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I nforo~atS on on t h e  potent ia l  "or lobsters jHoi"iru; ainericanus j LC se exposed to creosote d,rri n y  
cainmercial s torage was obtained by c i r c u l a t i n g  qE?T6f1lZ=<7T'iTeinica i analyses sf hepatopencreas (r12;  a?d 
t a i l  mtiscle (34) t i s s u e s  froin freshly caught lobsters  from 19 areas around t he  t4arltiiiie Provinces and samples 
of  lobsters s ta red  i n  c r a t e s ,  c a r s  and t i d a l  p:iiiiids for rarlotns periods provided lnforinatlor^l about the 
dccurnulaLion of polycyclis aromatic nydrocdrbons i?kN! i n  lobsters .  

Rased oil ;a t o t a l  of about 4 2 . 2  i n i l  l i o n  pounds iM ]lo] cf lobsters  l a n d e d  annuirliy "in Canada, i t  i s  
es"iirrrted t h a t  30 M I b  ('1%) would not be exposea to crecsotn d u r i n g  comi~ercial stopage, 8.5 M I b  (20.18) my 
be exposed i: week or less,  and 2 , 3  M ? b  (5*4%) n:ay be exposed for 1-2 wk i n  c r a t e s ,  c a r s  or tanks. Aboii"c:.5 
Fii I b  ( 3 . 5 % )  may be exposed to creosote  for  per"-icds ol̂  2 - 2  mo i n  t ida l  i:iiiir~ds- 

kihen i:xposed to creosote ,  accu'iiuiation o"T""Atr occurs i n  lobsteers he ld  i n  a l l  types o f  storage ~in- i t . ; .  
liawever, Uie main p o s s i b i l i t y  fo r  appreciable accumri'lcll;Fon of PAri  i s  diiDng lobs te rs  stored df i r  i5.3 inc i n  t i d a l  
pounds constructed w i t h  creosoted inateriais.  The accinm~jlation i s  greater  dur i r ig  surmrr t h a n  d u r i n g  w i i z k e r  
storage in the pounds .  Generally, Fewer lobs te rs  are s tored i n  t i d a l  podnds ifi summer t h a n  Sn wfnter. 

blc-ecse, D, w, 1383, The potent ial  f o r  e r , p ~ ~ ~ . i r p  i;f lobsters ti: creosote dinriog c~m;?.:,icii? 5tor i iye f x  the 
Maritime Provinces of Canada. i a c ,  Tech. Rep, F i sn .  Aquae. S c i .  12G3: i~ + 28 p, 

r j r i  q u @ s l i  cnpla?; r e  fiocs a -fourg;i 6es r2nsc.i gneicects sur l a  p o s s i b i  1 i t g  que dfis norsardj iiismarus dmC?r'ican?ls ; 
s o i e n t  exposes 2 cr6asote au ~ o u r s  de i 'en"cce~~esage con?nrercial. Los dann6es sur I %cc~;rnclation, coez  css  
dnimaiix, d %ydrocarbtre; irornarliqiies 7olycyci 4'qaes (lJi"iki j o n s t 6  csbtenues par- analyses Ges tlsstas d? 
1 "gpatopancr&s (1IP) e",due mjscle de iii qiierie (TI-!: prGlev6s sur &s hornards Fraicr;emr?t ca;turt!!s pravenzf- t  
de 19 arroildissements dcs Provinces sa r i t i n~es ,  et di6~hiir i t7;110~s de hornarcis e n t e p o s g s  ddns tes c a i s s i ? ~ ,  Pfes 
wagons e"Ldes ;tangs 1 n a r k  pendant diverses p6rlodes. 

Suur ? a  base & d6bai.quemen"c sariuels d'on i r o n  42,2 millions de i iv ree  ( N  I D )  de homdrds au Canada, on 
cstime 2 30 M !b ( 7" ; )  l a  q i i an t i t 6  qu.i ne sera't pas ex,posGe 2 l a  cr6osote p e n d a n t  1 kotr-eposage tomntercid?, 
8 , 5  ivl i b  (2(3 , l%j  c e l l e  c j u i  pourrail: Gtre E X ~ C I S ~ ~  i tnE seiilaine ou mo'ins, e t  2 ,3  M i b  15,4Xj exi;oc,Ge 1-2 aeni dans 
des c a i s s e s ,  des wagons ou des ~ a s s j n s .  Envcron 1,s t4 ? b  (3,5%1 peuvenz stre expcsees 2 l a  creosote pendant 
des p6rio.ies de 2-3 mois datls les etangs 5 i~- .u?e,  

I 1  s~accurnule des PAH aaos des honards expos6s i i d  criosute, quei qile s o i t  le  type d b n i t e  
dkentreposage. Cependsnt, a c c u ~ u l 3 t i o n  appr6ciabiz de PAH e s t  plus probable cnem des h o ~ ~ a r d s  entrepnses 
pendant 2-3 mois daris des k i n g s  3 m;r~-gc: crinstrul-ts avec des m;rtBr iaux cr6iisot6s. Dans les G 1 : a p . j ~ ~  

S kccumviation e s t  p l u s  pranoncee en %t6 qu%n hP:ver. 'n gGn6ra1, le  noiobre de i.liin;ards enrrepcs6s dzss i e s  
6tangs 3 mar& es't plus f a i b l e  en 6 tg  quoen h ivere  



INTRDDUGTIOg 

Loosters (Homarus amencanus) held for several 
months i n  a I a f $ F  found to  have 
h i g h  levels o f  certarn PAY ? * I  HP and TI4 (Dunn and 
Fee 1379). The source of %AH was believed to be 
f rom creosoze used as a preservative -in doode? parts 
of tqe pound, such as pilings and dam facings. Some 
? A H ,  For example benmo(a Ipyrone, are carcinogeoic 
iliiatiorial Academy of Science 3972; and may be harm- 
ful 13 numans i f  present a t  high :evels in food, 

ine  ma1 n roAe for uptake of PAri by lobsters rs 
thcught to be Fr3w water to g i l l s  and from the g i l l s  
t o  blood, Siood would transport the PAH t o  hepato- 
pancreas, muscle and  other tissues w i t h i n  the 
lobster,  Because o f  acct.~mulat~on and bioconcen- 
tratron,  PAH can be a t  higher concen"trat1ons within 
iobster t issues toal  I n  sea hater, Also, PAd i n  
sedililenl cdir ac~umtilate ?n  lobsters, provided i t  i s  
released into the cverly~ng riater, 

The Department of Flsherles and Oceans has 
conducted  severa s s t d d ~ e r  conceroed w ~ t h  the 
occurrence ofPr l i i  I n  lobseers. The studies inclucted 
sainpi r n g  of i res l~iy  caught lobsters from several 
areas around m e  Marltime Provinces, sampling of 
lobsters a f t e r  storage i n  lobster crates,  cars ,  
tanks and t idal  pounds for various periods, and a 
laboratory s"cud,v of ~ p t a k e  and excretion of PAM by 
lobsters. 

The  purpose of thFs report i s  t o  present 
information on t ~ e  potential for lobsters to be 
exposed to creosote during short- t o  long-term 
cormercial s t o r a ~ e  i? fiih§ter crates,  c a r s ,  tanks 
and t idal  pounds, The basic informatio~ about the 
storage u n l  t s  was ohtar l ea  from quest~onnai res 
c~ rcijlated t o  tile inilustry- Appropf I d t c  inforindtlon 
o h t d l n c . 6  fro111 "ie  saniplanij sttid?cs on lcvcls of I"Rli 
w 3 e h 1  i: lobstar; ?iimnci?i z r d ,  ail<? tiirb potential lor 
sr g n l  ficiliit t~111,?~1n,l t i  G R  of lobsters 713 comztercial 
storage i ;  assessed. 

ilATERIAL GMD METHODS 

Questi nnna: res were distributed to Dis t r ic t  
Protection CFf~ces,  Departineat of  Fi'sheries and 
Oceans, in the kiaritirne Provinces i n  January 1982, 
Tne questionnaires were for lobster crates (QA), 
cars (Q91, tdnrs j Q C )  a n d  t i d a l  pounds ( Q D 1 .  A t  
each office,  the form were copied iii suitable 
ni~mbers for " t h e  oumbers and types of storage units 
I L  the area, The questionnaires and the covering 
isenorandurn arc shown I Appendix Table i ; 274 
repl ies  were received between February 25 arid 
October 3, 1952. 

Hethocis for measuring PAH compounds i n  lobsters 
HP and TI4 are described iri Uthe e t  al .  (personal 
comunication). 

BALKGROUND INFORMATION 

LEGAL SIZES 

Minimum legal slzes f o r  lobsters i n  Canada 
range from 63.5-91-0 m (2 112-3 3/16 in . )  ( I  i n .  = 
2 5 - 4  mm) carapace l e n g t h ,  Those masdring less than 
81 m ape known 3s "canrier-sized" and are processed 

?"to Sresr;, 'pszen or ccinned 'Wac soor: a f t e r  they 
are lanc?eb, ancse m a s ~ r ~ n g  31 rnm a.;d m-e are 
' itiasdef-s 7 9 d  d ,d are Str~lr~!d I I V Q  %r  a fed day: to 
s e ~ e - a  ITJSJ",~~ , r ' ~ ; '  t:oj a r t  mriteted. 

