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ABSTRACT 

Yildish, D. J., A. J .  'diison, W .  Young-Lai, A .  4. DeCoste, 0. E. Aiken, and J. 0. Martin. 1988. Siologica; 
and economic f??S!bil ity of four grow-out methods for :he crilture :f giznt jc27 iaps j n  t.he '3ay 3: '933y. 
Can. TecQ. Rep. Fish. Aquat. Sci. 1658: i i i  + 21 p. 

Four '17al grad-out qetqoas for culture of the glant scallop dere tested in sqa:', pil3t scale t r - 1 3 ' ~  a t  
trio locat1378 ?ear St. hndrews, N.3. Vitn a'l of these ~etnods: long-'ines aqc9orea by concrete o?oc<i, 
deli--po:e stakes, benthic cages and benthic relaj~ng, it das b1olog1caliy feas7ole to prodace mar~et-size 
g i a ~ t  scallsps. S I ; ~  ai'ferences in ~redat3r mortality of ~enthic sca-:ops .+ere evide?:, sd~gesc7ng :re -eed 
to choose sites d ~ t b  low oredation pressure. The benth~c cages proved to be susce~tlb1e to oredators; :?is 
coula 5e rectified In future by reduc~ng the hole s:ze of t9e cage dalls. Fouling oG 3'' :ages, nxceot  
benthic cages, &as an operational problem In the Ray of Fundy. Growtn rates of 3 7 1  suspended ci'tdres 
i n c l u s ~ ~ e  06 5enthic cages ~nvolved an approxiqately 15-mo per~od, Gol'ow:ng lntecmediate cui:,re 3: 1 j C  ln 
pearl nets, to reach marltetable size of 90-m shell he~ght; fersus -35-48 mo for scallops placed directlj on 
the sediment surface. 

Based on our pllot scale experience, de have attemptea an economic anaiys~s of eacb 'inal grod-out aethod 
emplojed. The economlc feas1bi;ity :s *or tne period 1987-1996 2nd based on 1987 prices. The analjsis 
assumes a 5% annual Increase in cost of labor and mater~als and oredlcts a 5.55% annual increase in landed 
price of scalloos. Ten-year pred~ctions snow that only one of the four grow-odt methods, benth~c relaying, to 
be economically feasible. 

RESUME 

Wlld~sh, D. J . ,  4. 1. Wilson, W .  Young-Lai, A. M. DeCoste, D. E. Aiken, and J. 0. Martin. 1988. Biological 
and econom7c feas~brllty of four grow-out methods for the culture of g:ant scallops in the Bay of Fundy. 
Can. Tech. Sep. Fish. Aquat. SCI. 1658: 1 1 1  + 21 p. 

Quatre methodes de grosslssement final du petoncle geant ont 6te mises d l'essal (sur une pet~te Gcneile) 
d deux emp:acements s ~ t ~ e s  pr6s de St. Andrews, N.-8. Les quatre methodes employees etalent 1 '@levage sur des 
paiangres mou~ll6es au moyen de blocs de Deton, l'elevage en suspension sur des bordingues, l16le$age dans des 
cages en rnllieu benthique et 'e reparcage en m?l?eu bentilque. Or ces quatre methodes ont prouve que sur i e  
plan blologique, 11  est posslble de produire des petoncles geants comnerc~al~sables. Le taux de mortal~tti ?ar 
predatlon 3es petoncles elev@s en zone benthlque dlffiire d'un slte i i'autre, d'oG la necesslt6 de c+ois;r des 
sites oG la predation est moris Importante. Les cages en rn~l~eu benthique se sont r6vel6es susceptibles a 'a 
oredation, nais 1 1  est possible de rkgler ce ~roblgme en r4du1sant l 'ouverture dans ies qurs de 'a cage. 
L'encrassement de toutes les cages, sauf celles en m?lieu Senthlque, const~tue un problhe dans 'a bale de 
Fundj. Pour toutes les cult~res en suspension, y compris 1es cages en mllieu benth-que, la crolsjanc? exlge 
eltiton qulqze rnols, suivis d'une pe-lode interm2dIaire d'un ap dans des filets perles, afin d'attelnd-e 'a 
taiile comerciaie de 90 nun (hauteur de la coqu?lie). Par  a~lleurs, 1 1  faut de 36 d 48 qois pour cult7ver des 
p6toncles places directement sur les sediments. 

D'apres notre experience pllote, nous avons entrepr~s une analyse economrque de chaque metnode de 
grosslssement flnal. Cette 6tude de faisabllit6 vlsant la periode allant de 1987 d 1996, et elle est fondee 
sur les prlx de 1987. On a presud une augmentation annuelle de 5% dans les coiits de la rna~n-d'oeuvre et du 
mat6riel a~nsi cu'une augmentatlon annuelle de 6,552 du prix des p6tonc7es au debarqueqent. Les acPv2sioqs 
basees sur m e  oeriode de dlx ans rkvelent qu'une seule mkthode sera~t viable, solt le reparcage dans un 
milleu benthiaue. 



'+e gene ra l  s ~ o ' a g y  3 f  t ~ e  g ' an t  scaMop,  
"acopecten ?agel ian;c2s ' h e ' l l ,  ,s r e a s q n a S l j  d e l i  
Known ( see  f e i i e w  b j  v o d n g - ~ a l  and 414eq 1986 ' .  
Yore r e c e n t l y ,  yew ' q f o r m a c ~ s n  on t n e  J i d l t  sc3'-  
- op  ?as Seen o r w ~ d e d  by Beninger 1 i957 :  'egard3ng 
:le ~ e > r 3 6 d c t l i ?  c ~ c ' ? ;  ~ePennec  e t  a ' .  ( i 9 8 8 j  and 
3eq-qger  o t  a l .  : I 9881  3 e  31" anatomy; and 
S h u ~ w a j  e: a ' .  (19851, V ? l d i s n  e t  31. j i 9 8 7 j  and 
A l l d i s ?  and Y- is taansoq (1953)  on f e e d ~ n g  i n  
r e ' a t i o n  :o ses tan  o u a ? i t y  ana 'low speed. 

Tne g i a n t ,  o r  sea, s c a l ' o p  i s  3 f  c o n s i d e r a b l e  
econom~c  impor tance I n  A t l a n t ~ c  YorCl  A m e r ~ c a  
Se lng  dredged f r o m  Cape Wat teras  i n  t + e  s o u t h  t o  
Newfobndland i n  t h e  n o r t h .  Georges Sank p r o v ~ d e s  
t h e  most ~ r o d u c t ; v e  f i s h e r y  f o r  t h e  g l a n t  s c a l l o p  
d l t l i n  ' t s  geograph ic  ?ange, e.g. 55,978 tonnes 
rouna  d e i g n t  landed I n  1955 (Anon. 1985).  On ly  
c e c e n t l y  qas t q e  g i a n t  s c a l l o p  oeen cons ide red  as 
a  p o t e n t l a 1  m a r i c u l t u r e  spec ies  i n  Canada ( S t e w a r t  
1974; N a ~ d b  and Scaplen i 975 ;  Tr2mb1ay 1988 ) .  

P i o n e e r i n g  work I n  Japan d u r i n g  t h e  l a t e  
1 9 6 0 ' s  on c u l r u r e  of  t h e  JaRanese s c a l l o o .  
P a t i n o p e c t e n  essoneqs is  (Say)  has r e s u l t e d  i n  an 

-00-t round s e l q h t  o f  i n d u s t r r  p r o d u c i n q  
s c a l  ;op; pe r  jear-by 1975 ( h a 1  1977; - v e n t 1  1 l a  
1982).  Present  day p r o d u c t i o n  (1987) i s  I n  excess 
o f  150,000 t and t h l s  +as been a c h ~ e v e d  by 
1 e a r n l n g  how t o  c a p t u r e  n a t ~ r a l  s p a t f a l l  and 
devising a  grow-out ae thodo logy  s h i c h  ~ ? c l u Q e s  an 
i n t e r m e d i a t e  sdspens ion c d i t ~ r - e  s tage  Fo l l owed  by 
f u r t h e r  suspension c u l t u r e  *ram l o n g - l i n e s  o r  
Sen th -c  - e i a y i n g  o f  n a l f - g r o w n  s c a l l o p s .  

For t h e  few success fd?  m a r ~ c u i t u c e  spec les  I n  
Canada, t h e  f o l i o w n i g  c r i t e r i a  a r e  common: 

- t + e  s p e c l e s  snou id  j l e i d  3 q i g h - p r ~ c e d ,  
g o ~ r m e t  p r o d u c t  f o r  an e s t a b l ~ s n e d  (e.g. 
salmon) o r  qewly  e s t a o l ~ s h e d  [e.g.  b l u e  
q u s s e l s )  n a r k e t  , 

- t h e  p r o d u c t i o n  c a o a c i t y  3 f  t h e  f i s h e r y  
s u p o o r t i n g  t h e  e s t a b l i s h e d  market  shou?d 
oe unao le  t o  k e e ~  u p  w i t h  demand due t o  
d e c l i n ~ n g  ca tches  o r  i nc reased  demand, 

- c u l t u r e  i s  o i o ? o g i c a l l y  f e a s i b l e  a t  
p r o d u c t ~ o n  c o s t s  wh:ch a l l o w  t n l s  t o  be a  
p r o f i t a b i e  v e n t u r e .  

I t  i s  t h e  purpose h e r e  t o  examlne a l l  t h r e e  o f  
t h e s e  c r l t e r ? a  w ? t h  r e s p e c t  t o  t h e  m a r l c u l t u r e  o f  
t h e  g i a n t  s c a l l o p  In t h e  Bay o f  Fundy u s ~ n g  
ne thads  adaoxed t o  l o c a l  c o n d ~ t i o n s ,  b u t  based on 
t h o s e  d e v i s e d  f o r  t h e  c u l t u r e  o f  t h e  Japanese 
s c a l l o p  (:ma1 1977; V e n t l l l a  :982). Four 
different methods l a v e  beeq t e s t e d  f o r  t h e  f i n a l  
grow-out s tage :  l ong -1 iqe  suspens ion,  s e i r  s t a k e  
suspens ion,  b e n t h l c  cage, and b e n t h i c  relaying 
c u l t u r e  and a  c o n c l u s i o n  reached r e g a r d i n g  t ? e  
b ~ o I o g ; c a l  and economlc f e a s i b ~ l i t y  o f  each 1n t h e  
C h a r l o t t e  County ,  N. a. a r e a .  

