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ABSTRACT ~84&&4 .7  8 
Siro ta ,  G.R., J.F. Uthe, D-G,  Robinson and C.3, Musial . 1384, Polycycl Sc 

aromatic hydrocarbons in American lobster (Homarus americanus) and blue 
mussel (Myti1 us edul i s )  coll ected in the area of Sydney Harbour, Nova 
Scotia, S Rep. Fish- Aquat. Sci. 1758: vi + 22 p a  

Levels o f  polcyclic aromatic hydrocarbons in American lobster (Womarus 
americanus) captured in Sydney Harbour, Nova Scotia, during 1980, were 
high enough to warrant concern regarding the continuation of the commercial 
f ishing of lobster in the area, Based on the resul ts  of a survey carried 
out in I981 to determine the geographic extent of the contamination, the 
South Arm of the harbour was closed t o  comercia1 lobster fishing i n  1982. 
The levels of benzoEalpyrene in pooled hepatopancreatic samples from South 
Arm lobsters ranged Fedween 387-2248 nglg wet wt (mean = 1030 n g f g )  while 
t a i  1 muscl e level s ranged from 8-43 ng/g wed w t  (mean = 32,3 ng/gj, 
BenzoEalpyrene levels in lobsters captured i n  uncontaminated areas were 
1 ess tKan 5 ng/g i n  the hepatopancreas and barely detectl'ble in the t a i l  
muscle. Gooki ng o f  who7 e lobster resul ted i n  substantial ef evadion of 
pofycyclic aromatic hydrocarbon levels in the t a i l  mead, presumably from 
the hepatopancreas. Blue mussels collected in the area of Sydney Harbour 
a1 so contained extreme1 y high level s of pol ycycl ic aromatic hydrocarbons. 

S i ro ta ,  G . R . ,  J ,F .  Uthe, B.C,  Robinson and G.J. Musial, 1984, Polycycl ic  
aromatic hydrocarbons in American lobster (Womarus americanusj and blue 
mussel (~1i"t:ilus edul is/ collected in the a ur, Nova 
Scotia. Can. MS Rep- Fish, Aquat. Sci. 1758: vi + 22 p. 

t e s  niveaux d%ydrocarbures aromatiques polycycliques de homar$s 
(Momarus americanus) capdur6s dans 7e havre de Sydney, en Nouve7 I e-Ecosse, 

Gtaient suff i samment 61 ev6s pour just i  f i e r  certaines inqui Gludes 
concernant l a  poursuite d b u n  p@che commercl"a1e du hornard dans cet te  
r6gion. B5apres les  r6sultats d'uun relevg effectu6 en 1981 pour dgterminer 
I "tendue de l a  contamination, l e  bras mGridional du havre a G t G  fermc la  
pgche comercia7 e du homard en 7982, Les niveaux de benzota3pyrSne dans 
des Gchantilfons groupgs d%GpatopancrGas de homards capturcs dans l e  bras 
mcridional variaient entre 387 e t  2 240 ng/g de poids humide (moyenne = 7 
030 nglg de poids humide), tandis que dans l e  muscle de la  queue, 7es 
niveaux Gdaient siduGs entre 8 e t  43 ngJg poids humide fmoyenne = 32,3 nglg 
de poids hunide). i e s  niveaux de benmo[alpyr$ne chez des homards capturgs 
dans Ies zones non contanimges gtaiend infgrieurs 5 ng/g de poids humide 
dans l %gpatopancrGas e t  2 peine dGtectab7es dans l e  muscle de l a  queue, 
La cuisson du homard ent ier  cause une Glgvation substantielle des niveaux 
d'hydrocarbures aronatiques polycycliques dans la  chair de la queue, 
probabl ement en provenance de I "GpatopancrCas. Des moul es b1 eues 
recuei 1 l ies dans l a  rGgion du havre de Sydney contenaient 5gale:1jent de 
hauts n i  veaux d%ydrocarbures aromati ques pol ycycl iques, 



INTRODUCTION 

I n  1980, 12 non-alkylated polycyclic aromatic hydrocarbons ( P A H )  were 
measured in American lobster (Homarus americanusj and bl  ue mussel s I;tlyti l us 
edul i s )  col l ec ted from Sydney ia .  The FAH levels  

ed were considered high enough do warrant a more intensive survey 
encompassing areas ranging from the inner harbour areas (South Arm, 
Northwest Arm, South Bar) to background areas along both the northeast and 
southeast coasts s f  Cape Breton Island, Nova Scotia [ F i g .  7 1. This report 
will descrjbe the results of these studies. 