L,)BSTi:l LXKCI 

T i :  prov ide bs i kgra i~nd  inffirmatirjn ail cjei;.-ra] 
avai l d b i  I itj cf lobrl:err, Canadian  lobster idnd i i igs  
for 1982 3-12 sti.i::riirized Cy Pr-ovince dnri  by t ine of 
year when landed (Table b i e  -he siirnrna.1,: *:as pre- 
pared from detai l ad  Information on l obs te r  randings 
by cozanties a r ~ d  on size distr%but-ions of 1ooster.i i n  
t o t a l  catches from various ari?as ( s u p p l i e d  by the 
invertebrate arld Marine Plants Dirisionj. The f l r e  
d i s t r i b u t i o n  information, not &ta i l ed  here, was 
used t o  est<mate proportions o f  cafiner- and 
market-cizea loiistcrs lanriei! 57 v;m:ioils ,irecls. 
D e p n r i ~ o g  or) the area, n;ari:et-si~.,-d lobsters up 
21-100% o f  the f:ata4 laiadings o f  legal-sized 
1 obster-s. 

tetsl,er landings for. Cdriada for 1981 totaled 
about %2,2 Y 20 j i 9 , 2  M kg) of wnrch aoodt 29 M I b  
19,1 Y k g .  were cdnrier-sized and the remai?der, 
a b u t  2 2 , ~  ;4 J L  (10,1 f4 4y) were iwrket-sired [;able 
1 ) .  OF tne ra tket -s~zed ioosters, 16-7 M 15 17.6 Frc 
k g )  were landed ~n 4prll-Zuiy, 5.4 M 15 (0.64 M k g )  
i n  August-October and about 4.3 M i b  11,9 M ~ g )  were 
I c?dea 3 s? Wovember-December* 

LOBSTEP STORAGE 

Patcernr of  storage of  live lobsters *ere 
d~scussed In relation to patterns of lobster 
landings I n  Canada aad in the ted States ii_i 
$ciei.se ard  '&i'llt\r jl"i4).  I n  n r ~ e f ,  some lobsters 
c a u g h t  In i a t ~  f a i l  (Nov.-Dcc.1 are stored for la ter  
sale i p  crnt~r o. early i p r ' l n g  &en both * ~ , i ,  and 
Cdrladrorr ic;ir.;t,~~ l a n d r n g *  <iri <it d rsin1:sriri 
'3 .#ral l j ,  ~ l r d l  i ~ r  ijrlarrtl t "cr n r q h  \tor;>i: t regs fir ri ?I> 
1 dti SpY I qr i  I t  13ttir ' ; d l ~  1P t h i s  SiiillllKC W f i i  ? 

2anac1 d n  l a n d >  ngs are low- l ooster  crcitc.:, cars  a06 
tanks a re  osed i3r snort- ro ~rt?deiate-tz*m stsvage 
and t ~ b a l  po2i.d~ a r e  used 'or long-tern storage, 

1 3BSTEH STGRAGE UNITS 

Ihe ct~scr1"3tion of- storage :in1 t s  by Pror~ncc 
or area, as obtained from the questionnaires, i s  
sunmarazed I n  Taole 2. 

Crates dre  s tandard size (3 x 2 x I f t )  !I f t  = 
13.3048 in:, iflade OF untreated wood (esu;ll l j  sorlice) 
and h o l d  9C-I03 13 141 -45 kg) of lobsters, Crates 
a re  tne i n ~ t i a l  container ised os F~shrng boats to 
h o l d  fne freshly caught  lobsters. A t  fizning ports 
Fishermen ;snd lobster buyers use Floaticg crates for 
short-term storage. The crates my be t jed together 
i q  "strin3s" arid far  large operations several 
bundreb crates ~ a y  be mored "cogether, Somet~~ws 
crates are p;accd within large stallow floating cars 
fo r  prntectfon or security and for easier  access. 

Lobszers in crates are exposed Lo surfare 
daters. I F  itne crates are mored near or dgailst  
creosotrd wwrves, there i s  "se p s s i  b~ Pity that  the 
laosters w~ 4: accbmolate PAd fro= the water. 

S l x t y - ~ n e  c r a t e  storage i l n l t s  sere reported i n  
returrieii ri\dest~annairas ( A )  (4ppendix Table 21. The 



xnfurmat~on, by size of u n t t ,  storage TIIW and 
moorage locat I an i n  terns of  possible exposure t o  
PPW, -15 si~rrn*ar~zed irt Yaele 3 aira i z  revie~eid 
hr-~ef ly  belaw. 

S i z e :  64 u n i t s  spo r t ed ;  25 sindl1 larifts with 8- 
50 crates;  28 moder6te-sized units wi","?505500 
cra tes ;  and 10 large u n i t s  wi th  508-2000 cra tes ,  

Storage per~od: 63 reported, 24 unrcs w ~ t h  
s torase perrods of 0,"-I d ;  ?O u n ~  t s  v ~ t n  storage 
periods af 1-3 d;  and 19 u q ~ t s  w ~ t ?  storage periods 
of 1 wk or mre .  

Misorao~ s i t e s :  60 reilorted: 20 irnrzs mcrrcd i n  " 
'kcleiin'breas and 40 mnlts ncored 1%' areas MI t h  
creosctcd wharves, 

CARS 

7 ioa t~ r ;g  C ~ T S ,  ~oseij to store r+" i i i I . f ' i ~~ j  l a rge  
q b a n t ~ l i e s  o f  lobszers, t isuali i  rdnlc i n  slze from 
15-30 ft 1 0 i i g ~  LO-Pd Lt de i - i d  3-G + b  l ~ p ,  Sore 
cars are d i  v-i ded into escape procf cempard~efits mil 
lobsters are free t o  node about. S.lcl.1 cars usually 
are shallow '5-4 f-c deep) acd ieasters ape e r p ~ s e d  
do  surface water, knotrer type i s  the crayeid car*  
These cars  are re1at;veiy aeep and fiach compartiwnt 
(about 6 f t  x 6 f t j  .is f j t t ed  w - t h  ~p to 12 shallow 
trays wnich hold the ' o b s t ~ r s .  A t h ~ r a  Wpe of cdr 
I S  large labour 30 x 75 x 3 f t )  and i s  used to h o l d  
crated lobsters. About 3 0  crater i-r oiie !dyer ce 
260 r n  t+o layers dre nerd w l  t h i n  each r*f tncse 
cars.  A11 c a r s  and fst t ings such  ds t rays ilre 
constrdcted of  wood and are not creisoted+ Horiever, 
lobsters In cars may be exgosed to creosote i n  the 
watzr i f  the cars a r e  8i~e:-ed near creo-oted rdtrar.ces. 

Seventpfaur ca r  storage ilnlts r7os~ ' y  s?.?gJe 
cars ,  were reporled r r retttpr~ed ~ U C ~ ~ I O W G ~ I ~  2s [B] 
jiipperldr x Tdble 3 ) -  ib r .  iotorina'trn-! i r l  zerm of 
s ~ z i ? ,  s torage Lliw avid rnci(rrdge ocea us 7 3  

s;rnni?ri zed  i n  fable 4 ara4 1s r ~ d ~ e b e d .  br;ef ly 
below, 

Pize: 12 mported, 37 u n l t c  w r * h  ?. car,  
18 u n i t s  WI tn 2 c a r s ,  12 u n r  t s  w ~ c h  3-5 cdrs, and 5 
l arge i i n i t i  ,ii "L 6-10 c a r s *  

Stnragi? period: i! j l r i i t s  rei,or-tt.tl; 38 u n i t 5  
w i t h  storagc periods of loss t h d n  1 wk; 15 u a i t s  
w i t h  storage periods of 2-5 wk; and 8 un!ts ~ i t h  
storage per jods  of 6-8 wkdk. 

Moorage 51 tes.  55 u r n  t s  repartcd, : units 
moored I r  "leal" mars, 40 tinits ~x~o*-ed l  qelr 
creosotcd wharves. 

TANKS 

Taak swrage wi ts  for lobsee-s "iqge r n  s ize 
froi;7 small single tanks i n  retal P o ~ t l e c s  (stores,  
restaurants,  roadslee stdnds i, u s i n g  a;ti f lca l  sea 
water or water t r ir~ked i rdr  she sea, to units with 
LO3 o r  mre  ranks iacatea a t  or nedlr f ~ s h l n g  por t sA 
Usha1  l y ,  the l a t t e r  are supol i eb  w~ t i  pumped 
from the sea. Nurnally, lobsters a-e "re t o  ~ a n d e r  
r n  the tanks, Occasionai'y, crated lonsters are 
placea 1n the tanks-  However, waxer fled thrsugk 
the crates nay 5e r e s t r i ~ t e d ,  resulting I n  rap-id 
deplet ion o i  dmssolved oxygen and weaken~ng or death 
of t9e lobsters, 

T a n k s  are construcLed of a riarlety oC 
materl a l s .  wood, wood wv:'i f-ibreglass caclzl ncy, wood 

a ~ d  epoxy p i i i n t ,  fiberglass or  concrete. Creosoted 
materials are rlos used ir? any  af the "Laax u r i ' t s .  
Mhether la!]stet v ~ i ]  1 be exposed to creoscte and 
therefore accun?l;l?te H"AI.4 deyerzds nainiy on &ether 
the water i s  take-I from a?-eZs dith c~eosot*? S G U ~ C ~ S .  

A sotdl of :iCi t a c i  srordge i4qi"i did: reportea 
sn thc r e e b r n e 2 q ~ e s k l o n n e 1  r r s  iC 1 [ A p p c ~ d i ,  Table 
1 I i f0 rma t7~f~  10 ee;irti; c f  size,  ' i to ragf  :. m ,  
water :uppl$ dv::  mieris,ls ;sed r n  tk tiii:;+,s i s  
P ' P P O P ~ E ~  ; n  -able  5 and is r e v ~ e ~ e d  brief i j  Selrid- 

S i r e :  196 u;ijr;s were repurked, w i t h  nuinbe?' of 
tanks i n  each u n i t  rangjng from 1 to m r e  t h a n  163. 