P - e l ~ m ~ n a r y  s t u d l e s  f o r  this d o r k  *ere  oegun 
I n  C h a r l o t t e  County,  New Brunswick ,  r n  1985 a t  
Srandy Cove, a l t h o u g h  an a d d ~ t ~ o n a l  site i n  i i m e  
K i l n  aay, L ' E t a n g  I n l e t ,  was d t i ?  >zed  ~n  1986, 
R e s ~ i t s  r e o o r t e d  he re  r e f e r  p r > m a r ~ l y  t o  t h e  
p e r - c d  s p r i q g  1986 t o  s p r - n g  1988. Prior t o  t b i s ,  
;n 1980, an econornlc a n a l y s ~ s  o f  s c a l l o p  c u l t u r e  

: p .a1 j  r? U ? ~ ' ~ u n d ' 3 ? 6  da:?r; - 3 3  :?en 3d3 > - e q  
[F- ishman 5: 31. 1980) .  '41s i t u b i ,  Js.13 
japaqese ' o n q - ' ~ ? e  S U S D P ~ ~ ~ ~ P  a l e  3e-tn : < e ' ? j - ;  

tec$n1oues,  coqcldded 'nat  sJsaens ion  C J '  t d r ?  81as 
? a t  x o n c 1 1 ~ 3 ' i j  F ? a s i 3 1 e a a ' : ? o ~ g n  3ent? .C 
- e l 3 j - n g  das 9a r -g -?a l l j  so ,  j3e' : lng -3:es 0' 

? e r u r n  a; 11-15't on 3 n v e s : ~ e r t j .  j u r i ? g  OUT 

s tddy ,  t,$o economic a n a ' j s e s  f r o %  guesec dd:erS 
dere  al;c pub lqQed .  One j t 4 3 j  ,+as 3ased on 3 
Japanese b n g - 7 ~ q e  s j s p e q s l o n  c ~ 1 t ~ r - e  s j s t e ?  
( A w n .  1987) aqd shoned 'nat ' ? i s  7 e t b ~ d  das  79' 

nconom1cal:y 'easibie 1 1  Quebec cooal:-3-s - o i e n  
d l t ~  g a r ' o ~ s  '3rms o f  goverqme?t t l q a n c - a l  
a s s i s t a n c e  ??elided. T+e second s t d c y  '4non. 
1988) camparea ea rqang lqg  3 l d  ' a 7 t e r r  r?t  c j7 t , re  
and suggested t h a t ,  1n Qdebec c o n c - t i o n s ,  t + e  
f o r v e r  i s  n a r g i n 2 l ; j  e c o n o m ~ c a ? l y  F e a s i > ' e .  
Because o u r  s t u d y  t e s t e d  some metnoas n o t  
D r e v ~ o u s l j  assessed and oecause de oel?evs t h a t  
b ~ o i o g l c a l  and economlc success l n  g r o d i n g  31ant  
s c a l l 3 o s  p roJe  t o  oe aeilned r e g 7 o n a l ' j ,  j u s t  
as i t  1s i n  a g r i c u l t u r e  &e re  c e r t 3 i n  areas a r e  
b e s t ,  e .g .  f o r  C r d ~ t  o r  da:ry f a r q i n y ,  de 
persisted 3nd o resen t  t h e  r e s u l t s  ? e r e i n .  

EXPERIMENTAL METHODS 

BIOLOGICAL 

F i e l d  grod-out  experimeq" s e r e  conducted a t  
t s o  s l t e s  ( F i g .  1): i n  Brandy Cove and Llme K ? l q  
Bay. A 50-a l o n g - l i n e  was I n s t a l l e d  a t  eac3 s ~ t e  
consisting o f  cwo 450-kg c o n c r e t e  b l o c k  aqcno rs ,  
31'4" main i ~ n e  and a n c i l l a r y  1 / 4 "  r o p e  t o  c a r r y  
p e a r l  and l a n t e r n  n e t s  and S e n t + l c  cages. SIX 
d e l r  s takes  dere  d r i v e n  I n  Brandy Code I n  1986 as 
an a d d ~ t l o n a l  qeans o f  suppo r t  f o r  n e t s  3r cages. 
Sottom r e h y ~ n g  o f  s c a i l a ~  das carried o u t  i n  t d o  
5 x 5 m  g r i d  a reas  a t  a  s i t e  a a r t e d  by a  boy 
a p p r o x i m a t e l y  50 m f rom t n e  s n o r e  1n a  sma l l  cove 
nea r  t h e  Salnon 3emons t -a t l on  Farm. The dep th  oC 
water  a t  ?ow d a t e r  was -5 m. 

Expe r imen ta l  s c a l l o p s  s e t  o u t  I n  May !Y87 
# e r e  o o t a i n e d  as f o l i o w s :  

- d i l d  spa t  were c a o t u r e d  i n  c o l l e c t o r s  
d h ~ c +  c m s i s t e d  o f  on lo7  Sags had ing  a  
2-m mesh s t u f f e d  w ~ t h  500 g  of  nono- 
f ~ l a m e n t  ny;on web31ng. The c o 1 ? ? c t o r s  
s e r e  suspended from ~ u o y s  a t  15  rn d e p t h  
e i t q e r  a t  Tongbe Shoal o r  i ' i t a n g  11 Lime 
< i l n  Bay p r i o r  t o  spa t  s e t t ' e m e q t  ~n  
Septeqber 1986 3y Y . j ,  Oaasde i l  and R .  
Cnand le r .  T y p i c a l  numbers gf  sDat caught  
averaged 290-400 oer c o l l e c t o r  a t  Tongde 
Snoal (Dadswei 1 and C+and le r ,  oe rs .  
c o r n . ) .  The c o l l e c t o r s  & e r e  h a r v e s t e d  i~ 

May 1987 when t h e  juvenile s c a l ' o p j  
averaged 10 m s h e l l  h e ~ g h t  . Tnese 
s c a l l o p s  p r o v l d e d  t h e  f l r s t  y e a r - c l a s s  
r e c r u l t s  f o r  t h e  ~ n t e r m e d ~ a t e  c d i t d r e  
t r ~ a l s .  P e a r l  n e t s  w l t h  a  bo t tom a rea  o f  
0.12 mZ Nere used I n  ~ n t e r m e d ~ a t e  c u l t ~ r e ,  

- yea r - c l asses  2, 3 and 4  were c b t a ~ n e d  S j  
d r e c g i n g  a t  Oak Say d1 t4  a  DigSy s c a l l o p  
drecge.  The dredged sample c o n t a i q e d  2276 
s c a l l o p s .  

Yany o f  t + e  sc31 lops used 7n t h e  g row tq  
expe r imen t  dere  tagged by o l a c l q g  a  n ~ m b e f s d  
~ l a j t > c  d l j c  ( f r om H a l 1 ~ r 1 n t  i t d . ,  H o - a e ~  h a l l ,  
A d s t ~ a ' l a )  oq t h e  dooer ,  : e f t  i a h e  and g b - n g  



F i g .  1. Map showing t h e  p o s i t i o n  o f  the Brandy Cove (1) and Lime K i l i !  h y  (2 )  
s c a l l o p  grow-out s i t e s .  

d ? t h  Super Glue@. Eacn tagged sca1iop was 
measured f a r  s h e l l  9e lgh t  as i n  F ig .  2  w i t h  
Vern ie r  c a l l p e r s  accurate t o  0.1 m. On a  
subsample o f  s c a l l o p s  from t h e  dredge sample, t + e  
f o l l o w ~ n g  a d d i t i o n a l  parameters were m e a s ~ r e d :  

- t o t a l  wet de igh t ,  i n c l u s i v e  o f  s h e l l ,  
a f t e r  d r a i n ~ n g  p a l l  l a 1  water ,  

- t iet t i e ~ g h t  o f  shucked adductor muscle, 

- an index o f  s h e l l  s i z e  based on t h e  sum a f  
s h e l l  he-ight,  l eng th  and t ~ ~ c r t n e s s  I n  m 
(Fig. 2)  and d ~ v i d e d  by 10. 

Then from t h e  s tandard s h e l l  h e i g h t  measurement, 
the g rod th  c o u l d  oe expressed as one o f  tnese from 
t h e  relationship between s n e i l  h e i g n t  and eacn 
a d d j t i o n a l  growth measure. I n l t i a l  growth 
measurements &ere made i n  May 1987, agaln ~ n  
November 1987 and f1na1 measurements I n  May 1988 
when the  exper~ment  was terminated.  

Four f i n a l  grow-out t reatments were compared 
d u r i l g  t h l s  study jF1g. 3 ) .  They inc luded:  

I. i o n g - l i n e  w i t h  l a n t e r n  ne ts  (F ig .  4 ) .  

2. Weir stakes w i t h  l a n t e r n  ne ts  ( F i g .  5 ) .  

Lantern,  o r  accord ian , ne ts  
c o n s i s t l l g  o f  5 o r  10 compartments, each 
w i t h  an a v a i l a b l e  f l o o r  area o f  0.2 m2. 
The po lye thy lene  mesh used i n  t h e  cages 
ranged from 20-30 m mesh s i z e .  

3. Benthic cages (F ig .  6 ) .  

The s e l f - s t a c k i n g  cages nade o f  
d h ~ t e  plastic &ere obta inea from Can-Am 
Conta lners,  S p r ~ n g h i l l ,  Nova Sco t la .  

Cage d~mensions tiere 41.5 cm ~ l d e  x 72.5 
cv ioqg x 7.5  c q  + i g + .  The cage botcsrn 

T h i c k n e s s  

F i g .  2. 31acrarn snowing measur:ng o r ? g ~ n s  3' 
s h e l l  3 f  g ~ a n t  scallops ~ 5 e d  i n  growte dna'ji-s. 



Y e a r  
C l a s s  

S p a t  C o ! I e c ! i G n  

W e g r  S t a k e s i D n i o n  B a g s  

I 

L o n g - l i n e  W e i r  S t a k e s  W e i r  S t a k e s  

P e a r l  N e t s  P e a r l  N e t s  P e a r l  N e t s  

t 
M a r k e t  

F;g, 3 .  Cornpos~te  d ~ a g r a n  snod ing t h e  grow-out 
methods ~ s e d  i n  t h e  1987-88 g i a n t  s c a l l o p  t r ? a : s .  

