  A L L  t i s s u e s  were s t o r e d  f rozen i?eti?een 
necropsy and a n a l y s i s .  

Between Juiie 13-25 and .July 4-10, 1989, a t o t a l  
of 2570 l o b s t e r s  (1220  from Harbour West, the  r e s t  
Erom the  iiarbour Eas t  and Chapel P o i n t  n r ens )  were 
t rapped w i t  iiin tlie harbi~ixr,  tagged, and r e ?  c,:isoci, 
Tag r e t i i rn s  d u r t t ~ g  t h e  commercial f i s h i n g  season in 
1381 were used t o  e s t ima te  movement of i o h s t e r s  out 
of the  harbour ,  Recapr tired animals  w!iicit !ittri 

o r i g i n a l l y  been captured  and tagged in i i a rho i~ r  West 
were analyzed f o r  Cd in tile hepatopanrrens .  

Ci l  l Cd ~ d l i i e ~  iirr repor ted  :n p:: Cd/g tissue 

wet weight. Crtie t o  the p o s l t i v e i y  ikewed d i q t r r b -  
u t ior , s  in t he  Cd l e v e l s  in t i ip  ai.ii.ials froin tile 
va r ious  .;ample s i t e s ,  a l l  meat1 .inZttes are r epo r t ed  
a s  geometric means (YgFs). 

RESULTS AND DISCUSSION 

GF~OGXAPHICb.1, SURVEY OF fd  i,F\'<1,$ I".! F(EP4TOI??RI'KPAS 
GLAWS ( AFKII, I 98 1 

Geometric means (Fg's) of t r ~ e  Ca LevtZs in 
Repatopancreas from i o b s t * r s  frow che v a r i o u i  
cap tu re  s i t e s  a r e  shown In Table  1. The  c o r r e s -  
o o n d i ~ g  va lues  from the 1980 survev a r e  a l s o  shown. 
4naLysis of covar iance  was c a r r i e d  out on tJ7e d a t a  
t o  judge the  s i g v i f i c a n c e  between rile 2 .v r  wzrhaut 
an i n t e r f e r i n g  welght hi?.;, i n  gene ra l ,  P s l rn i l a r  
geegraph, c ? i  J t s t r i  hutron O F  rwarr i d  l e v e l s  was 
Found tn 1981 a s  i n  1980 except t ha t  I~ ig l rer  l e v e l s  
of Gd were p re sen t  1n the  Heron I s i ~ r i d ,  Marirnrir 
West, LORE, L 1 F ,  L4E, and L6F samples. These 
r e s u l t s  were no t  s u r p r r s r l g  s ince  tne dr scba rge  of 
Cd e f f l u e n t  i n t o  the  Itarbour was e s se i i t i ; i l l v  stoc.peo 
only  i n  the  f a i l  of 1980 a f t e r  tire x a j o r  growti1 
per iod of the  Lobster.  Thitr, these  resul t . ;  may 
r e f l e c t  c o n t i ~ u e d  acciimulstion of Cd ns wel l  a s  a  
c e r t a i n  amor~nt of i n t e r i l s l  d r s t r l b u t r o n  of Cd c i i t h ~ n  
t h e  animal. The abso lu t e  magalrude af the  1981 
i q c r e a s e s  was not judged g rea t  C R O U ~ ?  t o  recormend 
any change In c o n t r o l  l i n e s .  



TI-ii; f r i+q i i~ i rcy  d i q t r i h u t l n n s  of i n d i v i d u a l .  Cd 
v a i  i :css  friirr c--,ll ,%& , sa:n;iLe s f t e  exre shown ;:I T a b l e  2, 
P r c ~ w  p o i n t s  a r e  notewort ' i?y w i t h i n  t i l e sc  
ci ic!rr ihi- t ic jns , ,  r l r s i l y ,  i t  shoi i ld  be n o t e d  t h a t  
hlj : t>l>- cor~t:irnin,ated a n i m a l s ,  e , g ,  t h o s e  w i t h  
i i c ; , a t ~ i p a t i c r e d t i c  Cd v a i i i e s  i n  e x c e s s  ~ : f  ZOj:' ; ; l g /g% 
r i i r i ~ l y  a p p e a r  beyond :i:e hqrlroor. Such a n i m a l s  
re j i r ese i t t i -d  347. of the i?;irhoor a n i m a l s  sampled i n  
1 % :  .riid i5% i t ;  1980, y e t  o n l y  o n e  a n i m a l  (LOBE 
s i t e )  w i t h  g r e a t e r  r-iian 100 pg Cd/g h e p a r o p a r ~ c r e a s  
(31. t:ix? va l i i e  209 j ig Cdi t i j  was found o u t s i d e  t h e  
harbour  in I ?# !  and  r i i i i  iil 1980 (399 jag Cd!g) which 
h a t i  lieen cnp t i i r e i i  j u s t  o f f  c h ~  mouth trof  t b e  I x ~ t t ) o t ~ r  
(Iir"\e c t  :*I. 1480)* iiigh!y contaminated ,mimaLs 
;8/46: 17%) w i t h  g r e a t e r  char; 507 pg C:d/g hepa to-  
:j;ii?creas were p r c s e i i t  ii i h e  ilarbn::r West sample  i n  
I YW 1 arrd none it: t h e  F n r b o u r  Oase sa:iipIc~, ail 
ex :  r e a c i v  u;rl ii.t.1 y e t r en r  i f  a l l  a n i m a l s  moved arotrnci 
? lit> l ~ : ~ r t > : > ? ~ r  ra~xdomlv <xnJ ~ q e ~ i v ; * l  c n t  Ly + 