Storclye time: 92  units i-eporled, 4t.i trines 
r ang in9  fro- less d ~ a o  1 to anc,r;"Li2 d~.. 

hater s ~ p p i y .  64 d n l t s  reoc - t:; 33 uq:ts w r t q  
a r t  f lzai  sea W a t c ~ "  ar w1Z".iac2r trucked from clean 
jreas, a P c  3$ ~ r - t s  w l t n  d a k r  wtch passlble 
creasbte ~ x p c s u ~ .  

:;dai osbnds are large enclosures buil t  1r-1 the 
r ntertidal zone, "iai.-s rerain nater cdurlng me 
l o w - f ~ d e  period, dater  exchange and renewal are 
:~ rn . ced  to :ne high-tide oc r~od  of each t i d a l  cycle 
when the water Isvol r i above t%e top of t n e  lams, 
abou t  6 i; ui. every 12,s h ,  Lobsters are r-etalned i n  
the sare bur?$ of dater during the remaining 6-6 , s  n 
o f  the t i d a l  cyc:e d h ~ l e  the outside water level rs  
celour "L"i9top of tre dain. Most t i d a l  poiiinds are i n  
t h e  R a y  of rc~nay (Grand Hanail, Deer i s l a n d ,  li.3.; 
a ~ d  11 southwestern Nova Scotia, 

Usua i ly  io3ste+s d i e  11 berated w j  t n r  .i the 
padsds b u t  nccao;onal i j  crated Ichsrers my 3e 
"loated rn  tne pounds fop  s h o r t  pcr~ous  w e ?  
snipmen"i adre received or ashcn lobstcrs are x r n g  
col lecteo s q ~ p m e n ~  ; r easo te~~  ~mte r i a l  ?as Seen 
used ;n c;langs, sheath inq and fac;ng O F  53me 
pound:, not  I n  otners- 

All t r d n i  soinds ,  totlPl?g 21, rere rpported I n  
returned qiaextionnalres 131 (Appenor  r Table 51. The 
?iiforma1310n 13 S U I ~ I Z ~ T I Z ~ R  I n  terms of sle?,  storage 
tm end bo0f;sriiIe creosote s9iirfes 4 1 1  dater 3r r n  
+ne iacicnr!d cons t r r~ t ion  (Table 51 and i s  revi?+m! 
i ~ r l e f l y  setnw. 

S i z e :  s t a t e d  capacities c f  the e idd l  pourds 
-ango from aoout 50,306-35C,OOii 13 of looste-s 
122,730-160,005 k g ) ,  wit r l  3 of tne 21 pourds qavfng 
canac t i e s  of 250,600-350,009 I b  [114,UOG-160,00Cl 
kg), 

Stardge t ~ # r e s ~  n o t  spec i f~ed  for 11 o f  tne 
poiinds, For the remainder, stated storage tire kds 
f o r  a b o u t 3  30, iisualij ~ r ;  d ~ n t e r , ,  Some of the 
poidlds may  IS^ stocked r n  l a te  sp r ing  e ~ i i  tqle stock 
retained f o r  2-3 mo. 

Lo,atzon drid i rd te r~dl  s :  three o"it7e 21 paurds 
are iocaxed I n  arezs nsa- cress;ted khari?S aqd 4 
a r e  repo-tad PI qaae a inh~cir amilnt o f  creosisted 
wood, dclsed UBI d surrey ;r 1879, 13 P G L ~ ~ S  l a d  no 
c r c s o t e d  r a t e r - a l ,  5 had n a n x  amounts a ~ o  3 irad 
beel made m n j  years ago W S ~ D  creosoted ~mdieriais, 

Depeqaqisg 9n severa l  Sectors, t i d a l  polirids my 



not be stocked each winter or s u m e r  season o r ,  'if 
s tacked,  may not css ta in  tne raximum amtints OF 
lohs:ers. For example, a t  l e a s t  5 of 17 pounds i n  
C h a r l ~ t t e  Go., Y.B., remained empty dur:ng the 
19!3i,"52 wtrlter p e r ~ o d .  

CSTiMfiTkG TOTAL CAPACITIES OF STORAGE LItu'lTS 

i to rage  oer1oc.s for  mny of tile c r a t e ,  c a r  and 
t a n k  ~ i l l - t s  are re la t ive ly  shor t .  These un i t s  cau; be 
s t o c ~ e a  reueatediy so t h a t  annua' capacity may be 
ceveral times grea te r  than the s ta ted  s lng le  
capacity- Generally t ~ d a l  pounds a re  stocked i n  l a t e  
Fall and some my oe restocked in l a t e  spring,  
IbereFnre,  the annual capacity fo r  -ti da1 pounds i; 
son;e&at less  tqan t w ~ c e  the sirlgte capacity. 

Estimates of tne to ta l  capac i t i es  f o r  each OF 
t h e  fzur  types cf storage u n i t s  were obtained by 
sui7m: GS, tne s.ifan:~acr.?n oir sl nsle  and ariwal 
capacr ties provr ded 3y the quest?onr?ai res .  The 
t o t a l  srngle  capacity 1s aoout 1 , 3  M l o  10-6 M 4 9 )  
f o r  c-ales ,  2.5 M I b  (1.1 M k g ?  f o r  ca rs ,  2 M l b  
(0-9 M k g )  f o r  tanks and about 3 M l b  ( 2 . 4  M k g )  f o r  
t i a a l  pounds {Table 7 ) .  

Tqe t o t a l  annual capacity i s  about 7.8 M I b  
(3 .5 :I r g )  f o r  c r a t e s ,  4 -9  M t b  (2.2 M k g )  f o r  ca rs ,  
22 M I D  ( 1 3 , O  M kg) f o r  tanks and 5.4 M Ib  
42.3 M kg1 f o r  t i d a l  pounds (Table 7 ) .  

'he reported anntia? capacity f o r  many of the 
tank un i t s  m u s t  have been overstated.  The esiimated 
annual capaci ty For tanks, 22 M 1b 110-0 M kg), 
almost equals the qiiantity of market-sized lobs te rs  
iaqded annually, The r a t i o  f o r  annual t o  s ing le  
capaci ty i s  abottt i l  dhich i s  out of l i n e  with the 
r a t i o s  f o r  c r a t e s  ( 6 )  cars  12) and t i d a l  pounds 
1 . 6  i f  tile r a t i o  f o r  tanks was about 5 o r  lower 
ins tead  of 11, the  adjusted f igure  f o r  annual 
capaci ty would be aoolit 13 M I b  (4.54 M kg) o r  l ess .  

The q i i a n t ~ t ~ e s  of lobs te rs  t h a t  may be exposed 
t o  creosote  i n  each type OF uni t  Nere e s t i m t e d  from 
-; nforrna"Lio suppt i ed  by the quest jonnaires  and 
summarized in Table 7 ,  The &%a have been adjusted 
t o  Include t i e  portion of lobs te rs  i n  the '*unknowns' 
moorage s i t e s  o r  water supply t h a t  may be exposed t o  
creosote  (Table 81- 

i n  summary, and based on annual landings of 
22.4 M ib  (10.2 14 kg )  of market-sized lobs te rs ,  the 
estimated pounds of lobs te rs  s tored near creosoted 
sources on an annual basis  are  about 3.3 W l b  
43.5 M k g ]  f o r  c r a t e s ,  3 - 2  Y I b  (1 ,45 N kg) f o r  
c a r s ,  4.3 !4 l o  11-95 14 kg) or l e s s  For tanks 
(ad jhs ted  value3 and 1 - 5  M l b  ( 0 - 6 8  M kg) f o r  t ida l  
potlnds, f o r  a grand t o t a l  of 12.3 M I b  (5-6 M kg]. 

Ouanti t ies  s tored nedr creosote fo r  l ess  than 
and far  m r e  than 1 vrk are l i s t e d  i n  Table 8, 
Quant i t i es  s tored f o r  m r e  than 3. wk are  about 
1.0 M I b  1.45 M k g )  c r a t e s ,  0.4 C 7 b  10.18 N kg) 
c a r s ,  0,9 Y I b  10.41 M kg)  tanks (ad jus ted  value) 
and 1.5 t4 15 (0.68 4 4 3 )  f o r  t i d a l  pounds, f o r  a 
grand t o t a l  of 3.8 Y Ib 11.72 M k g )  (Table 8). I t  
Follows t h a t  the t o t a l  h e l d  w a r  creosote  f o r  l e s s  
than 1 wk is about 9.5 M I b  (3.86 14 k g ) .  

1 nfgi.inatisfl i>n t r a f t j i e r  of ;cbster 's r-gi"2np 

*;);ge of U l l  it, dr:&i!-.f 6 8 -  fi-c;n ,;>e is:ciit, 3.1 L,: 
another was .-cut o>"ineri. T"e ,pi:':1 r r d l s ? : : ~ ~  .* i , ,; 
be for  lobster ;  i n  shisr-t-ter-m i;oi di s g ,  5t*5:)33;J i n  
c r a t e s ,  "r car:, 'cdnks or. t i d a l  poi;sds f a r  nxjderite- 
t o  long-terw storage. The adjusted to ra l  ;nnuai 
capacity fo r  the u n i t s  (29,: IIt; (12 .?  f4 L ; i i ,  7 3 3 ) e  
8 )  exceeds the i , r ~ ~ j o l ; ~ j i  ~ t 3 t < i 3  ,3a:l.i,:; : d ~ d j  . - g ~  
market-sized 1aSr;ter-s (22,4 Y i h  :Id,: ": L ;:, laoIr: 
I 1. For c x a ~ p j e ~  t nere  #ere prob1ci.s .is;?:? d t e d  
w i t h  estiinat-lrig the to ta l  cagacity OF tan% storage 
tini t s .  In  addi t ion,  the ",tdl il:.~i?iia"capac; t y  was 
estimated by su~rmarizirig t r ~ e  tails-i t i e s  of the  f o r  
types of 1.ani"L s n d  same ci~aiici-iii..: proba>.lj 
occurreci because of t r ans fe r  OK lihsters fr~;i:i ou;e 
type of a n r t  t o  another, 

l n r t i a l  r ]  soive I~I)saLers ielijd oe he1 d l c l r  
i reosotcd #hat-iez. "or example, about 52n  3f tilase 
held 5n c r a t e s  may ae exposed to creosote  before 
t r a n s f e r ,  After  t rans fe r  to  cars ,  tanks or t i d a '  
pounds r t  wcd:d he cxpectea t h a t  &out  SI -, 52 c r  
38%, respect ively,  wodld be exposed agairi to  
creosote  {Table 81. 