Marker 

Fig. 4. 3 i ag ram o f  50-m l ong -11ne  d i t h  o e a r l  and l a n t e r n  ~ e t s .  



F i g .  5.  3iagram o f  d e i r  stakes carrylng pearl and lantern qe:j. 



Fig. 6. Supporting frame ( A )  and an individual 
plastic tray (6) used in benth ic  cage c u l t u r e .  

had diamond shape holes o f  13 x 8 mm 
ilimensions. Openings in I h e  s i d e  -3rd end 
~ I a l l s  were slits of 10 x 45 mm, Five to 
ten trays w r e  s t a c k e d  in each !nE!tdi 
frame [Fig,  5) so that t h e  bot"L3ii1 t r z y  
was 30 cm aholie t h e  sediment, A.: onjtg 
t r a y  piaced on Cup to close t h e  
cages. Fraines were 9rovir;ed w i  t i  sleds 
fo r  suppor t  on tbe sedir~~ect  siirfaca and 
~ i e r e  nade 1 aca 1 1 y , 

4, Benthic relaging 

Scallops were distribute3 cy S C U B A  
dj~iers i n  a g r i d  o f  5 x 6 ri! :,larked a- f f  in 
i - m  squares so tnat a densiiy of ' f i v e  
icall3ps psr m Z  was ach ieved,  During 
sampling, tke grid area ;,:us a 2 nl wide 
strip dround the g r i d  bgas cdreFul;y 
searcheri by SCUBA d :  vcr-s , 

7. ~ n e  overal; experimental d e s l g c  i s  
sno~ln i n  Tab-?  i, d h ? c h  incli~des details 
of t h e  gear  nesh s i z e  used, stocking 
d e n s i t y  s f  scallop!; b r e d ,  a?? t a e  t o t a l  
rlcriiber. of  scdi lops t e ~ t e d  per treatncnt. 

ECONOMIC PARAMETERS 

Production costs are based on 1987 values at 
the time that the experiment was started. 
Production costs are based or estimates involved 
in 2: 

- 100 m long-line, 
- a 100-rn line supported by weir stakes, 
- a 100 x 200 m area of the sea floor. 

Individual costs &ere estimated for spat pro- 
duction, Intermediate cul-ure, benth~c relaying, 
benthic cage culture, suspended culture w ~ t h  
lantern nets, and processing costs. Marketing 
costs ~nvolved in dlrect selling to the consumer 
are not Included lo tne analys~s. Income from the 
sale of scallop meats was calculated based on 
historical data of tne prices oaid to fishermen 
for shucked scallops at the doc< (landed price). 

Both Income and product~on costs have been 
quoted on a per scallop bas18 to clar3fy 
prese~tac3on. For bus~ness o r e d ~ c t ~ o n  purposes 
the same raw data could De used, ~ ~ t h o u t  ~qcluding 
cost sailngs which could be made if volume 
production was undertaken. Savings due to 
discounts on materlais, lo+-~er unit costs ~f longer 
l ~ n e s  were employed and the more ~ f f ~ c ~ e n t  use of 
labor w h ~ c h  could be ~moleme?ted in a larger u n ~ t ,  
could be expected. 

Replacement costs of mater~als and labor have 
been based on a 5% annual rate of Increase In 
Inflation from 1988. The annual rate of Increase 
of scallop landed prices was calculated for the 
psrrod 1976-1935 and the average incremeqt during 
t n ~ s  per~od was ~ s e d  to predict prlces from 1983 
to 1996. 

BI OFOGICAL RESULTS 

Although a11 of the growth daca obta~ned were 
bajed on shell belgqt qeasured In mm, ~t was 
necessary for various purposes to have other 
measdres of slze. The data used to do this 
~nvolved subsamples of 30 scallops from each of 
t h e  three ~ n i t ~ a l  slze groups dredged, plus 
subsamples in November 1987 and again in May 1988 
for eacn of the 12 treatments shown in Table 1. 
Regress~on relationshios shown below are thus 
based n 750 pairs of ~ n p u t  variables, The 
relattonsh3p betdeen shell leigot ( X  in mm'ssj and 
fcesr ~eig?t of tne adductor muscle jY In g )  was 
found to f l h  power curve: 

This relationship das used to calculate the 
adddctor muscle meat we~ghts of experimental 
subjects. Shell h e ~ g h t  ( X j  das also related to an 
~ n d e x  of size ( S )  by: 

The index of shell size, S; was related to fresh 
w e ~ g h t  o f  the adductor muscle (Yj by a power 
curve: 



: n ? ? a l  Sear Stock  
s i z e  qesh s ~ z e  S tock7ng  T c ~ a l  pe r  3 e n s l t j  

Yea r - c l ass  {qm) Tre3tmeq t Ge3r [qmj d s o s ~ t y  t r e a t v e n t  n-Z 

1 5-20 [ I )  Long l ine  Pear; n e t s  
( 2  W e ? p s t a k e s  Pea r l  n e t s  

2 25-50 (1) Long l i n e  L a n t e r n  n e t s  
( 2 )  Weir  s:akes L a n t e r n  n e t s  

3  55-70 ( 1 )  Long l i n e  L a n t e r n  n e t s  
( 2 )  Wei r  staKes Lan te rn  n e t s  
( 3 )  Ben th i c  t r a y s  Trays 
(4) Bottom r e l a y  

i00/cac;e 
100ica(;e 

2 0 i l e v e l  
201 l e v e l  

i O / l e v e l  
i O / l e r e l  
4 6 l t r a y  
5 /g r1d  

4 75-85 ( 1 )  Long 1 i n e  L a ~ t e r n  n e t s  30 x 30 l 0 / l e v e l  250 50 
( 2 )  Weir  s takes L a n t e r n  n e t s  30 x  30 1 0 1 l e v e l  250 50 
( 3 )  Ben th i c  t r a y s  Trays 1 0 x 4 5  3 0 / t r a y  300 100 
( 4 )  Bottom r e l a y  - - 5 i g r i d  180 5  

The t o t a l  f r e s h  we igh t  o f  a  s c a l l o p ,  i n c l u s i v e  o f  
s n e l l  (W i n  g )  was 1 1 n e a r i y  r e l a t e d  t o  f r e s h  
& e i g h t  o f  t h e  adduc to r  musc le  o r  meat ( Y  i n  g )  by 
t h e  r e l a t i o n s n i p :  

Thus, J s i n g  e q u a t i o n  1, de can determine t h a t  i n  
t h e  c o n v e n t i o n a l  s c a l l o p  f l s h e r y  dhere  a  s i z e  
l i m i t  o f  40 meats pe r  0.45 kg ( o r  1 meat = 11.4 g )  
i s  used, t n a t  t h e  mInlmum s h e l l  h e i g b t  t o  ach leve  
t h i s  s i z e  l l m i t  i s :  X = 90 nm. 

We have a l s o  c a l c u l a t e d  t h e  maximum s t o c k i n g  
densities suqqested Sy Japanese au tho rs  i n  
suspended cage c i ~ l  t ~ r e  o f  Pa t i nopec ten  ~ s s o n e n s i s  + { I m a i  1977. and used these  as a  gu lde  f o r  t e  
g l a n t  s c a l l o o .  The c a l c u l a t ~ o n s  de re  made by 
assumlng t h a t  n r z  adequa te l y  r e p r e s e ~ t e d  t h e  
sdrgace area o f  t h e  s c a l l o p  dhe re  r = 0.5 x  s h e l l  
n e i g h t  i n  cm. The d a t a  ( T a o l e  2) assume t h a t  t h e  
g ~ a n t  s c a l l o p  responds t o  d e n s i t y  as does t h e  
Japanese s c a ' l o p  and t h u s  t b a t  t n e  s u r f a c e  a rea  o f  
c d i t u r e d  s c a l i o p s  s h o u l d  n o t  be g r e a t e r  t h a n  
o n e - t b i r d  o f  t b e  a v a i l a b l e  cage bo t tom a v a ~ l a b l e  
( I rnal  1977 ) .  Comparison o f  Tab les  ! and 2 show 
t h a t  t h e  d e n s ~ t l e s  used i n  ou r  exper iment  a r e  w e l l  
below maximal,  a l t h o u g h  i n  t h e  economic a n a l y s l s  
we have dsed maxlqurn permitted d e n s i t i e s  as shown 
i n  Tab le  2. The r e l a t i o n s h i p  used :n 3apan das 
o r i g i n a l l j  de te rm ined  by e m p l r l e a l  t e s t s ,  a l t n o u g h  
t h e  b i o l o g i c a l  mechanisms do n o t  appear t o  have 
been s t u d l e d .  Presumably some fo rm o f  ~ n t e r -  
f e rence  c o m p e t i t i o n  i s  i n v o l v e d ,  e.g. an ups t ream 
s c a l l o p  p r e f e r e n t i a l l j  f i l t e r i n g  a  comnon w a t e r  
f l o w ,  o r  I n t e r f e r e n c e  d u r i n g  escape swinmlng 
r e a c t ~ o n s  ( "b7t :ng sy?dromeN) .  We found ev idence  
o f  t h e  l a t t e r  mechan~sm because p a i r s  o f  swimning 
s c a l l o p s  had l o c k e d  s h e l l s ,  i n v o l v i n g  s h e l l  o r  
adduc to r  musc le  damage r e s u l t i ? g  i n  dea th  o f  some 
o f  t hese  i n d i r i d u a l s .  

T9e i n v e r s e  l o g a r ~ t h m ~ c  re1a t :onsh ip  betdeen 
s b e l l  n e ~ g + t  and aaxlmum p e r m > s s ~ b i e  s t o c k ~ n g  
d e n s ~ t y  o f  Tao le  2  (see a l s o  F ig .  7 )  nas ~ m p l ~ c a -  
t i o n s  f o r  t q e  c o s t s  o f  t b e  l a t e r  s tages o f  grow 
o u t .  Co l s3de ra t1on  s f  F ? g .  7 snows r 9 a t  d r t h  a  

1 5 1 0  2 0  

S h e l l  H e i g h t  ( c m )  

F l g .  7. R e l a t ~ o n s h i p  betdee? s n e i l  h e ~ g h t  oi 
g l a n t  s c a l l o p s  ( c m j  37d  a l l o w a b l e  d e n s - t y  a s j d m i n j  
t h a t  o ? l y  o l e - t h ~ r d  s f  a v a i l a b l e  cage area can be 
covered.  