/i rriicz-l of 1 2 2 0  ; o i s t e r s  wcre c a p t r ~ r e d  at t h e  
li:ireorrr (Jest  s i r e  F 7  .Jane and .111ly 1980, t a g g e d ,  and  
r c l e a s c d ,  S i x t y - i ~ i n e  of t h e s e  were removed i n  1983 
by smbsequen?- f i s h i n g  wit":in t h e  l?v?rho-.r i t s e l f ,  
Ieaiiitli; ? I  51 ragged  L o b s t e r s  f o r  1981 re rap l :u re .  ~n 

a d d i f  ioiiiil 1 4 1 4  l o b s t e r s  w+re cai,ruri.ti, t a g g e d ,  mr? 
i - e l c a s c d  :rr. othcar s i t e 5  ~ ~ S r l i i r r  1:cklc-diirir r iarh:>~ir  ir 
1 9 t h ~  f o r  a t o L : s l  dof 2570 r ~ ~ l ~ ~ : t s i ~ d  a"1fir1~1 s in 1980e 
i?;lriri:: ii-ur 19W cci)mmi~ri.inl i o ? , s i e r  f i s i t i l ~ f :  sts:rsi,r? 
(%iy 1-.Jsine 3 0 )  528 ( Z t i .  5 t i l  ! l i e  !')ti!) r e i e ; ; s e )  
i i , h s i i r s  oji.re r c c a p t i i r e d  o i i t s i t i e  t h e  k e r b o u r ,  :i 

r cc r lp t  :irv riitc' similar io L l i c L  forand i n  e a r l i e r  
r.i::i: ing-rclcnpi  tire stilii  i c s  (Lc?vaq*ie i:kr;i r r o n  m d  
i < l  j.!riisi I08 I ). Of t i l c ! ; ~ ,  2 I 0  h;;d bc i* :~  c ; r ig , lna l ly  
C , S I ~ ? !  sit-~,d rc>r t.jy,g:ing in I : a rbo t~r  \Jest  T h i s  nt i rnh~r 

I : ;  ii.';i #pi !lie torn? niimher i > E  :iai;n;lis recapt i i r ibd,  
O i  t i ; # ,  i~irinhci. o? lobs:  6.1-s u r i g i : r ? l  capr i r red  f o r  
t ~i):g in): vi t h i n  :he I > z + r h o ~ ~ r  4 L .  i l X  Izilci o r i i ; i n a l ? y  
hrc5rr c o p t i i r e d  ;%iid t a g g e d  In Elarbour West in 1380. 
The Fact  hat r ~ n  d i f f e r e n c e s  were f o u i ~ d  i n  t h e  per- 
ccii:nj:es or̂  r e c a p t u r e d  liorborzr Liest a n i m a l s  co~ripared 
W i  . L i ~  +' rile o r i g i n a l  t agged  an imal  w r c i i n m g e  s u g g e s t s  

that t h e  h a r b o u r  is a s i n g l e  c ~ ~ r c p a r c r n e r t  a s  f a r  a s  
L o h s i e r  noveriient i s  cor lce rned ,  The are;?  o f  
rec ; ip t tu re  o i r t s i d e  E e l l e d i i n e  Harbour  can  be  eon- 
v e a i e n  t l y  d i v i d e d  i n t o  t h r e e  c c n ~ p a r r m e n t s  , t h e  
c o n t r o l l e d  f i s h e r y  z o n e ,  t h e  a r e a  wesc o f  the 
c o n t r o l  z o n e ,  end t h e  a r e a  enst. o f  t h e  c o n t r c l  z o n e ,  
t i re  l e i t i e r  two z o n e s  b e i n g  f u r t l z e r  froin t h e  b a r b o u r  
rniiuf.h t h a n  t h e  c c n f r o i l p d  f i s h i n g  zone .  Pta 
r e c a p t u r e  r a t i o s  o f  i o h s r e r s  o r l g i i r a l l y  t a g g e d  i n  
Harbour  West t o  tEie t o t a l  r e c a p t u r e s  d i d  n o t  v a r y  
s i g r ; i f i c a i ? t l g  f rom s i t e  t o  s i t e ,  a g a i n  s u g g e s t i n g  
t h a t  t h e  o r i g i n a l  c a p t i i r e  s i t e  bad nc  i n f l u e n c e  tipon 
movcnent  p a t t e r n s  ( T a b l e  3)- Yore  t h a n  h a l f  665.72) 
o f  t h e  r e c a p t u r e d  l o b s t e r s  were c a u g h t  between Yap 
a n d  ? I ,  r e f l e c r i n g  normal  c a t c h / e f f o r t  s t a t i s t i c s  
f o r  t h e  a r e a *  

'i r o t 3 1  or 114 r e c a p c u r e d  i o h s t t r . :  e r e  
cinriliizcn f o r  &d irl t h e  r r e p a t o p a n c r e a s .  NL of t h e s e  
a ~ ~ z m a l s  had  originally been c a p t u r e d  For t a g g l n g  i n  
Flnrhoiir \ l e s t  be tween  J u r e  13 a n d  25,  1980. ZZrc 
d IS: v ~ h i i r ~ ~ n  o f  Gd l e v e l s  rn i r e p a t o p a n c r e a s  is  s h o w  
11 T ~ b l e  It a l o n g  w i t h  "~e g e o m e t r i c  meens and 
r a n g e = .  No s l g n l i l c a i ~ t  cirf f e r e n c e s  were n o t e d  i n  
the means from t h e  t h r e e  r e c a p t i i r e  a r e a s ,  s u g g e s t i v g  
tnar r n r g r , ~ t ' i o l  c i l s t a n r e s  .are n o t  a f f e c t e d  hv liepa"i>- 
p 5 1 k  r e a t i c  C'd i e v c l  s ,  There  was no r e ? , ~ t z n n i l r ~  p 

:i,tini I,etweeii Cci 1evt.I di?d t h e  d i $ t i n t c  o f  r e c a p t r ~ r e  
F r t m  tlr,* h ~ r h o u t .  