SIGNIFICANCE OF EXPOSUXE Cc LOBSTERS TJ CREOSCTF 

Levels of 1 2  polycyclic aromatic hydrocarbons 
( P A H )  i n  NP and YM hdve been determined for  lobs te rs  
from 19 areas  around the Maritiiw Provirices [ d a t a  
courtesy of 2 .  Uthe and G .  S i r o t a j .  The infopmatioa 
i s  sumarized in Table 9 a s  minimum level coserved 
acd as the t k e e  highest v a l ~ e s  observed* Tqe t+ree  
highest  values a re  reported because some 2: t?e 
waxinen v a l w s  appeared t o  be odc l ie r s*  EnjnpIes of 
aoss ib ie  o u t l i e r s  a re  compounds Yos. 4 ,  6 ,  11 and 12 
f o r  HP and 1-4, 8 and 9 f o r  TM, dnere tne 
differences between the highest and the second 
highest  values a re  1-6 x or  m r e .  

Seven of %he compounds #!err reported to 5e 
carclrogenic,  140s. 5 ,  6 ,  7 ,  8, 9, 10 and 12. (Lo 
and Sandi i8781- 

STORAGE NEAR CREUSOTED WHARVES 

Crates 

Lobsters frain f i v e  areas  were s a ~ p i e :  a f t e r  
heing held in  c ra tes  near creosoted w$arves for 
about 1 wk, I n  addi t ion,  f reshly caugvt Io3sters  
from Four of the areas  serve ds a i r e c t  c ~ n % ~ ? l s  
(Table 10). During the 1 kik storage,  leve;s  of imst 
?An i n  HP and i n  TM increased. The excsutioq das i"ii 
of lobs te rs  held i n  Charlot te  Co., N - B .  

Compared with the range of normal ra'des f o r  
lobs te rs  from 19 areas (Table 91, lobs te rs  beld a t  
Port t4outon, N.S,, had th ree  PAi i  + i l  d P ,  and l a a s t e r s  
from Chester ,  M-S., bad four PAii i n  riP t n a t  exceedec 
control valtles. Lobsters froln Glace E d y ,  X.P., r;af! 
trto PAH i n  TM and those from Auld" Cove, V - S . ,  had 
orre FAH l r i  Tf4 "jiiaat. exceeded coiltrol values o: 
1 2 3  exceeded cont ro l s ) .  A l l  seven carclcogenic P A i i  
(Nos. 5-10 and 121, wore ~ i t q i n  the control range 
except fo r  compoiind KO. 5 i n  HP of lobster; From 
Chester,  N,S. (1 o f  70 eiceeded c ~ n t r o l s ) .  

From t h i s  i t  i s  conciubeci chat lobsters  f n  



c r a t e s  near creosoted kharves w i l l  accumulate PAW. 
T h e  degree o f  accurnii:at:on appears t o  oe related t o  
s to rage  tine and the h 3 l d ~ n g  zrea,  i n  pa r t i cu la r  t o  
"Le extent  or freshness of cz-e-,>n"ird n ~ t e u i a l s  in 
tne  hnarges. 
- 
ianK storage -- 

Lobsters s tored For dbout 1 wk rn tanks a t  
Dipper tiarbstir, h - R - ,  snow low valiies fo r  each of 
the  12 FAH compoirnds i n  HP and i n  Tt4 {Taoie 11)- 
There were no creosoled s t ruc tures  nearby and pre- 
sumably l i ttl o creosote  i n  the water supply. 
These data p r  represent control values For 
D ~ p p e r  Yarbnu Maces Bay, M.B,, l o b s t e r s  (Table 
i l l .  

Crates w i t h ~ n  P ---- 
Yesur ts Sot analyses of samples from lobs te rs  

t b a t  nad nee8# sxured I D  c r a t e s  wfthFn Floating cars 
Jipp-r -;ai.bo!ir aria ;-!dctjs Bay, N,B, and Port 

Woutm. !4,b., for  1 2  h t o  2 wk are  l i s t e d  rn Table 
ii, Irr addi t lon ,  data  F w  frashly cai?gl',t loilsters 
(con t ro l , )  d t  Port Modtoo, N.L, are  l i s t e d .  

S t w a g e  I n  :rates rti'itllin c a r s  near creosoted 
wnardcs at e ~ c n  o f  the three areas  resu l ted  i n  
increases In the levels  of s i x  t o  e igh t  PAH 
conlpwnds ~ r r  d P  and In three t o  f ive  PAH cornpounds 
i n  I'M* 

Compared ~ i t h  tne range of normal values ( f a b l e  
91, PAh l eke l s  i n  HP or TM of i o ~ s t e r s  s tored f a r  
l e s s  than 1 w4 #ere w i t n i o  the range of control 
values (0 of 40 exceeded cont ro l s ) .  For those 
s to red  For I wr w more, two PAH i n  XP (compounds 
kss. 2 and 31 exceedea control values ( 6  of 32 
exceeded con'!sois). A1 l seven carcinogenic PAH i n  
h P  and TK *ere wi"tx;sn b e  range of control values ( 0  
of 70 exceeded centroi s i .  

i t  rs c o n ~ i ~ b e d  i -n i i t  l obs te rs  s tored f o r  
l ie r  iuds ~ ~ t l  t o  2 WL a c c ~ ~ r n ~ ~ l a t e d  PAii, the degree of 
~ C C ~ P U  1 at] o r  DY ;ng re1 ared t o  the iacal condi dions, 
ds ~ I S L I S S ? C  ~ r e i i ~ o ~ s l y  for  c r a t e  s torage,  and on 
s to rage  trme. hone of the carcinogenic PAH i n  WP or 
TY exceeded c o n t r o l  ~ a l u e s ,  regardless  of location 
or s torage tiirle a i  l e a s t  up t o  2 wk. 

Yssuiti f o r  lobsters stored for  2-3 810 In 
h3nter  I n  f i t e  t i d a l  pouods a re  l i s t e d  in Table 12. 
Tne reoorted amc.rvts of t reosoted materi a1 s range 
from littic ;on f l o o r  of sltiiceway only) f o r  pounds 
Nos. 2 and 3 ,  -to slfgh'cly more ( f l o o r  of slu?ceway, 
twine, 10 f t  (3 615 of Fencing) f o r  pound No. 1 and 
t o  far r:y ex tenswe l o r i g i n a l l y  made with creosoted 
n i a t e r i a i s l  f o r  pounds Nos- h a n d  4 -  

Cosipared w ~ t r i  tile range of control values 
(Table 91, lobs te rs  had froin three to  s i x  PAM i n  HP 
and f r o 3  zero t o  two DAkI i n  TM w i t h  l eve l s  above the 
control  values (25 of 120 exceeded c o n t r o l s ) .  

Gonsader~ng the carcinogenic PAi i  i n  tip, only 
campound No. 5 for  lobs te rs  from four of the f ive  
pounds and compound No. 8 fo r  lobs te rs  f r ~ m  one 
pound  exceeded the range of control  values ( 5  of 35 
exceeded conl ro l s ) .  In T N ,  coqpound do. 5 fo r  
l o b s t e r s  r n  one pound exceedea control values j l  of 
35 exceeded t o n t r ~ l  s 1 .  

mo t n  surfirner and d i f f e r e n t  lobsters Far 3 ao in  
winter ar-e r e p o r t e d  by litlle e t  a l .  (persondl 
~ 0 ~ f i ~ ~ n i i a t i ~ i i i ~ 3 ~  Tlie pound da~,;"s back t c  t i i t  19(SO1s, 
and had oee!q ci?,:st;-lrcted or ig i i i a l  ]y * i t h  Creo;gted 
i na te r i a?  - hrtiir 3 flit; st\j:a.;.?, l evc i s  o? PAH ir; riF 
:,,..*a 3.,13 
r r c ?  i ci,i,.rs f:i:!;te. iri : i;,!;*i:.i;. ri;dn i iq ter . .  
For t h e  sulil;i:e- :,torage, 1 se.zer1 car;i i;ogeciic :"i,!{ 
i n  Hi" a i id  Ti4 c;+.zi.eiied control  ~a l taes .  

tiasi?d ori d t o t a l  of 22 .4  I4 i b  110.2 Y kg) 
l!OOq%) o f  market-sized lobsters  landed annual i y ,  i t  
i s  estiiriateid t h a t  10,l i.i l i j  (4,6 PI k g )  (45%) wouirj 
not be c x p ~ s @ d  to creo-,oet. diit i r ~ g  con~mcr-ii a1 
St01-2911. A r i i j i i t  12, :  M 1's 15.0 I': k g )  (SS ' i )  cou ld  be 
exposed d3 fol  l;t*s: l e s s  t!:ai~ 1 . . '~ i n  crd tes ,  ca rs  
and  tanks 8,s t4 l b  63.9 M kg1 i 3 8 X ) ;  more than 1 wk 
i n  crskes,  c a p s  arid tanks ,  2 - 3  M Yb (1,0 M k g )  (13%) 
2-3 mo i n  t i d a l  podfids, 1-5 M i b  {0,7  M k g )  ( 7 ~ ) .  

i r t m  uf S I ~ F I  F ~ ~ d n ~ - e  of' the accurnt.~ ~ a t r o n  of 
PAH oy lossters, s t  #as caficluded t h a t  some 
a c c i i w l r t  un m ~ l d  i n  lobsters  held For less 
*ai l  i k k  near c V ~ c r s o t e  wharves In c r a t e s ,  car: 2nd 
presuiriasiy "tanks 16.5 14 l o )  13,8 M kg1 arid i n  sucb 
u ~ l t s  f o r  periods o f  1-2 wk 12,3 M 1b) (1.0 M kg) .  
Hodever, fec O F  'cqe 12 PAH (16 of 240 measureine~ts, 
6.:;) ana p r ~ c t ~ c a l l y  none of the seven carcinogenic 
Pa* i l  of It,? rf~e~surements ,  1,4%1 would be expected 
r;o 3 c c t ~ , ~ ? d t e  rc levels exceed-i~~g control vdlues. 