Tao!? 2. vaxjmun ? e r r n i s j i b ! e  j t 3 c k j n g  d e n s i t i e s  o f  g i a n t  j c 3 ? ' 3 p 8  '1 

sa~soefided Cage c u i t u r e ,  assun jng t n a t  t h e  area 0 4  t h e  cage S3tt3m dh l ch  Can 
59 accup;ed 1s  snco-t ; j rc o f  me '3ta: 3 ~ 3 : ' l a j l p .  

S?e i  1 C & l i ~ ' a t e 3  Numoers oer u q i t  cage 3ot tom area 
- e l  j n c  s c a I ' 3 p  area - 1  T - ~  

,cm)  1- ' 3.12 9.2 0.3 0.5 1 .3  

p e a r l  n e t  o f  0.12 mz bo t tom a rea  a v a i l a b l e ,  t h e  
~ n . t ~ a l  s t o c ~ i n g  d e n s l t y  o f  500 1qd i v :dua l s  o f  1 
cm s h e l l  i e l g h t  ; uven i l es  must be reduced t o  s i x  
i n d i v i d u a l s  a t  9 cm s n e l l  ? e i g h t  h e n  t h e y  a r e  o f  
marke t  size. Even 41 th  l a n t e r n  n e t s  o f  0.2 mz 
available bo t tom area,  t h e  lumber  o f  s c a l l o p s  
s t o c k e d  i s  reduced t o  I0 oy t h e  t l m e  t h e y  reach  
marke t  s i z e .  

GRO'rlTH DATA 

Growth d a t a  f o r  t':e l o n g  1i1e and de1r  s t a k e  
t rea t i nen ts  a r e  shown i n  F i g .  3. !t 1s o f  i n t e r e s t  
t o  l o t e  t o a t  de 'o~ind g row th  i n  Sot': sdmner and 
d ? n t e r  montqs S u r l l g  t ? e s e  experiments. W7nter 
g row th  ranged From 9 - 1 6 b f  t i e  sumner ~ n c r e m e n t  
o f  s h e l l  h e ~ g h t .  

Because t n e  experiment o n l j  l a s t e d  f o r  1 j r ,  
de de re  n o t  a b i e  t o  f o l l o w  a  g l v e l  c o h o r t  t h rough  
s p a t  c o l l e c t i o n  t o  market  s i z e .  Consequent ly ,  
over;ap e r r o r s  i n  g r ~ w t h  ( F i g .  3) were o b v ~ o u s  
because g row th  I n  suspension c u l t ~ r e  was Olgher 
t h a n  &en s c a ? l o p s  & r e  p l a c e d  d i r e c t l y  on t h e  
bo t tom.  We have c o n s t r u c t e d  a  compos i te  g raph  
( F i g .  9) based on F i g .  8 wh3cb compares a i l  forms 
o f  susoeqs lon c u l t u r e  - ~ n c l d s ~ v e  o f  b e n t h i c  cage 
c u l t ~ r e  - and n a t u r a l  o r  b e n t 9 i c  r e l a y i n g  growth .  

A n a r k e t  s i z e  s c a l l o p  o f  90 m s h e l l  n e l g n t  
(1!.4 g  meat d e ~ g h t j  t akes  a p p r o x i n a t e l y  t h o  aqd 
one -ha l f  g row lqg  sumners t o  ach ieve  a c c e p t a b l e  
s i z e  from spa t ;  dhereas, a  b o t t o m  g row ing  s c a l l o p  
r e q u i r e s  f o u r  o r  f i v e  sumner growth  p e r i o d s  t o  
a c h ~ e v e  t h i s  s i z e  ( F i g .  9 ) .  The l a t t e r  ~ n f o r -  
rna t?on 1s c o n s ~ s t e n t  w ~ t h  published d a t a  
conce rn ing  g row th  r a t e s  o f  s c a l l o p s  d i t h i n  
Passamaquoddy Bay. 

Treatment e f f e c t s  on g row th  r a t e s  o f  s c a l l o p s  
w i t h ~ n  t n e  exper iment  a r e  shown i n  Tab le  3. 11 
o r d e r  t o  a c c o u r t  f o r  sma l l  d i f f e r e n c e s  i n  t h e  
g row lng  p e r i o d  and t o  q l n j m l z e  z ~ ~ f e r e l c e s  I n  
> n i t - a '  s i z e  d i t h l 7  j e a r - c l a s s e s ,  t h e  g r o d t h  d a t a  
has 3een c o n i o ~ t r d  t o  d a l ' j  g row th  increment;  as a  
pe rceq tage  ? f  t + e  7n1 ' ia l  s i z e .  

MORTALITY DATA 

The d a t a  f o r  1987-1988 a r e  shown I n  Tab le  4 
and i n c l u d e s  summer and c i in tec  n o r t a l ~ t y  r a t e s .  

P o s s i b l e  causes o f  1 0 s j  occurring dur1.g t @ e  
f ~ e l d  expe r imen ts  l n c l d d e :  

1 - n a t u r a l  m o r t a l i t y  n o t  a s s o c i a t e 3  d l t ?  
c u l t u r e  z o n d ~ t i o n s ,  

2  - s t r e s s - r e l a t e d  deaths  caused by  c a p t ~ r e ,  
t a g g i n g  and /o r  e x p ~ s u r e  t o  a l r  and d r y i q g  
d u r i q g  growth  measurements, 

3 - i n t e r f e r e n c e  c o m p e t l t ~ o n  as q e n t i o n e d  
e a r 1 1 e r ,  w h ~ c h  shou ld  oe a  f d n c t l o ~  o F  
s t o c 4 i n g  d e n s i t y ,  

4 - p r e d a t i o n ,  ~ a r t i c u l a r l y  by t b e  s t a r f i s h  
A s t e r i a s  rubens,  

5 - b u i l d - u p  o f  Fouling organ isms on t ? e  
cages d h i c ?  i m o a ~ r e d  w a t e r  'iow and hencs 
? i n d e r e d  f e e d i n g ,  e v e n t u a l l y  ' e s u l t l ~ q  1~ 

some dea ths ,  

6 - escape ay s w l m i n g  f rom t h e  c u l t d r e  a rea .  
P r a c t l c a l i j ,  T n i s  1s o n l y  3 p o s s i 5 l 3 ~ s /  
i n  t h e  b e n t h i c  relaying t r e a t m e n t .  

&cause t h e  e x p e r l n e n t a l  des lgn  d i d  n o t  a l l o w  us 
t o  a s s ~ g n  causes o f  l o s s  a u r i n g  t h e  grow-odt 
expe r imen t ,  t + e  i n t e r o r e t a t i o n  p r e s e n t e d  ? e r e  i j  

s p e c u l a t i v e .  Summer m o r t a l i t y  ranged f rom 9.1 :o 
45.3% f o r  a l l  yea r - c l asses  ( T a ~ l e  4)  w i t h  an 
average o f  20.6% and a  h i g h  ~ a l u e  f o r  t r e a t n e n t  3 
( b e n t h l c  cage) o f  75.2% f o r  y e a r - c l a s s  3 sca3100s.  
T h i s  1s suggested t o  be a  p r e d a t i o n  causeg 
mortality -- s t a r f l s h  were found  i n s ~ d e  t h e  cage, 
o b v i o u s ~ y  b e i n g  a b l e  t o  e n t e r  t':e 10 x 45 n m  s l i t s  
o f  t h e  cage d a ! l s .  C l u c k e ~ s ,  o r  c l e a n  emp t j  
s h e l l s ,  ciere 3 1 5 3  o resen t  d ? t ? i n  t h e  cage. 
i n t e r e s t ~ ~ g l y ,  t h e  m o r t a l l t y  * o r  l a r g e r  j e a r - c l a s s  
4 s c a l l 3 p s  das 23.7: t n a t  i s  d ~ t q ~ n  t q e  -3nge ~f 

t h e  o t h e r  t rea t rnencs,  sugges' lng a  size Qq3:3 t loq  
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F1g. 8. P l o t  showing sunner (May-November 1987) and w i n t e r  (November 1987-May 1388) 
growth r a t e  as s h e l l  n e i g h t  of g i a n t  j c a i l o p s .  

F I ~ .  3. Composite o l o t  shonlng l - " ? t ~ m e  g rod th  r a t e s  o f  a suspenaed and bot tom p e l a l d  
g ~ a n t  s c a i  l o p  i n  Passamaauoddy Bay. 



T ,sole 3. E l a n t  ~ c a i ? 3 p  63'lj growtn ~ 3 ~ 2 ;  ? s  jqe : :  ? e ? g > t  ' n  znn s e r 3 s C  

:4aj 1937 :a Y a j  1388 and t o t a l  g z i s  sxpressed 3s a oe-centage ci 5 %  'ni:;d' 
jne ' :  3 e i ; i t .  (T,reatments: 1 = 'ring : i n s  2 = de!t j t a k z s ,  3 = jepS?:c 

t rays ,  3 = w n t n i c  p e i a j i n g ) .  

I n i t i d 1  s n e l '  D a i l y  
3 u r a t  i o n  h e i g h t  ga in  T 3 t a l  ;&in 

Year -c lass  Treatment (d  1 :mj (i.im/dj (: ;$ i ~ i r - i d ' )  

* A t  Brandy Cove. 

Taole A .  Summer and d i n t e r  m o r t a l i t i  * a tes  'cr g r a n t  s c a i l o o s  s f  d i ' f e r e n t  
age a n d  t r e a t m e n t s  ( 1 - 4  as I ?  Table  I). S,erage f o r  Yay t o  November !987 
( s ~ m m e r )  and Nov'emer 1987 t o  "iy 1988 ( d l - t e r ) .  

Stock:nrj 
Percent  v o r t a i - t y  d e n s ~ t y  

Year -c lass  Treatment S~mmer A:nter T o t a l  N r * 



t o  p r e d a t i o n .  W'nter n o r t a i i t y  averaged 25.1% 
d i t n  a  range o f  2 . 4  r o  35.4%. The causes o f  t k i s  
rnorta7i:y o r o ~ a o i y  ! nc jude  n a t u r d -  pqe~smena a rd  
i n t e r f e r e n c e  c o m p e t i t i o n ;  b u t  p rSsc fpa1 l y  s t r e s s -  
r e l a t e d  deaths  asszc id teo  ~ i - h  h a n d l i n g  d i r i n g  
g row th  neasurements.  