Few 0.f c i ~ e  t agged  Iuhssteri: recap.irirei" *,,rti!:i- 
t h e  t i a rbour  had ' 7 e p a t o p i n c r e a i  i c  Cd l e v e l  s ! j r c n t c r  
t h e n  2 0 1 ) p g I g  [ o n l y  3 ou t  ,?I ? i 4 :  T a b l e  i), T h i s  
a g a i n  shows t h e c  iiin'illy coer-aci lnated nn tw ; r i  .: dn not 
wa:lr?er o u t s i d e  clle h a r b o u r  at a n y t h i n g  a p p r a a c i i n g  
t h e  usua l  r s t e  s i n c e  a n a l y s i s  o f  a nunher  o f  
L o b s t e r s  c n p t  :ire2 i n  Rsrl:our West d u r i n g  t h r  1989 
r a g g i n g  program i d e n t i f i e d  10 o f  39 l o b s t e r s  a s  
i i av ing  b e p a t c p a n c r e a t i f  Cd ie:.els g r e a t e r  t ' r an  200 
pg /g  1 3 0 , 3 4 )  ( T a b l e  6)- S t i l l  5 : r t h t . r  e v i d e n c e  f o r  
t h e  l i r c i t e d  movement of  h i g h l y  c o n t a m i n a t e d  l o b s t e r s  
out of !.lie i.t%rbonr cnmcs f r o r  a  s i i rdy of rile i lcpato-  
p a n c r e a t i c  Cd ? e v e l r -  i n  t sggcd  L o b s t e r s  rcclriptured 
w i t h i n  Re l ied t ine  ]!arbour i r i  i i n rkour  blest i n  .;11ne 
1481, E leven  l o b s t e r s  v e r c  r e c a p t u r e d ;  2 o f  t h e s e  
had h e p a t o p a n c r e a t i c  Ci i  vair tee i n  e x c e s s  :ri  2QO p g / g  
and  t h e  g e o n e t r i c  mean Cii l eve l  was ! 1 2  p g / g .  T h i s  
mean is more tkar? Liiree t i m e s  t h c  mean Cd irvrl of 
+ -<*aged ,. L c b s e e r s  1-ecapti:rr.d irrmediatc-rl y oi:? s i d e  t h e  

h a r b o u r  ir-i t h e  co!rtrrt,:l::d f l s h i n j :  zone (34. ' 1  ~iglg) 
( T a h l e  41, 

We Ik?ve i . i \ resr igareci  Cci l e v e l 3  i n  k p a c i i -  
p a n c r e a s  from l o b i t e r s  c a p t u r e d  jn f<ar5orrr !Jest a: 
v a r i o u s  t i n e s  d u r i r g  t h e  s p r i n g  and s r i m e r  o f  1989 
and 19111* '!he r e s u l r s  a r e  shown i n  T a b l e  5 anti 
f reqtrency d i s t r i b r i t i o n  ir: T a b l e  6. Geomet r ic  means 
f o r  a n i m a l s  c : ~ p t u r r d  in  . i i ine o r  Ai~grxst w-re milch 
lower  than  !lie megin For tlie A p r i l  s;iinple, Ifowisver, 
the mean ~ a e i  gilt of Llii, Inb.;"ilrs crrpt tired i r ?  i\i;gitst 
1981 w a s  1owi.r tii;rn r h i ~  r n c a r i  wc:i:hr of t i ic  A p r i l  and 
J u n e  1'381 a n i m a l s ,  In  b o t h  y e a r s  s i g i i i f i c n n t  
rarrabers of  a n i m a l s  w i t ! ;  g r e a t e r  t.han 209 pg C t i / i  
? ~ e p a t o p a n c r c a a  were c a p t u r e d  i n  e a c h  s;impLfn$: 
p e r i o d .  S t a t i s t i c a l  a r i a ? \ j s t r  iif t h e  d a t a  is 
r o m p l i c a r c d  by t i l e  chnrixing t o t a l  wcigi-it i i i s t r i -  
hu t  i o n s  c ~ i  t h e  an  irnnl s cap'inlrcd a t  t ? i ~  v a r  it~rr.;  t i m e q  
niid thcr l a c k  o f  t c i t z i l  wrij:ht v:ilirc>s for [\ria I980 
a n i s a l s .  The i i cc rc~ i s i ; ;g  i r cq i i eney  of Iiigiil y con- 
caminnred  l o b s t e r s  Erwn April to Augus t  i s  pr i i hah ' i y  
c a u s e d  by tile i n c r e a s i n g  p r o p o r t i o n  of  s m a l l e r  
l o b s t e r s  i n  t h e  samples. .  A n a l y s i s  of cov;briance o f  
t h e  1981 d a t a  (anirna1.s wjeh lO9j ig  C d i g  "Kpato-  
p a n c r e a s )  d i d  :mt i d e n t i f y  s i g n i f i c a n t  cktang:es i n  
t h e  mean Cd I . eve l s  o v e r  t i m e  ( F  = 0.995). ,A n o t a b l e  
i n c r e a s e  i n  t h e  f r e q u e n c y  -,f ? n b s t e r s  w i t h  l e s s  thar i  
I00 pg Cdig  i i e p a r o p a n c r e a s  was found d u r i n g  f i s h i n g  
i n  June and Augus t .  We b e l  $ e v e  tha k t h i s  is due to 
m i g r a t i o n  of l e s s  c o n t ~ r n i n a t e d  L o b s t e r s  I n t o  t h e  
h a r b o u r  from o u t s i d e ,  s i n c e  many of t h e s e  a n i m a l s  
had l e v e l s  o f  C3 rirt t h e i r  h e p a t o p a n c r e a s  l e s s  than 
t h e  l o w e s t  l e v e l  o b s e r v e d  in t h e  A p r i l  c a t c i l  (40 

,ug/g) .  I n  J u n e ,  o f  17 ? n b s t e r s  -xiti? Less  than  I00 
ug Cd/g from a t o t a l  c a t c h  o f  33 l o b s t e r s ,  10 had  
l e s s  t h a n  40 J J ~  C d i g ,  w h i l e  i r r  t h e  August c a t c h  of  
51 l o b s t e r s ,  9 o f  25 wit11 l e s s  t h a n  100 pg C l l g  h1d 
l e s s  t h a n  40 pg Cd/g ,  E l i g r a t i o n  o f  I .obscers  i n t o  
t h e  h a r b o u r  e a r l y  i n  t h e  warn-water  seaso:> c o u l d  
c o n f u s e  t a g g i n g / r e c a p t u r e  s t t i d i e s  i n  & i c  t1 l o b s t e r s  
were  capr r t red  l a t e r  i n  rhe  y e a r  and then  rc?i_eiised. 
D u r i n g  1980 t h e  b a r b o u r  XIS i n t e n s i v e l y  f i s h e d  and 
2 2 , 7 0 1  l o b s t e r s  d e s t r o y e d .  Trie 'narbour was n o t  
f i s h e d  d u r i n g  1981 a n d  i t  is n o t  !mown i f  t h i s  wf11 
a f f e c t  t h e  movement o f  a n i m a l s  i n  and o u t  o f  t h e  
h a r b o u r .  