The iiia1.1 p o s s l b ~ l a t y  For appreciable contamlna- 
t r o n  a$. I sos te rs  wirh PAH remains w i t h  iobs le rs  
stcrr-d f a r  2-3 no ~n t ida l  pourids c c n t a ~ n i n g  
re?at~vclj ierge amounts of creosoted m t e r - i a l s  
{ d o u u t  1.5 R ID ( 0 - 7  M k g )  of i c b s t e r s ) .  Under 
h7ntrr ccndltlons, few of xne 12 PAB cornpotmas ( 2 5  
of i l 2  neasuremcnts, 2 1 , 2 % j ,  b ~ r t  not irany of the 
sesii.%: ,~r&ls,) i je i , rc  Pp0r (6 o f  68 measi~remnts ,  a.e&j 
e x c e s a ~ d  cdnzrci values. 

sased 011 .revlous work w r t h  lobs te r  from one 
crtosoeed pound (uzhe e t  a l e  personal 
conmur l~ca t~or i j ,  rr ;  woula be expecred t h a t l o b s t e r s  
held For 2 or 3 no would accumulate h ~ g h e r  levels  of 
PAd ~ r i  s u m e r  t h a n  I n  winter. in  t h i s  rid01 pouna 
under *ari-i;er condl tfoits f o r  2-3 mo, several of the 
pPH ( a v g .  3 o f  44 n~eesuremenls, 331) ana several of 
toe cari&liiop:ni:: PAn (13 of 24 measurements, 54;) 
exceeaed coratro l val bes. 

The n n w m d m  ?eve is  of toe 12 PAH In freshly 
caught  toasters from 99 areas ranged From t o  19 
n o i s  det demqtt i n  h P  and From N O  t o  1 . 2  ng/g in TM 
{Tassle 9)- i toriver, the imx i rn~m l eve l s  ranged from 
18-1720 i ~ J 5  10 YP and From 2.6-140 ng/g i n  Tbl, In 
other  wards, there 15  a wide viiriatjon i n  PAt i  l eve l s  
f n  f ~ e s h l y  rdug" h a c b s t ~ s  from d i f f e r e n t  areas .  
Therefore, a w i  cie vari a t jon I n  PAH l eve l s  a:nong 
l o ~ s t e r s  olaked ?n t i d a l  pounds would be e ~ p e c t e d  
wherhr r  toe :obsters were fresniy caught  o r  nad been 
s tored teiapurara ly sn other  storage urii t s .  
i o n s c g ~ e n l l y ,  ? f  elavatea levels of PAd a r e  founa ~n 
lobs te rs  sampled a f t e r  storage i;n t ida l  pounds, ~t 
1s iinocssioie 31 judge adccilrately whether tne 
accunulatroa r s  re la ted  ts %Re ctinai"con 06 ti;e 
lobs te rs  2s received or t o  c o n d ~ t l o n s  i n  the t ~ d a !  
pound. Pepeated sdmpl ~ n g ,  a f t e r  furtner ;torage i s  
require3 to assess whetber condrtrons I P  a pabnd 
dctdal ly : o ~ t r i b d t e  t o  tne accumulation of ?AN I n  
the Inbstef;. 

Datd for looster: held in  a t ida l  pound f o r  3 



Subject t o  the above reservation, i t  i s  
~ o n c i u d c d  t h a t  m e  p t e n t i a l  For 51 g.ii f ~ c a n t  
contaminae:on of lobsters  d i t b  PAn 1s l ~ r n i t e d  t o  
long-term s ta raye  I n  m e  or two of the t ~ d a l  pounds, 
p a r t ~ c u l a r l y  i i b r i n g  sur-mier. 

r,C 10-2 Y < g  of mzrkeP-sued lobs te rs  landed 
jedr ly  i s  Casada ,  abou t  d5X ( 4 . 6  '4 kg) a r e  s tored In 
c r a t e s  ( i . 3  s4 x g ) ?  cars  (0-3 M kg), tanks (1 -8  M k g )  
dnd t1da1 oct>n<s i i , ?  V kg) where there  i s  no 
exposaire t o  creosote ,  

Abi i r t  ad- (4-9 M kg1 of tne loos te rs  a re  s tored 
f o r  ~ t ' r ; a t l i  of 3 fegd ~ O U C S  t o  a b o d e  wwk I n  c ra tes  
11.5 k g ) ,  cdrs  ( ~ - 3  ;*I kg!, afia t a w s  11 -9  PI kg) 
wwre  tnare -is m e  p o s s ~  h~ 11 ty of exposure t o  
c r e c t s o t ~  Ti?e crilres and cars  are moored -in areas  
* ~ t n  creosored Mharrris or t9e ti;?ks a re  where the  
water 17;ets  are nezr such s t r u c t ~ r a s .  E Q  sdch 
in~bLss r.ii?turnjsd-i er of the lobs t s r s  w i t 9  PAh aoes 
nos SWI, t o  he sever?, par t ly  because o f  tne 
r e i a l i v e l j  >hopt storage --,riiips. In our samoling of 
l o b s t e r s ,  te*4 of tne 12 ?AH 16-72 o f  the  
meas~remenlsi rind p r a c t ~ c a l i y  oone af the seven 
carclrlogenlc (1 -4'5 of We m a s ~ r e ~ w n l s j  exceeded 
tile rilqge of c o n t r o l  values.. These un i t s  are  
w ~ d e s j ~ r e d d  lrotn t i ?  t e r m  of location and In t ~ m  of 
y e a r  wnen used (varsous legal f ~ s n ~ n g  seasons). 
Recommendat~ons For tnesi- s torage un l t s  are: (1) t o  
keep tne s t o r a ~ e  tlrnes fo r  iobs te rs  a t  a minimum, 
and (2) p c s s ~ b i e  t o  rave the u n r  t s ,  o r  t o  extend the 
water rn take :  for tanks, furxher from the creosoted 
s t r u ~ l t c - e s .  The l a t t e r  should reduce the 
poss hr 1 i t y  of cantamiqat~an of the lobsters, because 
of d l  P ~ t i  on,  dno t h e  consequent l cwer~ng  of 
concentra"cons 3 f  FlW ~n tne water, 

A m u t  6,7$ iu,7 M ~ p ,  of tne lobs te rs  a re  
s to red  for  2.3 zla ~ i ?  tr d a l  nounds where creosoted 
ndterlals bade been used. Contam?nation of the 
l o b s ~ e r s  with PAS 1s l e ss  d ~ n n g  wlnter than durang 
s~riaqer storisgo, Most, but not a i l ,  s torage of 
l o b s t e r s  In t rda l  pouqos occurs dunng  winter ,  From 
our sampl ing ,  conta ln ina t io~  of the  :obsters  w i t h  PAN 
seeas t o  be s~mm l a r  whether tile t ~ d a ' i  pounds have 
r e ~ d t 1  vely l i  t t i e  creosoted material i m a i n i y  on 
f l o o r  of s l i a~cerays  or consi derably m r e  creosoted 
materlai has used many years  ago. Af te r  aoout  2 mo 
s to rage  i n  # I n t e r ,  several of the 12 PAH I n  lobsters  
(21.28 o f  "Le maslarementi a n d  several of the seven 
Lrirclnogen1c PAII 18-8% of xhe masurementsi exceeded 
t n e  ranges of control values. i t  ; s  I l t e l y  that  
hlgner percentages of tiie PAi neasdremnts  would 
exceed control values 41th longer s torage In winter 
o r  wjth s i m ~ l a r  or longer s torage i n  summer. 
Consequentiy, recomendat-ions fu r  the Se* pounds 
w i t h  creosoteed i w t e r i a i s  a re  (1) keep s torage t ~ w s  
I n  w ~ n t e r  and par t rcu la r ly  ~n summer as shor t  as 
p o s s ~ b l e ,  (2) avoid long-term storage In sumer ;  ( 3 )  
r e p a l r s  o r  replacements to  be nrjtie m t h  
non-creoseted ~mtei-la1 s. 

ir. 1s notccert ia~n whether PAf! I n  tne sediments 
of the t ~ d a l  pnhnds contr ibute  t o  contamination o f  
t h e  1oSs"Le~-  I f  so, some o f  the sediment could be 
renloved d b r ~  ng  robti ne :rial ntenance when the ti d a l  
oounds are  not stocked w r t h  lobs te rs .  

5 
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Table 1. Sumary o f  lobster lartdmngs i n  3anada for 1982 by area and by season. 