For ~ 3 r n o a r a t i v e  p u r ~ o s e s ,  de ~ n c l u d e  
m o r 9 l l : y  da-a fr3n a j : q i l d r ,  e a r l i e r  e x p e r ~ v e n t  
(Appendix 1 ) .  T+e r e s u l t s  'or d i f f e r e n t  yea r -  
c l a s s e s  a r e  sdmmar~zed i n  Appendix 2. A l t?ough 
y e a r - c l a s s  i ~ o r t a l i t j  $o r  sdmner 1986 i s  h i g h e r  
t w n  f o r  !957, cSe r e r n a ~ n - n g  yea r - c l asses  f o r  bo th  
~ o n g l i n e  and d e i c - s t a k e  suppo r ted  : a n t e r n  l e t s  
s?od l o d e r  mor:ali'y than i n  1987. One s ? g n i 2 - -  
c a n t  d i f ' e rence  oetdeen t h e  ;986 and 1987 d a t a  i s  
t h e  lower  n o r t a l i t j  o f  t h e  S e n t h ~ c  r e l a y i n g  
t r e a t m e q t  I n  1987. Th i s  a u s t  oe due t o  
d i ' f e rences  i n  o r e d a t l o n  p r e s s d r e  betdeen t n e  !do 
s i t e s  dsed -- t h e r e  be ing  much l e s s  p r e d a t i o n  a t  
t ne  Lime (111 Bay s i x e ,  -36% q o r t a l i t y  over 1  y r  
versus an average o f  64.9% f o r  6  no a t  Brandy Cove 
f o r  combine0 yea r - c l asses  3 and 4. 

NET AND CAGE FOULING 

Cons lde rao le  n e t  f o u l l n g  Has expe r i enced  
j F ~ g .  10) on s ~ s p e n d e d  cages d1t9  t h e  peak months 
b e i n g  September/October . O v e r w i n t e r i n g  f o u l  i n g  
a l s o  o c c u r r e d  on suspended cages pu t  i n  t h e  wa te r  
i n  November and removed I n  May o f  t n e  n e x t  y e a r ,  
a i t b o u g h  l e s s  seve re  t h a n  t n e  sumner f o u l i n g  shown 
i n  F i g .  10. The f o u l i n g  b u i l d u p  p h y s i c a l l y  
reduced t h e  seawater f l o w  tn rough  t h e  cages and 
t h e  fouling organisms themselves (e.g,  a s c i d ? a q s  
and bry3zoans)  competed f o r  s e s t o n i c  food d i t h  t h e  
s c a l l o p s  t h u s  i n c r e a s i n g  t h e  l i k e l i h o o d  o f  i n t e r -  
f e r e n c e  competition by s c a l l o p s  d ~ t + i n  t h e  cage. 
Net  f o u l i n g  &as :ess ~ n t e q s e  a t  t h e  Brandy Cove 
s ~ t e ,  s ~ g g e s t i n g  r e g i o n a l  d i f f e r e n c e s  i n  t h i s  
phenomena?. 

The b e n t n i c  cages rsmdined r e l a t i v e l y  f r e e  o f  
f o u l > ? g  tq roughou t  t n e  expe r imen t .  Th-s i s  
attributed t o  t n e i r  c o n t a c t  w i t h  t n e  s e d ~ m e q t  
sd r face  ~ h i c 9  a l l o w e d  s u r f a c e  g raze rs  such as 
gas t ropods  and decapods t o  browse on t h e  
d e v e l o p ~ n g  e p i - f a u n a  an0 f :ora on t n e  cage 
s u r f a c e s ,  t h u s  keeo7ng them relatively c l e a n .  
Con tac t  w i t 9  t ? e  sediment s u r f a c e  by t ? e  b e n t h r c  
cage s u p p o r t - n g  system a l s o  p r o v ~ d e d  a  r o u t e  o f  
e n t r y  f o r  p r e d a t o r s ,  such as A s t e r i a s  ruoens,  t o  
move o n t o  t h e  cages. 

CONCLUSIONS 

I t  7s S i o l o g ~ c a l l y  f e a s ~ b l e  t o  grow g ~ a n t  
s c a l l o p s  oy any o f  t h e  methods dsed h e r e ~ n .  For 
suspended c u j t u r e ,  ~ n c l u s i f e  o f  b e n t h ~ c  cages 
dhere  s c a l l o p s  a r e  o f f  bo t tom,  t h e  "me t o  reac? 
marke t  s i z e  o f  90 mn s n e l l  " , e ~ g h t  1s 2.5-3 g row ing  
seasons I n  t h e  Passamaquoddy Bay a rea  versus 4-5 
g row ing  seasons f o r  s c a l l o p s  r e i a l d  on t h e  
s e d i m e ~ t s  o f  i ~ m e  K i l n  Bay. 

We be1:eve t h a t  t h e  h ? g h  m o r t a l i t y  r a t e s  
expe r i enced  d u r i n g  ou r  exper iment  a r e  due p r i n c l -  
p a l i y  t o  s t r e s s - r e l a t e d  dea ths  caused by c a p t u r e  
and exposdre  t o  a i r  during growtk  neasurements.  
I n  comne-cia1 grow-out o f  t 9 e  g i a n t  s c a l l o p ,  h i g h  
m o r t a l i t i e s  can Se avo ided Because c a o t u r e ,  
tagging, and e x t e n s - v e  g r o d t 9  ~ e a s u r e m e n t s  wobld 
be w n e c e s s a r y .  We b e l i e v e  t h a t  a  r e a l i s t ~ c  range 
o f  r n o r t a i l t ~ e s  1s 5-25% per  year  e x c i d d i n g  t h e  
p o s s i o l i ~ t j  3 f  p r e d a t o r  m o r t a l l r y ,  Because we a r e  

unao le  t o  d; j t : ? g u i  sh set'deen D r e d a t i ~ n  and 
escapemeqt away from t n e  area d o r i n g  S o t t m  
r e l a y i n g  t r i a l s ,  i t  i s  d i f f i c u i f  so as;?ss t ? e  
con t r ; bu t i ons  o f  each t o  g v e r a l ?  m o r t a l i t y .  de 
b e l i e v e  t h e  d i ' f e r e n c e  i n  ? ~ r t a l i : j  Detdeen :ne 
Brandy Cove and Lime < i ! n  Bay s i t e s  i n d i c a t s s  d 

r e a l  d i f f e r e n c e  i n  p r e d a t ~ o r  3 r e s s d r e .  O D Y I ~ ~ J S ' ~ ,  
choos ing  a  s i t e  where p r e d a t i o n  '&as low dou ld  
h e l o ,  a l t + o u g h  ' t  nay 3e t l a t  'he presence of 
r e l a i d  sca: lops  would e,dentua!lg a t t r a c t  
p r e d a t o r s .  P reda to r  contra: neas.dres ,wou!G t - ? n  
become a  n e c e s s i t y  [see imai  1977, V e n t j l j a  l382j. 

ECDNDVIC RESULTS 

P?ODUCTION TRENDS I N  THE TRADITIONAL GIAt4I 
S,ALLOP FISHERY 

From peak l e v e l s  i n  1977, 'and;qgs o f  g ia?:  
s c a l l o p s  dec;??ed t o  l e s s  than ha l i  sy :983 i r - g .  
11) .  Catches i n  t h e  s n o r t  t e rm  a r e  n o t  expected 
t 3  i n c r e a s e  and f ~ t u r e  landings 41'1 2epend o ~  
r e c r i l t m e n t  l e v e l s  and t h e  qanagement s t r a t e g i e s  
adopted,  p a r t ~ c u l a r l y  f o r  t n e  Georges Bant s c a ' 1 3 ~  
F i s h e r y  d h i c h  1s t h e  l a r g e s t  contributor 3 INorth 
4ae r l can  l a n d i n g s  (Anon. 1985).  H ? s t o r i c a 7  
p r o d u c t ~ o n  t r e n d s  f o r  t b e  Georges Bank s c a l l o p  
f i s 9 e r y  a r e  shown - n  F i g .  12 as f r e s h  qea t  
d e i g h t s .  Updated i n f o r m a t i o n  f r o m  NAFO s t a t i s t i -  
c a l  3 u l l e t i n s  a v a l l a b l e  t o  1985 1s i n c l u d e d  - n  
F i g .  11 and 12. 

RETURNS PER UNIT SIZE 

k v a i l a b l e  d a t a  f r o m  S t a t i s t 1 c a 1  D i s t r i c t  53 
a r e  g l e n  as p r l c e  oer pound 3 f  s9ucked meats 3nc 
as i n d ~ v i a u a l  v a l u e  p e r  meat ( T a b l e  5 ) .  Fo- t 7 e  
1 1 - j r  ~ e r l o d  1976-1986, t h e r e  i s  an annua' average 
i q c r e a s e  o f  6.55% I n  t h e  p r ~ c e  p a i d  t o  f l s 7 e r w q  
whlch i s  S ighe r  t h a n  t n e  geqera'  i n f l a t l o 7  - a t e  - 
h e r e  assumed t o  be 5%. 9 e r e  i s  a  d l j t ' 7 ~ t  
s e a s o n a l l t j  t o  t n e  landed p r l c e  r e c e ~ i e d  Sy 
fishermen (Tab le  61,  r e f i e c t l n g  t h e  seassna'  
n a t d r e  3 f  s ~ p p l j .  Y ignes t  r e t ~ r n s  dou ld  be 
o b t a i n e d  i n  t h e  p e r ~ o d  November t o  Marc9 and :?e 
s c a l l o p  c u l t d r ~ s t  snou ld  a t  processing h i s  
p roduc t  d u r i n g  t h i s  p e r i o d .  