D e t e r n i n a t i o r i  of  c l a w  and t a i l  r n r i s c l ~  l e v e l s  o f  
Cd has shown t h a t  l e v e l s  a r e  marked ly  Lower ~ I ~ a r i  
i i i a k  sf r h e  Iri~piit~ijl;i~icrc.ils from rlie same ;an i tnn l  , 
T a i l  Gd L e v e l s  w r i ?  lower ti-ian c l a w  ill Levci (iJtiie 
and  Z i t k o  19HIj; Ray e t  a l ,  lSi81), Claw C*l ? c v e i s  
were q u i t e  v a r i a b l e ,  p resumably  due t o  c l a w  i n d k v i d -  
u a l i q  ( t h e  L o b s t e r  h a v i n g  a  p i n c e r  and n c r u s h e r  



i . 1 , ; ~ )  ,?iiri i l ~ c  l o b s r e r %  s . ih l l ' i ty  t o  l o s e  and regrow :I 

c I < r j i .  T int ,  d i d  n o t  p e r m i t  tire d i s s e c t i o n  and 
lio-rcigi-rli7atiiln o f  fies!: o f  east ;  t a i i  o r  c l a w ;  
r;!ilicr, ;* cirhe -if  f r o z e n  miiscle  was d i s s e c t e d  from 
tlii ,  r izr t t isr  oi e i t h e r  tile t a i l  o r  tile l a r g e  p o r t i o n  
c i i  rile c l a w  /Tai:le 7). T h i s  p r o c e d u r e  g a v e  
n i ;p rox i ;nn te ly  t h e  s a n e  Cd v a l u e  a s  ho inogen iza t ion  $3: 
t!ic r n i !  musirlc bu t  was low by iibouc a  f a c t o r  o f  two 
f o r  t l r i s  claw miiscle ,  R i i s  i s  n o t  s e r p r I s i n g  s i n c e  
the iromcigenized c l a w  i s  composed o f  two major  
ris*;iies jmi i sc le  s d  parericliyma), b y  e t  a l e  (1381) 
!c:iir~d :!:;it cLaas (nor>-muscle o r  nnrenc!-$?a) t i s s u e  
had Cd L e v e l s  t h r e e  t o  t w e n t y  t i m e s  h i g h e r  than  
i : r rrrespoi .dlng m u s c l e  t i s s i i e ,  and t t i i s  i s  t h e  l i k e l y  
reaqcri? for i!ie d ' i f f e r e n c e s  we t-ave found between 
t~or?ogc-:ti z:it ion o f  t h e  c! iiw and tile c i i t e  d i s s e e  t i o n  
:i.cirniiltic, Oncl ~ ) o i r r t  shorrld i ) i a  n o t e d :  ha was t h e  
cast: wit i t  t h e  l , t , a a t o ? n n c r e a t i c  Cd L e v e l s  and f o r  t h c  
.;;mi. r r -asons ment ioned  e a r l i e r ,  l o g  t r a n s f o r m a t i o n  
(of ilrc d;itd was r l e c e s s a r y  p r i o r  to s t a t i s t i c a l  
, i r i : i I  ?rsi s s t n c e  tire d i s t r i b u t i o n  was skewed t o  t h e  
r i j : ! i i .  'Tlie r e l a t i o r s h i p  ";@Lwt.en t a i l  o r  c l a w  and 
i i i : ~ ~ ~ i i ~ ~ j ~ ; ! i i c r i x n ~ :  Ccl l e v e l  i s  b e s t  t i e s c r i b e d  by a  power 
i.rri-v:' w i t 1 1  iiii ~*~/)c?nei : t  i.+!;s chaii one .  For  example ,  
i r t  I!;ir-E,,iiir \ii:.:c , tile r c ? n t  ic;r:siii p between f:d i n  t h e  
L , i i i  i y )  and  Cd in t i e  h e p a t o p a n c r e a s  (x) i s  g i v e n  
by y = 0 , 0 0 0 4 x ~ * ~ ~ ~  wit11 a c o e f f i c i e n t  of  d e t e r -  
: n < a a t i o n  o f  9.&X, D e t a i l e d  i r ~ v e s t i g a t i o n s  i n t o  t h e  
r e l a i i o n s h i p  between cooked c l a w  and t a i i  meat Cd 
L e v e l s  a n d  raw h e ( l a 9 p a n c r e n t i r  Cd l e v e l s  a r e  
d  i" : ( . i~ssed below. 

The raw mriscic  Cd l e v e l s  repor t -ed  i n  t h i s  p a p e r  
z~i-td t l iose  r e n o r r e d  i n  Uthe and Z i t k o  (1980) a r e  
s u h s t n n t i a i l y  lower  t h a n  titr l e v e l s  r e p o r t e d  f o r  
raw, p o o l e d  t a i l  iind cl.aw m u s c l e  by 1,evaque C h a r r o n  
i i 981 1 f o r  a n i m a l s  t a k e n  from t h e  h a r b o u r  i n  1979, 
I t  is of i n t e r e s t  t o  canipare l e v e l s  o f  Cd i n  m u s c l e  
p r c p o r ; i t i o n s  o v e r  t h e  p a s t  7 y r ,  i l t i l i z i n g  t h e  d a t a  
friii-i 1,evnque C h a r r o n  (1981 ?. T h i s  h a s  been done i n  
I ti. i,evel.s o f  Cd i n  miiscle  f r o n  i 380 and 1981 
u p r e  ~ ~ i l c i i l a t e d  by s:inlming t h e  t a i l  and c l a w  miiscle  
Cd v a l u e s  :rnd d i v i d i n g  t h e  a n s x r  by 3. Weight  
vic:?iis o f  miiscle  showed t h a t  t h e  y i e l d  o f  m i ~ s c l e  
I rc?~!  tile two c l a w s  is a p p r o x i m a t e l y  e q u a l  t o  t h a t o f  
t.lrc? ~ i i l .  T a h l e  8 shows t h a t  b o t h  t h e  mean o f  Gd i n  
t i ; e  iniii-cle and tile r a n g e  of  Cd v a l u e s  peaked i n  1979 
and  Irave d e c r e a s e d  s i n c e  t h e n  t o  t h e  1975 l e v e l  of 
a j~prox i r sa - i r ; eL~ 0.40 i ~ g  Cd/g.  