Provl nce i Lobster S ize  i innual  h i r s t a r n a t e d  Es t~mated  r a n d l  ngs  of 
County ddr s t r f  c t  lirni t landjrags mrket- narkets iay season 

canner 1981 s i z e d  ( M  i b l b  
market ( M I D I  (%I ( I r l l b )  TfrXg-Fm-eTTTEE 

Fa1 I 

Victoria 5R C 1.3 61 0.19 0-74 
I n'aerness 78 i 1 , 7  29 0-49 0.49 
Cape Breton 68 C 1-4 61 0-85 0-85 
Richmond 6 A M 0-16 3.00 0-66 9-16 
Pictoil 36 G 1,3 37 0,48 0-48 
Antigonish 78 C E , 1 37 0 0-41 
Gc8ysboraugh 5 $4 9-19 100 0-19 0,19 
Hal i Fax 5 I4 0,13 100 0.13 0-13 
Lunenburg 5 i"; 0-06 100 0-06 0,03 0,0? 
Queens 4 M 0-26 100 0-26 0.13 0,13 
Shelburne 4 3 ,O ED9 3,O 1 -5  1 - 5  
Yarmauth 4 "il 2-8 100 2-8 1-4 1-4 
Digby 4 iri 0.7 130 0-7 O , U 3  0,04 
Annapo? I s 3 14 C, Od lac 0.08 0-04 T;,r?r$ 
K ~ n g s  3 14 0,01 100 0.02 0.01 0.01 
Harts 3 t4 0 IOC 0 0 0 
Coichester 13,s C -14 0-03 :011/'37 0,0? 0.015 0,015 
Cumberland 8,1B,3 C,i4 0-2 400137 0.07 0,04 0-03 

N,S, total 1 4 - 4  10,s 6 - 9  0 3,9 

New Brunswick - 
,Albert 3 0-06 100 1.06 0-03 0.63 
Sa; r ; t  Jchq I Y 3, 10 109 0.16 0,08 C, 08 
C t a r l o t t e  1 , 2  R 11,615 100 0.66 0.33 0.33 
Rest I goucne i G  C C-16 21 0,03 0,03 
Sloziccster i C  C 3-7 21 5.57 C-57 
Northdmberl a n d  7C C 1.G 21 3.21 5-21 
(-.re: 8 C 3-11 ?L 1 53 0-53 
i e s 5 w s i a ~ d  9 C 1 - 4  21 9-29  - -- 0-29 -- 

i.4 B t o t a l  ( 3 - 2  2.5 1-25 0.92 0-44 

Prince Edward i s :and 

i+rl nce 8,78 Ir S , i  69 3,97 0 3  0-47 
queens 7B C 1.5 I9 ;-28 0-28 
< 1 ngs 7B I: 5.4. 19 0.97 13-37 -- - -- ---- 
P-E,!. t o t a l  i.1-7 2,2 1.75 0-47 0 

Quebec 9*10 C 3-0 100 3-0 3 -6  

Serrfoundl and  - 11-14 :.I 4,C ZOO 4.0 4-0 

a 2,205 j b  = I kg. 
b Spr l  qg season - 4pr I 1 - Ju ly  

Sidmer season - A d g ~ i s t  - O c t o b ~ r  
Winter seasoli - Ya;- i ly  Fjoveimer and Deceinber - p o r t l j n  ;anded r n ?  spr ing 

nas  been transferred to the spr ing l and1 09s. 



Table 2 .  Dis t r ibu t ioa  of lobster storage u n i t s ,  by province and area as  
determined from qdestionnaires. 

Number of storage u n i t s  

Tfda'i 
P rov ince  gr Area Crates Cars Tanks pounds Total 

Bay o f  Fundy i 2 12 i 5 18 51 
Northumberland Strai t 20 15 34 0 59 

Baj,  of ftirdy 7 27 7 1 42 
Northcrnberl and  S t r a i t  I - 10 0 I1 
Eastern Coast I G 15 9 2 35 
Cape Breton 6 1 1 9  0 18 

Totals 69 74 110 2 1 274 
-- 







Table 7- Summary of storage u n i t s  terms o f  quaneities o f  lobster held  R'n 
relation to possible exposure to crcasate [l I n  = 0,454 kg). 

3 u a n t i  t i e s  s t n c ~ e d  

i n  trucks or hi l d i n g s  6 53 855 2.6 
Jnknown 12 48 199 4,1 
Mear ~ W ~ s o t e d  34 141) 612 6641) 3,9S8 i d , i i 7 )  6.5 (6.4) 

sd 

b ~ s t r i w t e d  Doorruaije stored rear creor;":e f;lc mre L l i w  i &L 

154g ?f s ~ o g l e ,  3 0 3  of a n ~ ~ a l  316 1,247 3-6 

r o t 3 1  74 ~ ~ ~ 4 . 5  4 922 2.0 

'" fi a r i i ~ k  $ 2 3 : ~ ~  :ncr;rpqr-ta&cs Si./b$th (';,a: of i,,aknw:ls 

SC,C;,~--,~, i-,clii is~t..I pill.?~lda3t? SttirCd iliiiir creosote for m r c  Li1a.i I weeit 

i 2 3 , 5 %  of  s ing le ,  13-7s c f  ar~znuali 522 55.3 1.1 

exjiosijrc, 17 18 268 i 4 ,8  
Art. seawater 

No erposur;, cleav 11. 44: 2,240 3 

tinkno~r'i water supply 53 1,017 13,057 (5 ,C85i  12-8 (5) 
Near creosoted 29 570 6,843 (2,850) 12.0 (51 

wharves 

Tr i " t1  l?i i  2,046 Zr,a08 ilC,4L;i I1 15) 

"Near creosote wharves, a d i u s t e d  La ~ ~ o r p o r a t ~  23157en (51%) o f  dnKnoHns. 

56 1,098 13,531 (5,443) 12,3 ( 5 )  

k s t l m a t e d  palandage stored near creosote for row than ! wk 

(51% single,  22% a v n u a l l  566 2,970 la,lsii 5.3 ( 5 )  



Table 7, continued 

Quantfties stocked - -- .- - -- 

S i n g l e  Annual 
Pgssi b i e  exposure No ., capaci tg cdpacity Ra", io 

t o  creosote ufiits ('000 I h )  ("000 I b )  Annua l  [S ingle 

No exposure 12 1,642 3,080 1.9 
".l~nor amun; 3 495 640 1,: 
3 f   creosote^ s b  
Creosoted e 893 1,250 1.4 

~ a t e r ~ a l  s39b 

' i o t a  i 31 3,6127 4,970 1.6 

"torage near creosote  for imre tnan 1 wlc 13 mo; 

Table 8. Summary of poundage of loosters  expcised to creosote ddurrng commercial storage 
(poundage expressed as  mill lor I D  and I fl l r b  = 0.44 V k g ) .  

-- 

Poundage - Poundage 

Storage u n ~  t Annual No exposure Stored near Stared near creosote source 
capac i ty  "i creosote crcosate  source < I  wk >I wk 

Crate 7.8 3.7 4-1 2-9 1.2 
Car 4.9 11,9 4,O 3-5  0.5 
7anka ( 2 2 - 4 1  lQ.4 (8-9) 5-0 (13.53 5.4 i10,6) 4,2 j2,9) 1.2 
T ~ d a l  Pound 5-0 3 - 1  1.9 0 1.9 

T o t a l s  140.1) 28.1 (16.6) l 2 . 7  (23.5) 15,4 ( 1 7 )  10.6 ( 6 . 5 )  4-8 

--- 

aQuan t i t y  For t anks ,  ~n brackets, probaoiy cverest lnated,  

S~atals adjusted on b a s i s  t h a t  22.a M I b  landed (Table 1 )  a r e  83% of 28.1, 
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T a b l e  l o .  iqkl leveis h f resh ly  caia'gOt lousters dnd  ttzcse ne ld  i n  crates nedr cre0sGl;ed wharves fur a b o u t  I 
wk (concewtra t io i :  In nq/g w e t  weight, pob? 

Port  fdouton, L S .  Srsc? Bay, Ws5. Lhester, 4l S, Char. Co,, ~ 4 - Y .  A u l d "  Cove, h.5. 
Compobnd Fresh rield F P S ~  Heid fresh H ~ l c  rregh riel c' lie1 o 

17 i 4 3  
1 r* 115, 
Ti? 2 7 
biTi 60 
2 1% 
i 14 

1-7 10 
1-7 13 
i R 1 - 5  
;R L 

1 - 6  5 
0-7 2-6 

C = Carcinogenic PAH 
ND = Not detected, -R = Trace 
"ndicates vali ie  excwdis range f o r  fresh:y c a i d ~ h t  lobster5 
bindicates value w i t h i n  inaximun of ra:?ge FBI. Freshly caught lobsters 



Table 11. Examples of PAk levels  i~ lobsters from tank  storage ~ t h  no creosote and Prom car 
storage (crates i n  cars )  near creosoted vtharres For various times (concentration i n  ng& wee 
weigh t ,  ppbl. 