T+e landed r e t u r n s  shown i n  Tab les  5 and 5 
dou ld  i n c l u d e  p r o c e s s i n g  c o s t s ,  as t h e  f i s q e r v e n  
~ s u a l l y  snuck t h e  s c a l l o p s  dn i :e  a t  sea, S J ~  7 3 1  

m a r t e t i n g  and d ~ s t r i b u t i o n  c o s t s .  Becadse o f  3 

c o n t r 3 i 1 a b l e  scai 'op s u p p l y ,  t h e  p r e f e r r e d  
s t r a t e g y  <or  t n e  farmer dou'd be t o  market  and 
distribute t h e  p r o d u c t  d i r e c t l y ,  e .g .  t o  a  aea iec  
o r  r e s t a u r a n t  c h a l n  .n l a r g e  c i t i e s ,  t + e r e c y  
r e c e i v i n g  t h e  h i g h e r  who lesa le  ~ r ~ c e .  
U n f o r t d n a t e l j ,  no  s t a t i s t i c s  on w n o l e s a l e  o r - c e s  
a r e  available f rom t n e  D e p a r t m e ~ t  o f  F ~ s h e r l e s  and 
Oceans. 

COMPARATIVE COST OF LONG-LINE VERSUS 
WEIR-POLE INSTALLATION 

The r e i a t ~ v e  c o s t s  o f  a  100 m  l o n g - l i n e ,  ano 
d e i r - p o l e  suspens ion system ( A p p e n d ~ x  3 )  suggest  
t h a t  t b e  l a t t e r  I S  l e s s  e x p e q s ~ v e  t o  c o n s t r u c t .  
S lQce  i t  ?as proved t o  be s a t ~ s f a c t o r j ,  de nade 
used t h i s  metbod f o r  a i l  f u r t h e r  c a l c i l a t i o r s  
exceo t  & e r e  t h e  s tanda rd ,  c o n c r e t e  b l o c k ,  
long-1;ne i s  specified. 





F ig .  11. Canadian l a n d i n g s  o f  g i a n t  s c a l l o p s  as round 
we igh t  from NAFO subareas 1-6 (Anon. 1985). 

2 0 r  
I - 
I Total  

27 3 Canada 

U.S.A. 

~&'~dA?d 
F i g .  12. Canadla? (da rk )  and U.S. ( landings of  g i a n t  s c a l l o p s  as m e a u  4- 
d e ~ g h t  "rom t h e  Georges 3anc f i s h e r g  {Anon. 1985). 



Ta~ i " .  gvecage 3nnual  -5 tdr - r?  3ep u n i t  j j z e  o f  
g;ant j c a l l 9 p s  as 'anoed s r i c ?  t.3 f i snermen i? 
S t a t i s t j c 3 l  3:s:eict 50, gay 3 f  Fona j .  P r e d i c t e d  
p r i c e s  Sased 3a a 6.55% 3nnual incre:se a r e  sh3.d" 
i 3 r  1%3-1997. Average va i u e  ' 2 r  :nc: g i d ~ a ;  >eats 
o f  s t a t e 0  s i z e  i~ 'grams. 

- - 

Aierar je S 17.9 5 11.4 j 6.0 g 
Y2ar per  ' 3  qea ts  Q C B 

1976 3.75 16.83 9.44 4-97 
1377 2.21 8.71 3.55 2.92 
1975 2.42 9.54 6.03 3.20 
1979 3.67 14.37 9.22 4.85 
1930 4.25 16.76 10.67 5.62 
1981 1.58 13.06 11.50 6.06 
1982 3.70 14.59 9.29 4.89 
1983 5.62 22.16 l4.11 7.43 
1984 7.15 23.19 17.95 9.45 
i985 6.97 27.48 17.50 9.21 
! 986 7.14 28.15 17.93 9.44 
; 987 5.21 20.54 i3.03 6.89 
1988 5.53 21.39 L3.94 7.34 
1939 5.91 23.32 14.85 7.82 
1990 6.30 24.85 i5.82 8.33 
1991 6.71 26.43 16.86 8.88 
1992 7.15 23.2: 17.96 9.46 
1993 7.62 30.06 19.14 10.08 
1994 8.12 32.03 20.39 10.74 
1995 3.65 34.13 21.73 11.44 
1996 9.22 36.37 23.15 12.19 
1397 9.82 38.75 24.67 12.99 

Tab?e 5. 
per  s t a r  
Sobarea 

4verage m o n ~ n i j  l anded  p r i c e  I n  c e n t s  
Gars g ~ a n t  s c a l l o p  meat 3f  11.4 g +o r  NAFO 
4X -- Say o f  FundyiBrowns 3ank. 

Year 
 MOO^? I982 I933 1984 I985 

January 
Feoruary  
March 
Apr i 1 

Yay 
June 
J Y ! ~  
August 
September 
Qccooer 
November 
Oecemoer 

COST OF SPAT COLLECTION 

The ma jo r  d e t e r n i n a n t  o f  c o s t  j n  s a t u r a l  s p a t  
collection - s  t + e  average number o f  spat  caught  
pe r  bag. T h i s  i s  because t h e  u ~ i t  c o s t  o f  an 
on:on bag c o l l e c t o r  ( see  Appendix 3) i s  f i x e d  and 
does s o t  v a r y  d i t h  c a t c h  r a t e s .  The r e l a t i o n s n ~ p  
i s  :n i n v e r s e  l s g a r i t h m l c  ope ( F i g .  13) and 
o b i l o u s ~ j  suggests  t h e  qeed t o  l o c a t e  s o a t  
c311e:t3rs a t  s i aces  o f  maximum la*da i  aoundance. 
Mor:alt:j ass3c-a'ed i ~ t h  r e n o i l n g  t ? e  j u v e n i l e  
~ ~ 3 7 1 3 ~ s  fr3m t ? e  S ~ ~ - S C : O ~ S  a F f e r  3pprox1mat91 j  

a 2 5 %  M o r t a l i t y  
0 

0 

" . / 

c;, 5% M o r t a l i t y  
0 
Y 

m 
0 

M e a n  S p a t  Pe r  Co l l ec to r  

' j g .  13. Re1a t l onsh?p  Setdeen t b e  average Q~mbe* 
o f  g i a n t  s c a l l o p  spa t  :aught per  on ioq  bag 
c o l 1 e c t o r  and c o s t  i s  ceq ts  pe r  s c a l l c p  f o r  td3  

a s s u m p t l o ? ~  o f  t r a n s f e p  gor ta7 i :y .  

6-9 mo I G  L?e d a t e r  may a l s o  Se s 3 g n i q l c a q t  11 

d e t e r m i n i n g  t q e  f 3 n a I  c 3 s t  3 f  s p a t .  

COST OF lNTERYEOI4TE CULTUlE 

Two strategies a r e  fe3s1b le  f o r  t n i s  ; r i g ?  3i 

c u l t u r e :  

- c+ang i sg  9 f  d e n s i t i e s  during t n s  fir-5: 
season 's  growth ,  e.g. 1 s i c 1 a l  d e ~ s 1 : i e s  
o f :  

Yay - 1 cm s + e ? l  ? e ~ g n t  - 124 per  p e a r l  l e t  
J u 1 j -  2 cm s h e l l  9 e l g n t  - 32 p e r  p e a r l  
Nov.- 3.8 cm s h e l l  ? e i g n t  t r a n s f e r r e d  t o  

grow-out c ~ l t u r e  

I n  t h e  c a l c u l a t ~ o n s  snown 7~ Append~x  30, de ? a 7 e  
a s s ~ ~ m e d  t n a t  t n e  ndmber o f  p e a r l  n 9 t s  :eeoed :o 
p a i s e  19,000 sca1:ops t o  grow-out s:ze ( a 1 1 3 r - " g  
'or 5% n o r t a l ~ t y  o~ 20,000 p r 3 o r  t a  t h e  ' lqa '  
d e n s ~ t y  c3ange j  1s 19,000 t 32 = 594. '?e 394 
p e a r l  n e t s  dou7d 3 n l y  3e reeaed i n   he ? e r ? q d  ;,'j 
t o  November : f  t h e  n u l t ~ p i e  c h a n g ~ n g  of s t r a t e g j  
das e n ~ i o y e d .  

BENTHIC RELAYING CULTURE 

T i e  c o s t s  associated d l t n  t b ' s  metnod ~ 3 1 s ' ~ t  
o f :  

- ? l a c ~ n g  t h e  sca l ' oos  on b o t t s n ,  
- 13sses due 53 p r e d a t ~ o n  m o r t a l i t j  o r  

ejcapemenr fr3m t h e  seeded a rea ,  
- recovering Fa t tened  s;a?lsos d f t 2 r -  2-J  

y r  on bot tom.  



3ENTY I C CAGE CYLTGRE 

'or 3 e n t q i c  cage C J ' ~ J ~ ? ,  t - e  f ~ " o d i ? g  
a p o l j :  

- May-November - 75 mm ' jna :  s i z e  o r  22  
s c a l ? 3 p s  per  3 . 3  q-age. f i a r ke t  3r 5 
no  - 6  g  n e a t  d e i g h t ,  

- h c i e q b e r - J u ' j  - 90 mm ' l ?a l  s;ze or  15 
s c a l l ~ o s  per 0.3 a c33e. Ya rke t  a t  15 
no  - 11.3 3 n e a t  d e i g h t ,  

- J ~ J ?  j t o  >iovernber ( s r  l a t e r  I n  td?ntep) - 
102 mm fyna l  s i z e  3 r  12 oer  0 .3  nZ  
cage. Market  a t  131 mo 3 t  
17.9 g meat f l e l g h t .  

Cnanges o f  s t x k i n g  d e n s l t j  cou ld  oe nade a t  t ? e  
same t i m e s ,  t h a t  i s :  6, 15 and 13 ao .  

LANTERN CAGE CULTURE 

For  l a n t e r n  cage c u l t u r e  on & e l f  s takes  o r  a  
l o n g - i l ~ e ,  t h e  f o l I o w l n g  a p p l j :  

- May-November - 75 mm C i q a l  s l z e  o r  13 
s c a l l o p s  pe r  compartment of  0.2 m 2 ,  Market  
a t  6  mo - 6  g meat  eight, 

- J 2 ' j  :o Yoiernbep ( 3 r  ' a t p  i r  : ~ l n : ? ~  - - - - '02 
nm E i ? a '  j l Z 3  3 r  3  3er c ~ ~ o a r : m e l :  2 -  J. i 
n 2 .  Yarke t  a; 13+ ao 3: 33e 3: 17 .9  ; -e3: 
~e ig l? : .  

C q a n ~ e s  cF  s t o c c l n g  "qs1:j t o  be nade a t  5, :5 
an3 .a no .  