A l t h o u g h  i-he d a t a  shown i n  T a b l e  8 were  
v,i~i.ri.ruted by a  nimber o f  l a b o r a t o r i e s ,  t h e r e  i s  
l i t t  l c  of t h e  d i f f e r e n c e s  among t h e  y e a r s  t h a t  c a n  
b e  ;as(-r ibed t o  a n n l y t i c a l i y  i n d u c e d  f a c t o r s  s i n c e  an 
i i ~ t c , r c t i r n p ; ~ r i s n n  s t u d y  ( T a b l e  9) between tire 
1 . -  ~ , i a o r ; i t o r y  l o c a t e d  a t  Rrnnswick S m e l t i n g  R i v i s i o n ,  

F le l i cdune ,  and  tile F i s h e r i e s  axid Enviroi:wental 
S c i i ~ i l c e s  I . ahora to ry ,  Hai i f a x ,  showed t h e s e  
i t i i f e r e a i c e s  t o  be miicii l e s s  t h a n  t h o s e  among t h e  
y e a r s .  The Rrunswick Srnel ter  L a b o r a t o r y  h a s  a l s o  
be i , i~  silown t h r o u g h  i n t t * r c o m p a r i s o n  s t u d i e s  to g i v e  
c n m ; i . ~ r a h l e  r e s i ~ l t s  t o  o t h e r  l a b o r a t o r i e s  s u p p l y i n g  
~3,ic.t i)n Cd L e v e l s  i n  R e l i e d u n e  l o b s t e r  (Levaque 
Cii;~ri-oii i4flu;i ). 'Illus, we have  no r e a s o n  t o  d o u b t  
tiant i i~ g i r 3  f l c a n t  d e c r e a s e  I? t h e  c o n c e n t r a t i o n  o f  
Cd 111 l o b i t e r  c l a w  and t a i l  mtiscle  i u s  o c c u r r e d  
hetdr~i~rl 1979 and 1981. T h l s  d e c r e a s e  ~ n  l e v e l s  h s  
happened  i n  s p i t e  o f  i n c r e a s e s  i n  h e p a t o p a n c r e a t i c  
l eve l . ;  o f  Cd from 1379 t h r o u g h  1981 and s u g g e s t s  
t h a t  t h e  l o b s t e r  is s r r c c e s s f l i l l y  e q u i l i b r a t i n g  w i t h  
w h a t e v e r  e v e n t  happened i n  tiif s e v e n t i e s  t o  y i e l d  
s u c h  i.ii,qh. m u s c l e  l e v e l s  i n  1979, Such a  "one-sho t"  
e v e n t  c o u l d  be e x p e c t e d  Lo " f l o o d "  a l l  l o b s t e r  
t i s s u e s  i n i t i a l l y .  L a t e r ,  a s  m e t a b o l i c  p r o c e s s e s  
o c c u r ,  a  r e d i s t r i b u t i o n  of  Cd from t i s s u e s  s u c h  a s  

from musi.1 e t t ,  t h e  h e p a t . o p . n c r e a s  ~ i y  i;;i~.%> p i a c e  in  
a manner s i m i ;  a r  -;a chi. rcamoal i a n  red i s t r i b : r t  ion :>f 
Cd from the  l i v e r  t o  i 5 c s  !.id.ji._y (Korqonic .-;;d 
K l a o s s e n  1977 1. 

F i n a l l v ,  we k?ve i n v e s c i g ; i r e d  Cd Ievei e  i n  
cooked  c l a w  and t a i l  m e a t ,  I-t an G i i t  La1 exper i -  
c e n t *  whole L i v e  l o b s t e r  from Harbour Vest  bier* 

steam-cooked and t h e  c l a w  and t a i l  meats anzi lyzed 
s e p a r a t e l y ,  tAna iys i s  of t h e s e  l a t t e r  preparations 
showed ver?? h i  gl: ;e~vel  s of fd (6.5-1 1 . 7  ;ig i:d i g  In 
c l a w ,  3.5-6,7 pg C d i g  i n  t a f  I), n o t  imcxpi~cted~~~, 
s i n c e  i t  had been shown p r e V ? i o u s l y  t h a t  Cd m i g r a t e s  
d u r i n g  c o o k i n g ,  prest imably from t h e  'riepaicfxtnr r e a s  
n a i n l y .  In a l l  s i rbsequent  6 - ~ p e r i r n e n t s  , t a i l  and 
c l a r x  were s%i+nm-cooked a f t e r  removal  f r~ jn l  t h e  hndy. 
I n  a  r e p e a t  s t r rdy of  l iarbci i r  blest a n i r c a l s ,  r a n g e s  of  
o f  0.318-1-23 and 0.762-4.6 pg C d l g ,  r e s p e c t i v e l y ,  
were  found ,  ? I r i s  cook in^, in t h e  nhser?ce of t h e  
h e p a t o p a n c r e a s ,  c o n f i r m e d  rhc  n i g r a t i o n  of h e  pa to -  
p a n c r e a t i c  Cd i n t o  i l i c se  t i e s u e s  dr.irls$: cookiqg  o f  . . :he whole at?imaA, It shrjtrld ix: n o t e d  t h a t  t h e s e  
l a t t e r  \ i a l u e s  a r e  a l s o  h i g h e r  than  zhe f r e ? ) t - f r ~ i z t n  
meat l e v p i s  d i s c i i s s e d  above ,  Whiie  siirini:;igi. o f  
the meat d u r i n g  cooking  coiild r a i s e  Cd li.vi?ls 
somewhat ,  t h e  magni tude  of  t i le  o b s e r v e d  d i f  f e r e r e e  
s u g g e s t s  m i g r a t i o n  of  Cd i n t o  t h e  meat from ;?notirer 
s o u r c e ,  p o s s i b l y  tile s h e l l  o r  underlying parenchyma 
t i s s u e ,  s i n c e  Ray e t  a l ,  ( l 9 8 I )  h a v e  s h o r n  ~ i i % t  
parenchyma t i s s u e  b s  a h i g h e r  Leve l  of Cd t'iian the 
m u s c l e .  