--- 
Dipper  tiarbour, N,B. -- Maces Ray, N.O, P o r t  Mobton, t4 -S-  

Tanks Crates in Crates i n  Crates i n  Crates i n  Freshly Crates I P  

Compound no creosote c a r ( l 2  h r i  c a r l i  wk) car(2-3 d l  car(2 w k )  caughz car(?-10 d l  

Hepatopancreas 

T a i l  muscle ---- 

' r  n d ~ c a t e s  va lue  exceeds control range (Table  9 )  
b ~ r l d ~ c a t c s  value idi t i l10 naximum of control ranse (Values 1-3, :able 9) 



- -  - 

Compound P o ~ a d  -$I " o ~ n e  *2 Poofia * 3  ?nuno 84 P w n d  45 

Tail Muscle 

Pourid i"1 Sluiceway, tvv~rra and 10 St 13 m 1  o f  a re  creosoted. 
" -2 f luor  o f  S ~ U I L ~ ~ ~ Y  ~ r e b s d t e i .  
" ' 3  '"" $0 

" P4 3 i d  par t s  crecsated, aaz rog  hack to %350%s, repar rs w ~ t h  untreated w o a .  
3 5  O l d  p a n s  crros9led, " 

8 ,  I $ 8  

" n d ~ c a t e z  value exceeds c n n t ~ a i  rdnge (Tab le  9) 
bind~cates va lde  r j i t h ~ r ?  miximum o f  eortroi range (Values 1-3,  Table 9) 



Appendix Table I .  

LOBSTER IMPOUNDMENT QUESTIONNAIRE 

There i s  growing concern t h a t  lobsters  take u p  and s to re  chemical 
compounds ca l led  polycyclic ar3mat ic  hydrocarbons (PAH i n  shor t )  i n  "Le 
hepatopancreas ( tomally)  and i n  the m a t .  P A H k  are forired wheq foss i l  
f u e l s  burri, and they are  present i n  creosote. Some PAN's are carcinogenuc; 
consequen9,3y, they are  po ten t ia l ly  dangerous zo people. 

& e  a re  working on the problem t o  l ea rn  mre about the PAH content of 
f resh ly  caught lobsters  frorn ""cean'bareas and frorn ""dirty" meas  such as i n  
or near industria1;zed harbour;. i t  is  a l so  possible  tha t  sone storage 
u n i t s  add t o  the PAH load in s torm lobs te rs  e i t h e r  because creosoted wood 
has been used or because the uni ts  m;iv be mored near wharves tha t  are mde 
of creosoted lumber, 

The attached quesst;ons are  So obtain ~nformadion a b o ~ t  lobs te r  siorage 
u n i t s  ( type ,  materaals,  when and how many lobsters  he ld1  and "i ootain 
i nformat~on on tbe Iocatr an of storage un i t s  4 nearness to  wharves, creosoted 
o r  not,  o r  near other sources of contaminants) in  New Brunswick, Prince 
Edward i s land ,  and kova Sca t ia ,  

Lobster storage un i t s  are of Four m j n  types: 

A - c r a t e s ,  n o ; a ~ n g  90-130 I b - Quest~onnar  r e  A 
3 - f ioa t lng  cars ,  ccmpartrent or trayed - Q r r e s t ~ o r n a ~ r e  B 
G - i d n k s  - Q~nestiionnai re C 
C - t i d a l  pounds - Ques-ionnaire 3 

Please complete the qbestionlar re  or q u e s t ~ o s n a i  res t + a t  are s u ~ t a b l e  
f o r  each lobs te r  s torage operatron i n  your area, 

341 there are any cjiiestsons aanut  the forms, piease coatact Mr, Paul 
Satherland,  H a l i f a x ,  N.S. (426-2583) or  Br, 2 ,  vi. McCeese, Bio log~ca l  
S t a t i o n ,  S t .  Andrews, 14.8- (529-88543, 

It 1s nopea the farms can he completed by the end of Februclry 1982, 
Comleted forms are to  be returned to ?"i. Padl Sutherland, Assis tant  
Director ,  F i e l d  Services Branch, Departmnt of Fisheries  and Oceans, P, 0. 
Box 550, Halifax, N,S., 835 257, 



i i A )  LO8STER IMPOUNDMENT QUESTIONhWiRE - ... h - CRATE STORAGE 

riarrle of person complrt: i;g Form -- - - - -- - -- 

Adores~. - 

Phone nunber: Date - 

Narw of establ I shment - 

Cocetlon (adcress I ---p--_-----p 

- Fishe r~es  D i s t r i c t  -- 
Licencca i o d t  of ~ a s o i - r  s;arag?t 

Rot licenced ( l n  season sbor*y= c n l y )  

iiumber of  crates _- Sther slcrzge u n i t s ?  cars -- tanks -, 

t s d a i  pounds 

Gapac~ty o f  crate storage wi t  

Estimated capacity a t  one t im  - 15 of lobsters 

Est;ma".,d ccapifc~ ty per year I b  o f  lobsters - 
Average storage ".me per lo t  of lobsters, days -, weeks -, 

months -- 

Starage per iod or per~ods  Froin t o  -- 15 of lobsters he18 

t o  -- -- Ib of l o ~ s t e r s  he ld  

-- t o i b  of lobsters he ld  

Construct~orl racer~alc ,  used nn  c ra tes  - probably spruce m o d  I f  

wood i s  -created, please specify treatment o r  preservative: creosote , 
tar  - ocher - 

Remarks (For example, t r e a t e d  how aften1 

General l o c a t ~ o ~  of crate storage U ~ I  t 

Remarks (Example ( a ) )  - crates a r m o r e d  i n  strings near a wharf .  k"harf 

cai-istructed w l t n  treated wood - please speci fy  treaimnt, 

(Example ( b ) )  - Is there a potential source of contamination i n  the 

area such as f ish plants, or other industrial a c t i v i t y ?  



i l B j  LOBSTER IMPOUNDMENT QUESTIONNAIRE - - i 3  - CAR STORAGE 

Name af Gerson complexing form: 

Address : 

Phone no, .  Date: -- 
Name of establ  i shment -- - 
Locat ion  nladdress 1 - 

Fisheries Dis t r i c L  

Licenced ( o u t  o f  season s to rage)  

Not iicencer?: ( ~ n  season storage on ly )  

14 urnbe r of ca rs  Other storage un i t s?  ca rs  --, tanks-, 

t i d a l  pounds -- 

S ~ m e  o6 each car :  length - 'FL. w*utR -- depth -- f t 

Specify ~f cars  divided i n t o  compartrraents: numbericar cornpartne~t  

s i z e  i - f t ,  'rl F t  or f i t t e d  w ~ t h  t rays:  nomber "Lays l car -s - 
t r ay  s ~ z e  L fk b4 - ft, P e p t h  

Capacity of car  storage u n i t  

Es t~wated  capacity a t  one "Lm number o f  cars --, - ibs  of lobsters  

Es t~mated  c a p a c i t y  per year - I b s  of lobsters  

Average storage t i re per lot c f  lobs te rs ,  days weeks - months 

t o  Storage per iods from -- - I h  of lobsters he1 d 

From t o  -- - -- I b  eC lobsters  nela 

from t o  -- --- --- I b  o f  iabstevs h e l d  

Const*uction mater ials  used I n  cars - --- 
wood untreated "created -- 
I f  wood i s  t r e a t e d ,  please spec j f?  treatment ox preservae? re:  

creosote -- t a r  other - - 
Remarks { f o r  example t rea ted  how of ten?? 

teneral  locatlan of car s torage u r ? t .  

Remarks (examole ( a ) :  - cars  are mored  w a r  or dga '~cs t  a wharf constriicted 

o f  t r ea ted  wood - please specify treatment. 

j e x a r ~ ~ i j e  i b i  1 -  i s  there 3 pctent ial  source of contamination i~ the 

area such as f i s h  plants  or other  indus t r ia l  industry? 



(IC ) tUBS'rk.2 IMPIIUWCWENT i) i?ESTTON~A%ilE - i- - TAhF ST3PAGE 

Name o f  perssr ' i  compJeti..ig farm: 

a d d r e s s  ----- -p..--p-p-p- 
Phone no-.: Daze: 

Name of establ isomen", - - -- 
L o c a t i o n  (address 1 ..-- - 

---- F.sberies 01st;icL 

I..icei~ced [out 3: seaso~l storage)  -- 

Not liceoced ( i n  sedsnn storage only I 
Number of t a n k s  6tha.r storage sn%ts - crates 

t i d a l  pouno 

S i z e  o f  tznks: l e n g t h  - n?d th  dept:) -- 
Arrangement: single t a a t s  a stacked 2 or 3 h i g h  - 
i s  t a n k  a sel f - ~ u r i l d i  .sc.i; ~orf~ri~ei c i a 1  Sy itlanufactured u n i t  far  retai 1 

.Yes B PO 

Estimated capacity 2: 2one time -- I b  of lobsters 

Estimated capacity per year I b  o f  loosters 

Avepage s torage t iw  per l o t  s f  "iobsters d a y s  -, weeks -, months 

Storage per:od or periods From -- to I b  of  lobsters held 

From - - tg - -- 9 -- I b  of lobsters held 

From t o  --s -- I b  of lobsters beid 

C n n s t r u r t t u r l  mteria:s used i n  hanks - ( i f  not comerciaily manufactured): 

wood f~breg:ass  p iex lq lass  - other 

I f  wood, please specify r f  t reated with rood ~reserua"Liv: creosote -, 

t a r  , other  -- - 
Renarks ( f o r  exaapie treated how often) - 
General location of t a n k  storage u n ?  t. 

I n  r e t a i l  store - not near sea uses a r t i f i c i d l  sea water 

I n  bullding near sea wa te r  pumped f-on sea 

On wharf  (open co weather) water pumped from sea -- 
Other -- remarks (example ( a )  1 - tanks are situated near a wharf eonsVucted 

k i t h  t r e a t e d  wood, please specify treatment. 

(example i b )  - i s  there a p o t e n t l a 1  source of contaam~xation 

i n  the a r e a  such as F i s h  plants  or other i n d u s t r i a  

ac t1  v i t y ?  