MATERIAL AND METHODS 

Lobster sampl es were ob-tai ned by commercr" a1 fr" shermen , by departmental 
personnehho se t  and fished commercial traps,  or by scuba divers. 
Wherever possible, 28 market-size lobsters were sampled. Hepatopancreas 
(digest ive g l a n d )  and t a i l  muscle were dissected o u t  of Freshly kil led 
lobster within 18 h o f  capture. The preparation and storage of lobster 
sample pool s , and a detai 1 ed description of the analytical method01 ogy 
used, have been previously described (Sirota e t  a l . ,  1982). A 7 1  PAH 
concentrations are expressed on a wed weight basis. 

Lobsters were also sampled from other areas considered by local 
Fisheries off icers  to be ""c ean" "(distant from any obvious anthrogogenic 
sources of PAH such as  wharves, moorings, e tc . ,  ) and "dir-ty" k l  ose t o  such 
sources). For example, the, Morien '%dirtyn s i t e  i s  close (30 meters) to  
the Morien wharf, while the "dean" s i t e  i s  approximately 7.5 km away frorn 
the wharf complex. The Morien control s i t e  i s  more than 
5 km away from the w h a r f *  To determine the effect  of cooking, lobsters 
which had been previously exposed t o  a syntheuc mixture of 5 PAH 
( phenanthrene, f l  uoranthene, pyrene , triphenyl ene and perylene 1 were 
ratldornty separated i n t o  two groups. One group was then cooked kjhole 
(""nrrma"lhwkooking memod) by steaming over boiling d i s t i l l ed  water for 70 
m i n ,  The other group had only the t a i l  cooked af te r  being separated from 
the body. A small section of the raw taihmusele was taken for analysis 
prior to cooking, Twenty-five mussel s ,  20-30 mrn i n  length, were collected 
from each s i t e  (F i g .  2) and allowed t o  depurate i n  clean seawater for 15 h 
t o  expel pseudo-Feces. The mussel s were then opened, allowed to drain for 
10-15 minutes, and s o f t  t issues separated from the she1 1. Each sample of 
25 pooled  oft t issues was then blended using a Polytron homogenizer. 

The fo7 1 owing abbreviations were used (NatS anal Research Council of 
Canada 1983): Phen - phcnanthrene, Fl -t - $1 uoranthene, Pyr - pyrene, 
Tri - triphenylene, B [ a j A  - benz[a]anthracene, Chry - chrysene, B[e]P - 
benzolelpyrene, B[~]F - benzo[b]fluoranthene, Bf k]F - benzo6klfl uoranthene, 
B[a]P 1 benzoCalpyrene, Beghi ]TSe - benzoCfllperylene, I6l92;3-cdIi3 - 
i ndenof l , 2 ,  J,cJlpyrene, - Per - peryl ene, 



0- Lobstea Saawapiimmg Sites 

Fi  gure 7 . Lobster sampl i n g  s i t e s ,  



e- Mussel Sample Sites 

f igure  2. Mussel sampling s i t e s .  



RESULTS AND DISCUSSION 

Studies by the Canadian Department of the Environnent (Matheson e t  a l e  
1983) have shown t h a t  Muggah Creek (Fig. I) which drains facil  i t i e s  related 
to  the Sydney Steel Plant (coking ovens, etc.  j i s  the main source of PAM 
contamination i n  Sydney !+arbour. As can be seen from the data in Tabl es 
1-7 the highest PAH level s were found i n  lobsters from the South A r m  of 
Sydney Harbour, the s i t e  closest  to Muggah Creek, and, i n  general, PAK 
l eve1 s a t  other s i t e s  decreased with increasing distance Prom South Arm and 
Muggah Creek, Total PAM levels were also higher i n  lobsters captured 
inside Sydney Harbour "can 9'n lobsters from other coastal sample locations. 
A1 so eviden"c-r'n Tables 7-9 i s  the difference in the PAH concentrations 
measured i n  the two sample pool s. 