Heari l e v e l s  and r a n g e s  o f  PA m pooled coo:ed 
t a i l  and c l a w  mea t  from e a c h  sample  , x e a  a r e  .;nnAr! 
r7 T a b l e  I0 a l o n g  w i t h  the mean l e v e l s  and r a n g e s  o f  
uqcooked h e p a ~ o p a ? c r e a t r i -  Cd i e g e l s  frorn t n e  x l n e  
a n i m a l s .  A l l  mean l e v e l s  v e r e  below 1 - 0  pg Cd/g  
cooked m e a t ,  t l , e  ~ t i g h e s t  lie1 -ig 3-89 sg C d / g  f o r  
Harbour  \ l e s t  a n r m a l s ,  d e i  r e a s r n g  t o  O-I l i - i i . 2 r i  pg 
Cd/g f o r  tihe more d ~ s t a n t  . ; l tes  of  LIW, P o r n t e  
V e r t e ,  a7d I,&* and to 13-04 brg Cd/g  f o r  I"rnon 
I s l a n d ,  Y.B, and Reach p o r n t ,  P . F , I .  

Us ing  t h e  i n f o r m a t i o n  on cooked meat Cd 1evel .s  
and  t h e  cor res .ponding  L e v e l s  o f  Cd i n  t h e  r~ncooked  
h e p a t o p a n c r e a s ,  we have  i n v e s t i g a t e d  t h e  r e l a t i o n -  
s h i p  between t h e  Cd l e v e l s  i n  t h e s e  two j t reparat ionns 
f o r  l o b s t e r s  from e a c h  s i t e  .%?rapled. ' k e s e  
r e l a t i o n s h i p s  a r e  shown i n  T a b l e  11, Seven of t h e  
i l  s a m p l e  s i t e s  showed c o e f f i r i e r i t s  of  d e t e r m i n a ~ i o n  
g r e a t e r  than  0,50. The e x t r e m e l y  t i  h t  r e l a t i o n s h i p  
o b s e r v e d  in t h e  Harbour  West d a t a  ( r f  = (1.91) 
c a n  be  used t o  e s t f m a t e  from rile l e v e l  of Cni p r e s e n t  
i n  t h e  h e p a t o p a n c r e a s  t h e  l e v e l  of  Cd t h z t  xr i i~l i i  ix? 
e x p e c t e d  i n  t h e  cooked meat from t h e  t a i l s  arid 
c l a w s .  An a n i m a l  w i t h  tl-e a v e r a g e  l e v e l  of 210 p f :  
Cd/g would be e x p e c t e d  t o  c o n t a i n  a  Level  of 1.30 jrg 
Cd/g i n  t h e  cooked meat i n  Apri 1 and 0 - 8 2  jig C d / g  i n  
J u n e  a l t h o t r g h ,  i n  t h e  L a t t e r  c a s e ,  i t  mirsc be borne  
i n  mind t h a t  we a r e  l i k e l y  d e n l i n g  w i t h  a  rz i r t , r r e  o f  
two p o p u l a t i ~ r ~ s  o f  l o b s t e r s ,  i . e ,  a i r imals  r c q i d e n t  
i n  E e l l e d u n a  Harbour  and a : ~ i n a l s m o v i n g  f into tlia 
h a r b o u r .  

Me kave a l s o  d e t e r m i n e d  t h e  r a t i o s  o f  tilo C:d 
c o n c e n t r a t i o n  i n  .he iincooked h e p a t o p a n c r e a s  t o  t h a t  
of  , the cooked meat ( T a b l e  10).  R e  mean r a t i o s  f o r  
e a c h  sample  a r e a  were ranked  by tile 1)uncan i q i i l t i p l e  

r a n g e  t e s t  t o  s e e  i f  t h e  r a t i o  e a ? c u l a t e d  f o r  highly 
c o n t a m i n a t e d  a n i m a l s ,  s u c k  a s  t h e  Hnrhoilr \.'.-st 
sample  :..;ken 11: A p r i l . ,  was s i g n i f i c a n t l y  d i f f e r o n :  
f rom t h e  c o n t r o l  o r  c l e a n e r  a r e a  r a t i o s  (Tal:Lc i 2 ) .  
Two s u b s e t s  were i d e n t i f i e d  by t h i s  p r o c e d i i r c ,  e a c h  
s u b s e t  c o n s i s t i n g  of  t h o s e  a r e a s  wh ich  do no: d i f f e r  
s i g n i f i c a n c i y  from e a c h  o t h e r  ( p  = 0.0.5). %$ere  was 



rro q e g r e g a t i o n  of t h e  r a t i o s  f o r  tiic hfg i i ly  corltami- 
7:ated ;inima!s; i n  f a c t ,  c i ~ e  r a t t o e  c i i i c i i l s r e d  f o r  
riie I l c r o r ~  I s l a n d  and Rtacii P o i n t  s;mpies, r e a p e r -  
t i v i ! l y ,  v e r e  t i r e  rri-inifitiir, .ind maxinun r a t i o s  found ,  
TEie coiike0 nir;rt Gear? Cd lt.vrl For iier:ii? T s h n d  
(OS3~+2. jig Cdlg) was n o t  s ign iF tca i r i : i j r  d i f f e r e n t  from 
th;?t Tc,r Be;ich, P o i n t  (O.O?l hlg C d / q ) ,  aLtho~.rgfi t h e  
!r; i- ; lo? i:d l e v e l  F9r l ~ e p a t o p e i i c r e n s  f o r  l i e ron  I s l a n d  
( ;$, C d j g )  w;is s i g n i  f i c av l t l y  Sower t h a n  c h a t  f o r  
l i t ,  r c . 1 1  IQo i r i t  ( I E .8 jig: C : i ? / , : )  . T h i s  s i i g g e s t s  that t he  
! ; t ~ * > : ~ t i > i ~ ~ i : > c ! ~ ~ ~ ~ ~ s  I ~ Z I ~ ~  11:1\ve ? e t - t a i n  ?a f? : i l : i t~  t o  a b s o r b  
6 : r !  ;i!iii m ; t i i i t , i i i r  ti):. m ? r ' , c l i .  t:ii a t  ~r low l e v e l ,  bu t  
ciitii.11 iitairis r e % s e : ~ r c h  ~ i i ; l ? d  bc needed t o  d e f i n e  t h e  
r i i  i ,it io:i:itiij:s v i t l c i ~  ex i s i l  among t i s s u e  L e - ~ e l s  and 
er;v i r~or~rnenf  ni e x p o s u r e  i<; Cd, 