PROCESSING COSTS 

An e x p e r t  c s u l d  shuck 100 sca l l o?s  l r  5 T - n ,  
t n e r e f s r e  84 I dou ld  Se r e q b l r e d  t c  j n ~ c 4  100,300 
sca l l oos .  P rocess ing  wodld  a l s o  l n c i ~ d e  t + e  c s s t  
~f c o n t a ~ n e r s  and temporary  j t s r a g e  i a c ~ l i t . e s  - ?  

a  re f r1gera : lon  u n i t .  

COMPARISONS OF COSTS AND RETURNS 

The c o s t  estimates c a l c u l a t e d  17 Appendix 3 
do n o t  i n c l u d e  c a p l t a l  c s s t s  a s s x l a t e d  41'1 

sca l :op  c d l t u r e .  4 t  a rninlmum, t h ~ s  a u l d  :nc 'uce 
2 ooat  o r  scow equ ipped d i t h  a  w ~ n c h  (see 4ppend -<  
4 )  f o r  h a u l l n g  n e t s  o r  cages. 

Cost and r e t u r n  e s t i m a t e s  e x c l d d ? n s  t+ese 
c a p l t a i  c o s t s  & r e  shown l n  Tab le  7  and a r e  oased 
on predicted average 1987-96 p r j c e s .  

Tab le  7. Cost and r e t u r q  e s t l m a t s s  oer  s c a l l o p ,  e x c l u s ~ d e  o f  c a p l t a l  c o s t s ,  f s r  g i a n t  j c a 1 i 3 p  
c u l t u r e s  i n  t h e  Bay o f  Fundy, average annual  c o s t s  s f  1987-1996 f o r  100 m  l i n e s .  

I n i t l a 1  number F i n a l  number G p e r  
:'em s tocked bar  i e s t e d  s c a l l o ~  Assumptions 

5 .pat c s l l e c i l a q  :50,000 112,500 2.95 P nean o f  200 spa t  pe r  c s l l e c t o r  

and 252 r n o r t a l t i j  

D .  I n t e r r n e d l a t e  c ~ l t u r e  20,000 19,000 5.00 Two changes o f  d e n s l t y  ddr-17: 

t h e  season. 

E. Ben th l c  r e l a y l a g  100,000 50,000 0.25 Four s d m e r  seasons o f  g rowt?  

and 50% o v e r a l l  l s s s e s  

Year 1 11,000 10,450 :6.86 5% anqua l  l o s s  
F. Sen th l c  cage 

Year 2  7,500 7,125 24.73 Market  a t  15 mo o r  90 am 5 - 2 3  

Year 1  6,500 6,170 6.10 5% annua l  l o s s  
G.  Weir  s t a k e  

1 i n e  Year 2 5,000 4,750 7.93 Ya rke t  a t  15 mo o r  90 mrn s ' z ?  

Y e a r 1  6,500 5,170 7.47 5% annua l  l o s s  
H. Long l i n e  

Year 2  5,000 4,750 9.70 M a r k e t a t  1 5 n o o r  9 0 - n m s l z e  

I. Process ing  c o s t s  100,000 1.13 

Average r e t u r n s  f o r  1987- - - 17.69 See Tab le  5. Range 1 3 . 0 8 - 3 1 . 3 ~  

1996 as 11.4 g  meat ( Q )  



a l thougn  ou r  s t i - ; s i l ~ a l  ga ta  aase 2n t q e  
? r o d d c t - ? n  c a p a c ~ t j  3' :-e c s r i e ~ : ~ m a '  s c a 3 ' 3 0  
' i s i - e r i  i s  $ 3 t  c o ~ ~ r ~ m s ?  ~ e ,  ' t  m r i  bdggest !?at 
curren: 3 roddck3sn  1s low i F 7 g .  11, 121, 3':7ough 
11 t h e  3;c;im s r  'oqg ' e r n  c s u l d  I nc rease  aga ln .  
-ne 3 1 a ~ t  j c 3 1 1 3 ~  pr3d'des a  ~ i j "  j r l c e d ,  gou rne t  
o roauc t  f 3 r  dn a l r e a d y  es tao17snec  n a r k e t .  Tbe 
a i e r a g e  o r e d l c t e d  p r l c e  f o r  'ne i 1 . 4  g  ?eat 11- t o e  
p e r l o d  !98?-95 - 5  515.52 per  ( 3  o f  a e a t s ,  rang179 
f rom 511.47 t o  521.64 Ser <g. Tqe o r e d i c t e d  p r i c e  
~n  t h i s  o e r l o d ,  based on ' i n i t e d  d a t a  ( T a b l e  S j  
"Porn 1336-1986, sqou id  r l s s  a t  a  r a t e  o f  6 .551  
donua l l , ' ,  a l t h o u g h  r h e r e  &e re  3 y r  d u r i n g  t h a t  
::-yr s e r l o a  dhen a  d r o p  i n  p r l c e  a c t u a l l j  
~ c c u r r e d ,  e.g. from 1975-77, 1981-82 and 1984-85. 
The j e a r  1987 a l s o  i aw  a  d r o ~  I n  landed p r i c e s .  
Lower o r - c e s  a r e  g e e e ~ a l i y  a s s o c i a t e d  41th  h i g h  
p r o d u c t ~ o n  - t $ e  l a t t e r  due o f t e n  t o  s t r o n g  
j e a r - c l a s s s s ,  Yea r - c l ass  s t r e n g t +  r s  p robab l y  
p h y s i c a l l j  c o n t r o l l e d  and a l t q o u g h  t h e  p resen t  
f i s h ~ n g  p r e s s u r e  i s  n l g h ,  i t  i s  coos ide red  
3 1 ~ L 1 c u l t  t o  " f i s h - o u t "  s c a l l o p  s t o c ~ s .  Some 
s i a l l o p  s t o c k s  a r e  o resen t  ' n  u n f i s h a o l e ,  r o c k y  
a reas  and newer grounds may Se e s t a b l i s + e d  o r  
d i s c o v e r e d  by t h e  s c a l l o p i n g  f l e e t .  Thus a  
s c a l l o p  a q u a c u l t ~ r e  i n d u s t r y  I n  d i r e c t  c o m p e t i t i o n  
w i t h  t n e  e s t a b l i s h e d ,  conventional one, c o u l d  
expec t  some uncomfortab;e o r ~ c e  va r i ances  I n  t h e  
medium- terv  f u t u r e .  A  o e t t e r  s t r a t e g y  would  be t o  
~ r o d u c e  a  p r o d u c t  d i s t i n c t  f r o m  t q e  c o n v e n t i o n a l  
one, perhaps a  6 g  n e a t  a t  7 5  mm f ~ n a l  size. 

The economic f e a s l b i l 2 t y  o f  t h r e e  o f  t n e  f o u r  
grow-out netbods t e s t e d  1s dub lous ( T a b l e  7 ) .  A ? ?  
t h r e e  use cages. We b e l i e v e  t h a t  o u r  r e s u l t s  show 
t h a t  grow-cut i n  cages 1s ~ n e c o n o m l c a l :  as t b e  
s c a l l o p  i nc reases  i n  s i z e  i t  uses significantly 
j r e a t e r  cage a rea ,  t b e  c o s t  o f  cages i s  a  s i g n l f i -  
c a n t  f r a c t i o n  o f  t h e  m a t e r i a l s  c o s t ,  t h e r e  a r e  
l osses  due t o  t h e  " S i t ~ n g  syndrome" ano t a e  cages 
a r e  a l s o  s u b j e c t  t o  f o u l ~ n g .  As found a l s o  by 
Fr?snmqn e t  d l .  ( 1980 ) ,  b e n t h i c  r e i a y ' i n g  was t h e  
o n l y  economica l l y  41an;e method o f  c u l t u r e  t h a t  de 
t e s t e d .  

Our f i e l d  exper iments  show t h a t  d i t n  a l l  
metbods o f  grow-out t e s t e d ,  i t  i s  b i o l o g i c a i l y  
C e a s i b l e  t o  produce g i a n t  s c a l l o p s  o f  m a r k e t a b l e  
s i z e  d ~ t h i n  3  y r  *ram spa t  f a l l  by suspens ion 
c u l t u r e  and 4.5-6 y r  by b e n t h l c  r e l a y i n g  tech-  
n l q u e s .  The reason f o r  t ~ e  d i r f e r e n c e  I n  g row th  
r a t e s  o f  s c a l l o p s  I n  s u s p e n s ~ o n  c u l t u r e  and those 
l i v i n g  on t b e  sediment may be unde rs tood  as a 
d ~ r e c t  r e s u i t  o f  t n e  " ses ton  d e p l e t i o n  e f f e c t "  
( W ~ l d i s ?  and K r l s t n a n s o n  1979, 1984, 1985 ) .  
S c a l l o p s  l i v i n g  d i r e c t l y  on t h e  sed iment  a r e  
p r e s e n t  d ~ t h i n  t h e  b e n t h i c  boundary l a y e r .  Th i s  
l a y e r  aay be p h y s l c a l l y  d e f - n e d  as a d i s c r e t e  body 
o f  d a t e r  I n  & i c ~  f l o w  i s  r e s t r i c t e d  oy i t s  
c o n t a c t  w i t h  t h e  bot tom.  A i t h l n  t h i s  i a y e r ,  f o o d  
p a r t i c l e s  o r  ses ton  a r e  mixed by t ~ r b u l e n t  f l o w  
(excep t  f o r  a  na r row  :aminar l a y e r  j u s t  above t h e  
So t tom) .  I t  1s n o t  s u r p r i s i n g  t h a t  t n e  combined 
'eeding o f  benth2c suspens ion may cause 3 

O e ~ i e t i o n  o f  j e s t o n  ~ 7 t ? 1 n  t h e  bentn2c Sounda r j  
l a y e r  and 9ence 7 1 q 3 t a t ? o n  o f  p o p u l a t ~ o n  growtb  
and ?roduct1on.  !r s u r  e a r l i e r  m o d e l ' l s g  o f  t q l s  
Dhe1ovenon ( u i ' ~ j s 7  a ~ d  Kr is tmanson 19791, de 
1g70aed p h y s i c a l  processes dn l c7  qay add ses ton  t o  

-qe 3elT71C ~~~~~~~j ' a j e r ,  e.;. 7-1 3542:. 3r :i;r- 

t7" j1< i a j e r  3 T  r ? s ~ s 3 " s i 3 -  'r2m :?e snC'nen-,  
d ~ t - o u t  s e r - o u s ' y  t i3 'a : Ing  our  : o r c ' ~ s . s - s  
regarding seston d e p l e t 1 3 n .  3y :j?t-as:, 5 : 3 " ~ 3 >  

' 7  sJs3eqs13n c l - ' t + r e  a re  p r e j e q t  7 q  ~ t > ' <  ' 3 f 3 r  

C'3ds d l t ~  d "?gh SeStG7 c o n c e n t r a t i o n ,  d"1C"  

g e ~ e r a l ' j  .ave ? a t  3ee1 ~ ~ l ' l ~ e a  3) ~ J ~ S - ~ ~ T -  

s ~ s 3 e n s i o n  feede rs .  Ii, as o c c i r s  i n  t - e  8 a j  := 
'und j ,  t n e  ++%ole date-  c o ' ~ n n  IS t u * o ~ ' ~ q t ,  
suspended s c a i i o p s  'nay have access t o  :be sss'3n 
f l1 tb .q  a  c3qsyderaSlo  i ? ' u?e  o f  ,+at?r r:eL red  

P C j  t"? t h e  f13w p a t +  l e n g t h ,  depth oC .vate- 1 -, 
5ounda.y i a y e r ,  and f l ow  c ~ a r a c t e r 1 ~ ~ 1 ~ ~ ) .  =g? 