PAH level s in lobster t a i l  muscle were much lower than in the 
corresponding hepatopancreas, ranging from 10-100 times lower, A detailed 
discussion of the relationships between hepatopancreas and t a i l  muscle PAM 
level s has been pub4 ished (Uthe e t  al , 19841, Between-animal variance was 
determined by analyzing individual hepatopancreas and ta i  l muscl e from 10 
lobsters  which had been held for 13 d in clean water following a 3 m 
exposure to creosoted timbers (Tabl e lO 1. The anl"mal -to-animal re1 at-s've 
standard deviations sf individual PAH ranged from 48%-86% i n  hepatopancreas 
and from 21%-70% i n  t a i l  muscle. These data demonstrate the inherent 
heterogeneity of hepatopancreas and ta i  7 muscle PAW l eve1 s and indicate 
tha t  a re1 atiuefy large animal -to-anirnal varl'ation in PAM l eve1 s exists 
among animal s even when held under similar conditions. A simil a r  or higher 
variation would be expected i n  lobsters taken from the relatively more 
heterogenous area, Sydney Harbour and other coastal areas. 

Using B f  a]P, a carcinogenic PAH (National Academy of Sciences, 1972 1, 
as an example, level s i n  South Arm lobster l iab le  7 ) hepatopancreas ranged 
from 387-2240 nglg (wet w t )  with an overall mean of 985+671 (S.D., M=81. 
B[a]iD 1 eve1 s in equivalen"cai1 muscle t issue pool s fro% South Arm ranged 
from 8.0-43 ng/g w i t h  a mean o f  32-r-12-6 (S.D., N=81. BaP level s in 
lobsters taken From Elor"ilhwest A r m  n a b l e  2 )  were considerably lower than 
South Arm vaf ues with BtalP i n  pooled hepatopancreas ranging from 35-141 
ng/g w i t h  an overall mean o f  87-r-63 (S.D,, N=4). Tail muscle BCalP levels 
ranged from 2-6.7 n g f g  with a mean of 4,3+2.0 - (S,D,, 1\1=4), 

Aparufrom wind and tidal effects ,  there i s  a gradual movement and 
mixing of water from both the Northwest Arm and South Arm, past South Bar. 
BaP levels i n  lobster from South Bar (Table 3 )  were lower than levels in 
South Arm samples, BlalP concentrations i n  South Bar lobster 
hepatopancreas ranged from 50-102 ng/g w i t h  a mean of 70+24 - (S.D., N=3). 

Fl t i s  an example o f  a non-carcinogenic PAH (National Academy of 
Sciences, 19721, typically formed during combustion and pyrolytic 
operations, and levels of th is  PAH followed a trend simil a r  to RtaSP with 
the highest levels occurring in South Arm lobster (mean + S.D. in 
hepatopancreas and t a i l  muscl e pool s respecti vely 113006-J550 nglg and 
3132+109 nglgj. Corresponding mean + S.D, values in hepxtopancreas and t a i l  
muszl e respectively were 405Q-i-2780 Eg f g  and 935-r-29 - n g l g  for Worth~est Arm 
and 1810+485 - n g l g  and 821-26 - n</g fa r  South Bar. 



Tab1 e 1. PAH concentrations ( n g l g  wed w t )  i n  South Arm lobs te r  ( ' A A "  pool ,  ' B B "  
pool ) . 

Wepatopancreas 

PAM MAY 1981 OCTOBER 7981 MAY 1982 AUGUST 1982 

P hen 
Fl t 
PY r 
Tri 
BtalA 
Chry 
BCelP 
B f  b l F  
B f  k l F  
B f  alP 
B f  gh i  lPe 
If1,2,3-cd]P 

P hen 
F l  t 
PY r 
Tri 
B f  alA 
C hry 
BtelP 
BCblF 
B f  k l F  
BfalP 
BCghi lPe 
1[1 ,2 ,3-~dlP 

Tail muscle 

a - analyzed as 1 pool o f  6 animals 



Tab1 e 2. PAW concentrations (ng/g wet w t f  i n  
Northwest A r m  1 obster  ( ' A A" pool , 
"' pool 1 * 

Wepatopancreas 

PAH OCTOBER 1981 M A Y  1982 

Phen 
Fl t 
PY r 
Tri 
BCalA 
Chry 
BCelP 
B f  blF 
BCklF  
BCalP 
BCghilPe 
I[1 ,2,3-cdJP 

P hen 
F l  t 
PY r 
Tri 
B [ alA 
C hry 
R[elP 
BCbfF 
BtklF 
BCalP 
B[ghi ] re  
I f  7,2,3-cdIP 

Tail muscle 



Table 3. PAH concentrations ( n g l g  wet w t )  in South Bar lobster ( 9 A" pool, % '  
pool 1. 