It i s  d i f f i c u l t  t o  o b t a i n  a c c u r a t e  l o b s t e r  
f ic,iioric$; s t a t i s t i c s  withi- .  cke  sala1.1 gec?graph' icaI  

i , * : -  _ , ~ ~ t s  o f  t h e  h a r b o u r  and corl t roLLed F i s h e r y  zones .  
7t is e s t i n n t r d  t h s ~ t  tlie i iarhoi lr  c o n t a i n s  a h o v r  
nvtr : r&e nun:bers of  a i ? i % a l s  f o r  the ore-?,  We 
ecri inot .e  t i h a t  ~ i l e  c l ~ s c x d  a r e a  of  t h e  h a r b o u r  
c,iniairrs a b o u t  the s i~me riii'iiher o f  l o i l s t e r s  a s  the 
roii tr i iLled f i  s i ~ i n g  zoric rind ? h e r e f o r e  an o v e r a l l  
r:ie;it Gd rialtie f o r  tlie two a reas  c a n  he e s t i m a t e d  
Frcm rile t l p r i i  Fiarbour i i e s r  anti N;irbour E a s t  
a v e r a g e  o f  (0.83+0,35)/2 and t h e  c o r t t r a l l e d  zone 
( l . i l 3E  and I , l F , ?  a v e r a g e  of (0 .1%0.2 ; ) /2 ,  The 
rci;ul i l n g  e s t i m a t e  is 3 - 4 1  rrg Cd/g cooked m e e t ,  k 
l o w e r  e s c i q a t c  would be e x p e c t e d  d u r i n g  t h e  
romm~:rci 'a l  f i s h e r i e s  (51ey I-June 30) u s  tile a v e r a g e  
l e v e l s  i n  cooked  t a i l  and  c l a w  meat  p o o l s  o f  Harbour  
'Icst a r ~ f m a l s  d r o p  s u b s t a n t i a l l y  between A p r i l  and 
.June (0-89 down t o  0.39 krg C d i g ) ,  T ~ f s  e s t i m a t e d  
( 0 . 5 1  jrg Cd/gi  L e v e l  is s i n i l s r  to  Cd l e v e l s  p r e s e n t  
i c  h e c f  k i d n e y  j0,60 pg C d i g j  a n d  pork  k i d n e y  (0,26 
pg C d i g )  (Sandf  1979). 

I t  is e s i - i m a t c d  r i i a t  :he d a t l y  d i e t a r y  l e v e l  o f  
(,ci "iir t h e  C a n a d i a ~  j ) o p i ~ l a r i o n  r a n g e s  between 50 and  
911 p g  (Sanc!i 1979)- The p r o d u c t  f rom t h e  c o n t r o l l e d  
F t s l t e r y  zonib i~ a Frozen  meat pack c o s t a i n i n g  
a [ ~ i ~ r u x i m a t e 1 y  ,260 g of drzi ined meat ( 1 3  oz  t o t a l  
p a c k a g e  c o n t e n t s ) ,  l i  a  t o l e r a n c e  of 0.50 ug Cd/g  
w;is app1ic:hbie t o  t h e  c u r r e n t  p a c k a g i n g  and r h e  
l i a rho r~ r  was reopened  to c o m c r c i a l  f i s h i n g  and 
cornhiried w i t h  t he  c i t r r e n t  c n n i - r o l l e d  fishery zooe  
p r o d u c t ,  t i l e  a v e r a g e  a m o u n t o f  Cd i n  a  package  w a ~ r l d  
l i i x  a?r,c!t iin .g (0,Al x Z i l O ) ,  an arnniinr e q i ~ i v a l e n t  t o  
oni, r:;ryis : iverage i n t a k e  of Cd. 
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Reton Tskand 
1, 1t.I 
ttn rhotir i!e s t  ! 
I?arbotir Eas t  
LOBE 
i, IE 
lL4E ( P t c ,  V e r t e j  
I, hS 
! . imes t i i ne  PL 
i 7 t > t i l  Rorlier 
Rcark  P ~ i n r ,  P . E . I .  

"::eor,etric mean. 
b~urnber  of a n i m a l s ,  
CArit i trnetic mean ( g ) .  
d ~ n  1980 sample. 

Table 2 .  Freqirency d i s t r i b u t i o n s  of Cd l e v e l s  ( ,ug/g wet weigiit) i n  k p a t o -  
pancreas  (if American l c h s t e r  captured  in Apr i l  I981 (1980 va lues  i n  
'b - ,,,kets) - ,. from the a r e a  of BeLledune i iarbour,  N.B. 

Cd d i s t r i b u t i o n  - 

S ~ t c x  11- 1131: i 00-200 200-301) 300-4913 400-560 50"-600 >hOO 

H ~ r o i ~  1s L m d  
i ,  i W  
LOKE 
Harbour \.jest 

!%arbour East  
L li.: 
L4ii ( P i ,  Verte 
1,OE 
Limestone PL.  
P r  t  f t Roc 1ic.r 

sample in 1980. 

Pahlc 3. Rerapture  nr~mhers of tagged l o b s t e r  from 'the 1981 conimerctnl 
f ~ s h ~ n g  seasorb in the a rea  o u t s i d e  of Relledune H a r D q i l r ,  K.B. 

%umber of animals  r ecap tu red  (% of t o t a l  i n  b r a c k e t s )  
i?ni?ials .which 

were originally cap'irrrxl and 
Yecapture l o c a t i o n a  az imals  tagged i n 1  Harbour West i n  I480 

West of c o n t r o l  zone 72(14)  
Within c o n t r o l  zone 287(54) 
East  of c o n t r o l  zone 169(32) 

a13 t a g s  were r e tu rned  without r ecap tu re  s i t e  i d e n t i f i c a t i o n .  