(ID) LOBSTER IMPOUNDMENT QUESTIONNAIRE - - D - TIDAL POUND STORGE 

Name o f  person completing form: 

Address 

Phone no. Date: - 
Name of eslabl i shment 

location (address l -- 

Fi~her?"as  D i s t r i c t  

Other s torage u n i t s :  crates cars tanks 

S i z e  of t i d a l  pound 

O v e r a l l  size: l e n g t h  , widtin ; T o t a l  are2 sq ft 

Number of compartments 

Size OF compartmnts: l eng th  -- width 

Remar~s abou t  arrangement of compartments (o r  rough drdwingl 

Description of dam - Example, around 3 sides or cove d a m d  o f f  (on rough 

drawi og above l 

Darn height  ( d e p t h  of retained water) fi: 

Depth  of  wa te r  over. dam a t  spring (highest) tr"des F t ,  a t  neap 

( l o w e s t )  t i d e s  F t  

Length o f  s t agnan t  period l a )  when water ( t ide1 below top  of dam h r 

i b )  whes water ( t i d e )  i s  below f o o t  of dam h r - 
Stocking or capacity of t iaa ' i  pound 

Estimated capaci ty  a t  one time I b o f  l o b s t e r s  

Estimated capacity per year -- l o  o f  lobsters 

Average storage tr"m per l o t  of iabsders days -, rieeks -, sionths - 
Storage perlads - from t o  I b  of I o b s ~ e r s  h e l d  

(approx.  dates 1 
from t";o 1 b ~f l o b s t e r s  he1 d 

F rain -- -p3 P 

I b  o f  lobsters held 

Construction mterials used i n  t i d a l  pound - Id: any wood f s  t r e a t e d  w i t h  

prese-vat1 ve, please specify type - creosote - , tar -, 
other 

--, -- H o w  often i s  wood, etc,  treated, 

P I i i n y s  - Uaod ~ n t r e a t c d  or treated 

Dam sheathing - woad untreated or treated 

Fenc ing above dam - woad ne t t fqg  treated 

Siuiceway/gates - size t r e a t e d  

Oeher remarks: (example ( a ) )  - situated open-shore location or i n  a cove? 

iexangle ( b ) )  - i s  there a po ten t i a l  source of contamination 

i n  t he  area - such as creosoted wharf, Fish p l a n t  or omer indus t r fa l  a c t i v i t y ?  



Appendix Table  2 ,  Summary o f  i n fo rma t i on  about  crate storage trnits (69). 

c apzc + ty --- 
K eJ tlo. Storage Single /Wr,rs~al 
no. Area crates rfm Dates (1000 l b )  Remarks 

tiew drunswack 

1 Grand Yanan 300 
2 303 
3 30C 
4 3CU 
5 40b 
6 39C 
7 8 8  300 
ii " 3111) 

25 Deer f sland 59U 
2 8 # I  - 
29 I8 T O  

32 Aima - 
56 Escum~nac 2S 
6 7 i l  20 
70 P t *  Sapln 15 
75  Buctoucke 20 
76 " 15 
77 10 
30 Cape Bald  20 
31 L w t l e  Cape 24 
94 A ~ o s  P t . ,  8 
95 Murray Gor. 6 
46 9 
97 Cape Pormn'C~ne 10 
98 / I  13 
99 i ~ t t l e  Gape 18 

193 Shippegan 500 
199 i a0 o 
200 Stonehaven 25 
202 Bathurst 
204 Nigadoo 100 
224 Neguac 9 

%d Nov-June 
1 # 

/ /  

36 i, 

2d / I  

i 

3wk Dec-Jan 
4-5 mo Nov-Kar 

2no Apr-Dec 

10d - 
O,5d - 
Q.5d - 
0,5d - 

G,5c / I  

2d May-June 
I - 

Iwk 
I d  - 
Id  May-Oct 
I d  - 

Near cr ,  wharf 
T i d a l  pa, area 

,I  ,I I, 

*I I t  8 ,  

Cr, wharf 
Tidal  Pd,  area 
Cr, wharf  

Ii II 

T i d a l  Pd,  area 
Clean area 
i n  car, 

creosote wharf  - 
Mharf, boais 

18 

Clean area 
Cr. wharf 

61 

iced truck 
8 

Cr, wharf 
I ,  

Iced truck 
Cr, wharf  

I n  truck 



Appendix Table 2 ( c a n t i  nu&) 

K g  d o  Storage S i n g l e i k n n t d l  
no. Area crates time Dates il000 l b i  Remrr s 

Nova Sco"iia 

34 Caoe Breton May-July 10 
li 10 
/ f  10 

10 
,I 50 
$ 8  20 
- 

Cr. Mkarf 
I 

37 I 

3 9 8 

4 3 
52 Chester 
92 Pr, Wowe 
93 Halifax 

120 Pt. Mouton 

Concrete wharf - 
Cr. Uharf 

L# 

123 Metaghan 288 I w k  
124 $ 8  384 2d 

" " i i n  car) 
" "(in car1 

Clean  area 
Wharf ( i n  car) 
I n  truck 
Cr. wharf 
Untreated wharf 
Cr. wharf 

,I 

126 Shelburne 20 
128 Metaghan 35 
132 Anna. Go. 80 
140 Yarnouth Bar XI00 
141 250 
167 Jones Harbour 50 
168 ~ockegort 1 000 
170 Shelburne Harbour 20 
131 l o c ~ e p o r t  2000 

572 She1 burne 20 
189 Clark k Harbbor 5500 
211 Plctou 100 

Brl nce Edward Is1 a ~ d  ----- 
116 Beach DL, 303 
199 Murray Harbour 200 
i16a Tignish - 
1160 '" - 

Dec 2 
,I 35 

Dec -May 50 
, I  25 

iiec 5 
8 100 

1 
Nov-Mar 100 
Way-Aug 
Bec -3 an 2 

- 
T ida l  Pd. (c lean)  

Near wharf 
Cr- wharf 

,I 

Newfound1 and --- 
Cr, wharf 

at 

225 Cow lid, 1511 
226 Picad~lly 503 
227 I 630 
229 Stephenville 100 
230 aenoits Cove 2000 
233 Por l-au-Choux ianl i r n i  ted 
234 
235 81 

I n  trucks? 
Cr, wharf 
Untreated A a r f  

8 8  

1000 f t  from 
c r .  wharf 



Appendix Tab1 e 3, Sumiary i.f i f o r m a t i o n  a b o u t c a r  storage u n i  t s  (141. 

K ey No. SI ze 
no. Area ca rs  i f i  pi1 Rema-6s 

bft3 
----- ------ - -- 

hew Sir-unswack 

1 Crand  Yawn 1 3211813 2d-lwC Season21 18 18 Cr Wharf 
5 2 18 18 li  2 cz * I  I 8  

6 i a  i 53 14 14 8 I 

E #i 2a I 18 18 1 il 

8 L 40/13/3 2d Nov-durie 22 I, 

1 28/14/3,5 2wk Noh-Jan - 8 ,I 9 Maces Bay 
10 1 2wk Hov-Jan - 8 - 5  6 

kpr-June 
'1 - - 1: 3 27 I? 

281iCiJ:O 1-?d Yearly 12 40 i? Sipper  "arbour I t, 

18 Z 28/18/6 2-76 - - - I 

24 Camoobel 1 o 1 I4/%0/4 2. Sino J ~ n e - S e p t  2 5 I *  

1 20314 /2.5 3,5mo Acr-Dec 7 40 29 Deer I s l a n d  
3 ib / lO/3  lwk May-June 3 80 52 Cape B a l d  i 

Aug-Sept 
195 Caraquet 1 24il2/4 3wk May-June 2 5 Marina wharf 
197 Grande Anse I 2-3wi: - 10 110 - il 

188 Caraquet 1, 2211514 - - - 152 Cieari drea 
214 , I  1 22/16/3 cpts 3d - 4 170 Wharf (Green1 
215 S h a t p e g a n  3 it 1 d 9 5 250 &r, wharf 
211 16/16/3 cp ts  2d - 3 10 ,I 

1 I/ 26/12/3 - May 6 80 218 Blue Cove 
223 Grande knse I 24/12/3 cpts  3-4d - 10 100 

i Ii 2411013 - Way 5 50 221 Anse Dlde 
1 / I  22/98/4 ( 6  cp ts  1 2d - 60 200 224 Caraquet 

227 M~scou 3 20i i r i iJ  2-3d - - - Clean area 
728 " 1. i6/12/3 (4 cpts) 2d - 4 533 - 
229 " 2 20/15/3 (6 cpts)  26 - - 770 Wharf 
230 '" 2 20/b6/3 (6 c p t s )  - - 8 750 I, 

Nora S c o t i a  -- 
44 Gape Breton 1 1618/4 2wk May-hlct 3.6 2 Clean drea 

121 Kood Harbour 2 SO /Z0 /4 2ma - 8 8 (crates) Cr. whar f  
122 Metaghan I. 32/20/5 iwk - 29 150 *' (1 

124 a /  2 5 O / f  815 2d - 7 7 150 " 
, 

l i  I 40/20/4 Iwk - 2 80 " 
I 125 

127 i 30/20/7 Lwk - 26 26 I1 

129 Tiverton 1 30,@0/4 3wk e - r  10 60 '" Old  wharf 
139 Yarrnouth Harbour 10 ?0/10/4 2mo Dec-bug 30 400 New wharf, s o w  ccr 
145 lusket Is. 3 30 /26 14 3d Dec-Jan 180 - [ c r a t e s )  - 

1 28/24/4 2d 3ec 12 ,I 146 Harris I s .  - - 
3 32/24/4 Ima I 48 147 3 o n n k  1s- - 

148 Pinkney % Pt. I 28/24/4 2d I 8 12  - Cr, wharf 
149 YarCo (Sluice Ft) 1 30 124 /4 36 88 # I  'I 18 - 
150 " (L-Suret te  i s ]  1 28/20/4 3d 10 - 8,  
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