:?is reason,  t h e  ses ton c o n c e n t r a t i o n  a-d 
z i r b u ' e n t  ses ton  s i D p i y  r a t e s  41 ' '  3e 1 '31eP - ?  

t h e  d a t e r  coiurnn above ;he Sen;-lc s o t n s a c j  ' a j e r ,  
~ e s ~ l t i n g  .n g r e a t e r  growtb  r a t e s  :+ere.  

A l t hough  a l l  o f  t h e  grow-out ve thods  t r - e d  
a r e  o i o l o g l c a l "  Ceas lb le ,  o q ' j  sno 3f " ? e l ,  
b e n t q l c  r e i a j i n g ,  shows an{ possiDi11: j  qC 

economic success. F u r t q e r  b i o ; o g ? c a l  Cesear:n 
r e q u l r e d  t o  s u ~ p o r t  t h ~ s  t e c n n l q u e  snau'd - ? c ' u d e  
a  thorough ~ q v e s t i g a t i o n  o f  l osses ,  dh;c? 7 3 j  ?e 
due t o  p r e d a t i o n  o r  escapement, and a  s t ~ d j  oL 
p o s s i a l e  methods o f  p r e d a t s r  c o n t r o l .  'NO ajoec's 
o f  s c a l l o p  grow-out c ~ i t u r e  Sy b e n t h i c  -e73 j7ng  
may be o b s t a c l e s  t o  r c s  d idesp read  use: 

- a  farm p r o d u c i n g  i m r l l i o r  sca l 'oos  p e r  
j e a r  - a t  a  s t o c ~ i n g  d e n s ~ t y  3= ' l i e  
s c a l l o ~ s  pe r  m-' - r e q b l r e s  3-4 s e p a r 3 t e  
0.2-km-I f a t t e n i n g  a reas  (depend ing on 
t h e  age marke ted )  i n  ada1t7on t o  spa t  
co1 lec t : on  an@ - n t e r ? e d 7 a t e  c i ' t ~ c e  l ong  
l i n e s .  T h i s  may c o n f l l c t  41 th  t r a d ~ t ~ o n a i  
commor dse o C  s c a ' l o p i n g  grounds.  7-e 
prob lem c o u l a  be overcome i f the  ~ e q t ~ r e  
das a  c o o o e r a t l d e  one ~ n v o l g i n g  a 7 i  
c o n v e n t ~ o n a i  sca i l op  L ~ s ? e r m e ~ .  

- :ne grow-out time i s  ? e a r l y  2 t - n e s  g r e a t e r  
than :or sJspens lon c u Y u r e ,  n e a n i n j  t 9 a t  
i n v e s t e d  &unds f 3 r  spa t  c o i l e c t l o n  and 
i n t e r ~ e d i a t e  c u l t u r e  a r e  t l e d  up f 3 r  2-3 j r  
l o n g e r  1n b e n t h l c  ce13y lng.  

One m e t ~ o d  2f suspension c u l t u r e  ~ s e d  S j  :qe 
Japanese: - ea rhang lng  o r  pocce t  c ~ l t ~ r e  ( I q a -  
1977) - sbou id  be cons?de red  I n  a  f ~ r t q e r  s t ~ d j .  
Resu l t s  f rom Ouebec suggest  t n a t  j c a l l o p  g rod -od t  
by ea rhang lng  1 s  m a r g ~ n a l l y  economjca j 'y  feas1S1e 
(Anon. 1988) .  Earhang ing c u i t j r e  a11ows tie c a u l <  
s c a : l o p  growt?  c h a r a c t e r 7 s t i c  o f  susDe?slon 
c u l t d r e  and apoears t o  be a  < e i a t i v e l j  :?cap 

method o f  p r a d u c t i o n  ( T a b l e  8 ) .  Hodeger, de 9 a i e  
no d i r e c t  experience 4 i t n  :t - p a r t i c ~ ~ l a r ~ ~  - 7  9o.q 
t o  ass7gn l a n o u r  c o s t s ,  d h l c h  a r e  e s t l n a t "  d ?  

Table  8 a?d r e p r e s e q t  t h e  l a r g e s t  c o s t  i t e v  
i n v o l v e d .  Nor do we naue any r e a l 3 s t 1 c  ev i cence  
r e g a r d i n g  m o r t a l ~ t y  o r  poss15 le  3robleins ~ t ?  
f o u l ~ n g  I n  t h ~ s  t y p e  o f  grow-out c u l t u r e  l n  3 a j  g f  

i undy  c o n d i t i o n s .  

The c k a p n e s s  and r e l i a o i l i t y  o f  de? r -oo 'es  
as a  means o f  carrying sbspended b l v a l q e  c u i t d r e s  
i n  t b e  l o c a l  a rea  has been demonst ra ted d ~ r - n g  
t + l s  s tudy ,  and c o u i d  be r e a d l l y  adaoted as t ? e  
suspens ion sys tem f o r  grod-out  by ea rpang lng  o r  
pocket  c ~ i t ~ r e .  

We conc lude  t b a t  on'y t ~ o  ?et+ods o f  J T ~ ~ - c > *  
neea 3e cons2derod i n  f i r t n e r  e x p e r ~ n e n t a '  :r 3 s 
a" economic Ceas3b1715y: Dot tom C ~ ~ a j  a n j  
e a r h a ~ g i n g l s o c k e :  c d l t ~ r e .  For :?e ' 3 t t s r  , 2qe 



'aS'e 3. E s ~ l n a t ? S  alepage dnnoa' ~ 3 5 ' ~  (!927-36~ g1aq: sCd"30 : ~ . f , r e  
S j  ea r  7a79>n9 3n ~ e l r  pole sJscels1on I n  tqe 3a,~ s' ' ~ n d j .  

200 soat  per col l ec tor  
and 25% q o r t 3 l  i : j  

Iqtermediate  cul Lure 5.0 5% n o r t a l i t j  

Year I* 5.0 5% inor"a'lty per year Grad-outYear 2* '3 Market a t  15-18 mo 

Processing c o s t s  - 1.0 

Total 15.0 

*Based on 10-yr average annual c o s t s  of a  130-q l ? ? e  on d s ~ r  s takes  (nean 
annual c o s t  = 553.16) 

i00 l i n e s  of 10 m depth and 200 s c a l l o p s  oer l r n e  
" o l j o r o p y b n e  rope 1 /4"  = $25 
20,000 p l a s t i c  e a r  t a g s  = 5200 
Tag appl  cato or = $150 
Estimated labor 50 h a t  SiO/h r n  1987. Annual average f o r  

1987-96 = 5628.90 
I n i t i a l  s c a l l o p s  stocked = 20,000 Year 1 
Final number barvested = 18,050 Year 2. 

p o s s ~ b l e  c u l t u r e  s t r a t e g y  1s t o  t r a n s f e r  l a r g e r  
s p a t  d i r e c t l y  i n t o  pocket suspension c u l t u r e  in 
May followed by harvesting in July t o  NovemDer of 
t + e  next  j e a r .  Harvested s c a l l o p s  snould be 55-75 
;nm i q  she l :  '?eight a t  t ? e s e  times ~ h ? c h i  i s  
e q u ~ v a i e n t  t o  a  2.0-6.0 g & e t  &eigh t  meat. Before 
tqe  c u l t d r e  of g ran t  sca ' i iops in  the  Say of Fundy 
can become economically f e a s ~ b l e ,  much g r e a t e r  
r e s e a r c ?  and developrne~t  e f f o r t  bas to  be f o c ~ ~ ~ s e d  
on each s t e p  In c u l t u r e  rn an e f f o r t  t o  min im~ze  
product ion c o s t s .  
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4ppendix ;. Sumner q o r t a l i t y  pates  r j f  g i a n t  j c a l 1 , i p s  G f  dd'ferenr. sge 333 
t rea tmen t  fs r  t he  p e r i o d  May-October 1986. L o n g I i l e  d a t a  f r sm Lime K i l n  
3 a j ,  Weir s take  3nd 5eq:hic r e l a y  3a;a i r s m  Brandy Cove. 

Year- I n i t i a :  Oens i t y  
C ~ ~ S S  Treatment ",or>.li j t y  hi m- 

i ~ o ~ g : ~ n e  p e a r l  n e t  cages 

2 L o n g l i n e  - l a n t e r n  cages 

3 L o n g l i n e  - l a n t e r n  cages 

4  i o n g l i n e  - l a n t e r n  cages 

6.4 125 52 
2 Weir  s takes  - l a n t e r n  cages 5.0 400 200 

6.7 150 7 5 

2.0 
3 Weir  s takes  - l a n t e r n  cages 12.7 

14.0 
4 Weir  s takes  - l a n t e r n  cages 4.0 

2 
3 Ben th i c  re !ay ing  
4 

A ~ p e n d i x  2. Sumnary o f  1986 s u m e r  (May-October) m o r t a l i t y  da ta .  

Average % n o r t a l l t y  
Year - c l a s s  Long1 i n e  k e l r  stakes 3 e n t h l c  c e l a y i ~ g  
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