T a b l e  4, Cd Levels and ranges  j p g / g  wet weight)  i n  hepatopancreas  from 
tagged Lobsters  recaptured  du r ing  the  commzrcial f l s l ~ i n g  season Ln the  a r ea  
o f  i ic l ledr lnc.  Harbour ,  W - B ,  

- Cd distribution 
R e r i p c r ~ t e ~ ~ c a t i i i n '  X Range 0-100 106-200 200-300 K 

West of c o n t r o l  zone 39-5" 6-8-259 1 7  3 2 22 
W i t h i n c o n t r o l z o n e  34°C~" 5,1-l83 58 5 3 6 3 
East  of c o n t r o l  zone 29, l a  6,4-238 - 28 0 1 - -. 2 4  - 

103 8 3 ! 14 

"l'o d i f f e r t , nce  s t a t i s t i c a l l y .  

T a b l e  5, /:d I.e-;.eiis (yg/g wet weigh:) in hepatopancreas  fro= l o b s t e r s  
cap tu red  a t  che iiorbour Iest s i t e  d u r i n g  different months in 1981 (1980 
v a l u e s  in brackets), 

- - 
T , i p t r i r e  p e r i o d  X N *(total w t j  

A ; ~ r i l  

J u n e  

Aiignst 

T; rh l i .  0.  1:reiltient-y d i s t r i b r ~ t l o f i  of  Gd ieve1.s ( p g / g  w e t  weig!lr) i n  
lie-ixaiti,parsisrcas f r o m  l o b s t e r s  captured  a t  t h e  Elarbour West s i r e  during 
d i f f e r e n t  months i n  198i (I980 va lues  i n  bracke t s ) .  

A p r i l  7 1319) ? 3 ( 1 2 )  5(4) O(6) 5(1) 3(0) 



T a b l e  7 .  Cd i e v e l s  ( p g / g  wet w e i g h t )  i n  hepa topa- tc rees  and muscle  t i l ; sue  
( c u b e  t e c h n i q u e )  o f  American L o b s t e r  from Bel ledune  Lfarbour,  K d - , E , ,  A p r i l  
1431 (N=i21-12) .  

Pnirnal no. T a i l  P i n c e r  Crusher   ear' Flepatopancreas 

FiF- i 0,02 
RF-2 0.03 
HE-3 0.05 
H P - 6  0.38 
HE-I 0. l 8  
IiE-6 0.03 
HF--7 0.05 
HE-R 0-02 
HE-9 0.17 
HE-1G 0.09 
WE-i i 0.25 

aE/ient v a l u e s  a r e  e s t i m a t e d  by sum of Cd l eve l s  i n  ( t a i l  * p i n c e r  i 
crirs!1er)/3 or  ( t a i l  i 2 ( c l a w ) ) / 3  a s  r e q u i r e d .  

b ~ e a n  meat v a l u e s  a r e  a r i t h m e t i c  mean v a l u e s  f o r  comparison w i t h  Noranda 
mean meat v a l u e s .  



Tahie 8. Cd l e v e l s  i b l g / g  wet weight)  i n  musciea and hepatopancreas  of 
American Lobster from Belledune Harbour (Harbour West + Harbour E a s t ) ,  N.B, 

- 
Year '4 Y Range Range I.epatop;increas 

aFresb~ f rozen ,  no t  cooked before  a n a l y s i s ,  c law f r a i l  ;Reat pooled.  

b ~ r t i i r s u ~ c k  M l n l ~ i g  and Smel t ing ,  Smel t rng  Divis ion  da t a  (Levasue Cherroo 
1981);  cantured  i n  l u i y .  

C F  S 0 tinrbotir Mest + Harbour E a s t ;  captured  in  Apr i l .  

di: iL 0 C S ~ C  t(scli~>iqu~! ( s e e  Table 7 ,  font not^ a). 

CSanpt l n g  s t r a t i f i e d  over hepatopa:~crcas  Cd content  from Harbour West. 

F , j k l t ,  '1, i:omjxirntiv:, r c s t r l t s  for  Cd i n  l o b s t e r  t i s s t i e s  (11~: C d j g  w e t  w i g h t :  
i r t ~ r w t ~ t ~ r i  l<rirtiswirk Srnel tini.,, Reil.ednnc., N.B. and Fis t1er i rs  and Envfriinmeiital 
Sc- i rnc- t*s ,  Rept, o f  F l s i ~ e r i e s  azd Oceans, i i a l i f ax ,  N.S. l a b o r a t o r i e s .  

Sample Brunswiek Smelting Ha l i t ax  

He pa topancreas  

Cooked meat 



Table  10. Mean i:d Levels Ln cooked meat (tail 5 claws) and uncooked iiepatopsncreas of 
A.meriean lobster eaptured i n  1481 from tile area of k l l e d u ~ e  Marhour, N,S, and Beach Point, 
P . E . 1 ,  (tail and claws removed and steamed iO nrirr) ,  

Ra t io  
 eat^ - hepatopane- 

Slte Mean Range V Xean Range nea: 

i i e r c i l  1s 3 and 
L lij 
Barbour West (4pr;ll 
Harbour West (June) 
it.arSour West (Ar ig.)  
Harbawr past 
LOBE 
L I E  
1,4E 
LSE 
Reach Point, P.E.1.  

dGeomet r i c  means, 

Ti2hE.e 11. Regression rclationsi~ips between !Id concerr t ra t ians  in uncooked 
iit~pntopnilcreas and cooked meat; [Cdlrnent = a +- b[Cd/  hepatopancreas, 

Constants 
Sample site '3 a 0 r2 

Heron I s l a n d  
L i w  
LOBF 
Harbour West ( A p r . )  
Harbour West (June) 
Ilarhour West (Aug.) 
Harbour East 
LIE 
L4F 
2 SF, 
Beacb Point, P - E . 1 ,  

no significant relationship 
-0,15 0,01? 8 G-60 
0,07 0,0030 0-97 
0.21 0,005 1 0.93 
-0.008 0,OCii. 0.88 
0-27 0.0033 0,49 
0-82 0,082 0,52 
0.09 0,0037 0.63 
-to s i g r ~ i f i c a n t  relati oilshtp 

-0 004 0.0038 0-50 
0,012 0.0010 0.81 