PAW 

Hepatopancreas 

MAY 1981 OCTOBER 1981 MAY 1982 AUGUST f 982 

P hen 
F1 t 
PY r 
Tri 
BCalA 
Chry 
BCefP 
B t b l F  
BCklF 
B f  alP 
B[ghi lPe 
I C 1,2,3-cdlP 

P hen 
F1 t 
PY r 
Tri 
BCalA 
Chry 
BCelP 
BCblF 
BCklF  
BCalP 
B f  ghi lPe 
I [I ,2,3-cdIP 

Tail muscle 

a - analyzed as 7 pool 
b - not detected 
c - trace 



PAW residues i n  lobsters from Petr ie  Point (Table 41, Swivel Point 
(Table 51 and Low Po in t ,  sarnple s i t e s  near the nrou"c of fne harbour, though 
lower than level s i n  Northwest Firm and Soutit Bar arid substantial ly  lower 
than levels in South Arm lobsters,  were quite variable. For example, BCalP 
levels  in Petr ie  Point lobster hepatopancreas were 30-145 ng/g while t a i l  
muscle levels were 1,s-5 n g l g ,  Swivel Point and Low Point lobsters a1 so 
showed a similar var iabi l i ty .  Average F l t  levels (+  S,D,)  in 
hepatopancreas and ta-i l muse1 e respective1 y were 16D0+700 ng/g and S9t-31. 
nq/g a t  Petr-t"e P o i n t ,  14304678 ngJg and 87+46 - ng/g at-Swivel Point, axd 
li60+64 ng/g and IS4+21 ngTg a t  Law Point. Coastal current flows are 
general ly toward thcsoutheas t. i h i  s combined wi t h  the tidal cycles may 
re su l t  i n  complex mixing patterns of Sydney Harbour water and rela"cive7y 
t~ncondarn-r'nated coastal waders, The variabil i t y  shown in PAH I eve1 s a t  
these three s i t e s  may, therefore be due to th is  complex hydrography, 
lobster movement between the areas, and the large range of PAH values found 
in lobster (vide supra), 

Overall BCajP and Fl t level s in Sydney Harbour lobsters were similar 
in 1982 and 1981. There were l i t t l e  noticeable differences in BtalP and 
Fl t level s between May 1982 and August f 982 samples suggestin2 that PAH 
levels  i n  lobsters do no" tav  significantly over the course of the 
comercial lobster Fi shj ng season from mid-til;iy to mid-July. S b t i s t i c a l  
analysis of the South Arm data (F  t e s t ,  P=O,QSJ  showed that  there were no 
s ignif icant  differences among data From the four sampl ing periods. This 
indicates that PAR level s in South A r m  did n o t  change significanoly between 
May 1981 and August 1982. 

The Norfen Bay and Nira Bay control s i t e s  were chosen due t o  their  
re la t ive  isolation from any obvious anthropogenic sources of PAH such as 
wharves, boat mooring Facill"tl'es, etc.  PAM levels  in these control 
lobsters were low, w i t h  average B[a]P concentrations i n  hepatopancreas of 
2.1 and 0.3 ng/g for Morien Bay and Mira Bay respectively (Table 7 1. Only 
traces of R[a]P were found i n  control ta i  1 muscl e. Mean Fl t level s in 
hepatopancreas were 407 and 68 nglg for Morien Bay and Mira Bay 
respectively, while the corresponding t a i l  muscle va7 ues were 10 and 9 n g l g  
respectively. These levels are comparable to those found in lobsters from 
Point Aconi, the sampling s i t e  northeast o f  Sydney Harbour. Average BEalP 
levels  in Point Aconi lobsters were 0.3 and 0.5 n g / g  for hepatopancreas and 
t a i  l muscle respectively. 

PAM level s in lobster f rom Lingan Bay and Glace Bay (Table 6 1, though 
lower than Sydney Harbour levels,  were higher than levels a t  the control 
s i t e s  (Table 7 ) .  For example, average B[a]P levels  in hepatopancreas were 
approximately 5 ng/g  and 20 ng/g at. Lingan Bay and Glace Bay respectively 
and average F7 t level s i n  hepatopancreas were approximately 300 ng/g and 
420 ng/g a t  L-ingan Bay and Glace Bay respective1y, while corresponding t a i l  
muscle RaP values were 0.5 ng/g and 1,2 ng/g and FlL values were 74 ng/g 
and 32 n g l g ,  These 'level s may ref lect  both an infl  uence from Sydney 
Harbour water and 1 ocal anthropogenic inputs. 

Ff tlPjlr rat ios  were calculated, and highly variable ratfos were Found 
(Table 81, This could have resul ted from exposure of the animals a t  the 
various sample s i t e s  to PAH of  variable composition, animal-to-animal 



Table 4, PAW concentrations (ng/g wet wt) in Petrie Point lobster 
(ng/g wet wei ghtl (9' pool, % '  pool 1. 

PAH 

Hepatopancreas 

OCTOBER 1981 MAY 1982 AUGUST 7982 

Phen 7530 7280 
F1 t 2320 7940 
PY r 1000 730 
Tri 4370 4600 
BCalA 3360 1700 
Chiry 840 478 
BreIP 1080 590 
Bf b l F  270 If0 
BCklF 7 0 40 
BCa lP  66 30 
Brgfii fPe 46 13 
If1,2,3-cdIP 70 36 

P hen 
Fl t 
PY r 
Tri 
B[alA 
Chry 
BklP 
BfblF 
BCklF 
Bf alp 
Bf ghi IPe 
1[1,2,3-~dlP 

Tail muscle 

b - not detected 
c - trace 



Table 5. PAH concentrations (nglg wet w t )  i n  
Swivel Pol'nt lobster  ( ' A '  pool , % ' 
pool 1. 

Wepatopancreas 

PAM OCTOBER 1981 MAW 1982 

P h e n  990 1260 
Fl t 1910 2000 
PY r 970 1260 
Tys" 5890 5840 
BCalA 3010 3580 
Ghry 1000 895 
BrelP 1510 1580 
B l_ b l  F 295 272 
BLklF 75 63 
B b l P  128 120 
BCghi ]Pe 283 105 
I[1,2,3-cdIP 205 140 

Phen 
Fl t 
PY r 
Tri 
BCalA  
Chry 
B k l P  
BCblF 
BfklF 
B f  alP 
Bf  g h i  lPe 
I[1,2,3-cdlP 

Tail muscle 
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Tab1 e 7.  PAH concentrations (ng/g wet w t )  
in Morien and k4ira Bay (Control 
Lobsters samples in October 1981. 

Hepatopancrea s 

PAH MORIEN BAY M I R A  BAY 

Phen 
F1 t 
F"Y r 
Tri 
B CalA 
Chry 
BCelP 
BeblF  
B t k l F  
Bra%' 
BCghifPe 
IC1,2,3-cd]P 

P h e n  
F l  t 
PY r 
Tri 
BCalA 
Chry 
BfelP 
B[blF 
B t k l F  
B f  alP 
BtghilPe 
I[1,2,3-cd]P 

b - not detected 
c - trace 



5 C-' 
4 r 

E L C-'';; 
L 5 L O O -  
4 m  cu 

3 a, 
C ~ X * b - -  
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0 0 0 0 ,  
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Table 9. PAH concentrations ( n g / g  wet w t )  in background lobster. 

Hepatopancreas 

Port !Jior-ien P o r t  Morien Guy sborough Loui sburg 
"'61 eantf "Dirty" "Cl ean" "Clean" 

Phen 
F1 t 
PY r 
Tri 
B c a3A 
Chry 
B c elP 
Btb lF  
BEklF 
B[alP 
BEgh-i lPe 
I[1 ,2,3-cdlP 

P hen 
Fl t 
PY r 
Tri 
B b l A  
Chry 
B C elP 
~ [ b l ~  
BI[kIF 
BtalP 
Btgh-i ]Pe 
I[1,2,3-cd]P 

Tail muscle 

b - not detected 
c - trace 
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Table 12, PAH concentration in raw and cooked lobster t issues ( n g l k g  wet w t )  
PAH levels i n  raw lobster t issues.  

Sample "cype Tail muscle Hepatopancreas 

Sample pool A B A B 

Phen 
Fl t 
P.Y r 
Tri 
Per 

PAH Level s i n  Separate1 y-Cooked Lobster (Tai 1 Nuscl e l  

Sample type 

Sam~le  ~ o o l  

Tail muscle 

A B 

P hen 
F7 t 
PY r 
Tri 
Per 

PAH Levels i n  Lobster Tissues from Lobster Cooked Whole 

Sample type 

Sample pool 

Ta i l  muscle 

A B 

Wepatopancreas 

A B 

Phen 
F1 t 
PY r 
T r i  
Per 

c = trace 



Table 13. Analytical data on presence o f  additional 
carcinogenic PAH i n  south arm lobster hepatopancreas 
(August 1982 sample, nglg wet w t ) .  

PAW Concentration 

d i  benzoi - a,  - h l  pyrene not present 

d i  benzot - a,  - i 1 pyrene not present 

benzoc - j 1 f l uoranthene not present 

d i  benzf - a , h l  - anthracene 300-600 

7,12-dimethyl benzCahthracene - 1 f 

f = requires G C l M S  confirmation 



Table 14. PAH concent ra t ions  (nglg  wet wt) i n  Sydney area mussel s 
1981-1982 sample. 

P hen 
Fl t 
PY r 
T r i  
BEalA 
Cfiry 
B [ elP 
BCblF 
BCklF 
BfalP 
B f  ghi lPe  
If1,2,3-cd]P 

South 
Bar 

Bridgeport  
Basin 

Homeville Alder Seal 
Bri dge Poin t  I s l and  

Phen 
Fl t 
PY r 
T r i  
BCalA 
C hry 
G A P  
BCblF 
BEk3F 
B b l P  
BCgh-ilPe 
IC1,2,J--cd]P 

South Bridgeport  Homevil l e A1 de r  Seal 
Bar Basin B ri dge Po in t  I s l and  

b = not  detected 
c = t r a c e  



She presence o f  f ive additional carcinogenic PAH was investigated in a 
sample of South A r m  hepa"eppacreas collected i n  August 9982 in (Tab1 e 13) 

v- -7 '.-, Dibenzof a,h]pyrene, dibenzof a ,  ilpyrene and benzo~ j i r  iuoranlhene were n o t  
detected-r -The l eve1 s of b t'K aibenmf - a ,  - hlanthracene and 
7,12-dimethyIbenz[a]anLkracene - are estimates on1 y .  

Tabl e 14 shows the rresul t s  of PAH analyses of blue mussel s (Mytilus 
edul isf  sampled i n  Sydney Harbour and surrounding areas ( f ig .  21 

2 ,  A n  extremely wide range of values was obtained ranging from 
221 ng/g BLaJP in the South Bar samples to trace levels in the Seal Island 
sarnpf es while Fl t level s averaged 2915 and 29 n g l g  respectively, I t  should 
also be noted that  "Le physical appearance and abundance of mussels was 
extremely variable between 1981 and 1982, In 1981 a t  Alder Point, mussel s 
were very plentiful in a complete range o f  sizes,  whereas in 1982 they were 
scarce and o f  a smaller size,  This difference in abundance between the two 
sampling years was al so evident a t  Seal Island. In 1981, mussels were 
quite abundant, though o f  a relatively narrow size range, along the ent i re  
shoreline of the sampling area. In 1982, very few rnussels a u l d  be found, 
and there were ex"cnsi ve areas mmpl etel  y devoid of mussel s or empty 
shel ls .  Seal Island mussel shel ls  a1 so Mere thin and easily broker: in both 
years. The Honeville Brl"dge sjde a1 so showed th is  apparent population 
decrease in 1982 al though a a lesser extent. I n  general, a t  a l l  sample 
locations except Bridgeport Basin, PAH levels were considerably lower in 
1982 than in 1981. Sampling of  mussels was done during the same tiine 
period each year, early May, and the generally lower 1982 PAH levels  and 
decreased abundance may he re1 ated to the colder cl imatic conditions 
prevalent in the early p a r t o f  1982 compared to the same period in 1981. 
The exception to th i s  difference between the 1981 and 1982 samples i s  
Bridgeport Basin, h i c h  showed a s l ight  increase in PAH levels  for 1982, 
Whether or not th i s  increase i s  significan"ci1l be checked i n  future 
samplings o f  mussels a t  th i s  site. 

I n  conclusion the re1 at ive consistency of  PAW 1 eve1 s in Sydney harbour 
lobsters sampled through 1981 and 1982 indicates that the contamination of 
the inner harbour appears to be e ael a t i  ively stalsk and long-term 
situa"ton, and that  the cbosure o f  the South Arm to comercia1 lobster 
fishing i s  l ikely to continue ;For some dime* 
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