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f o r t  r e e r u t e m e n t  a  t r a n s f o r m 6  e e t t e  pgche d ' u n e  f a q o n  s o u d a i n e  
en 1980 avec d e s  dgbarquernents s u p h r i e u r s  & l a  rnoyenne (164 t )  
p o u r  P a  r&g ion ,  Les d&barquernents o n t  a t t e i n t  d e s  v a l e u r s  
r e c o r d s  e n  1981 (561  t) p o u r  d iminuer  ~GgGrement  en  1982 (294 t). 
D e s  b s t e a u x  e 6 t i e r s  ( 1 2 5 . 5  G.T .  ) d 6 b a r q u e n t  l a  m a j o r i t 6  d e s  
p r i s e s .  Bien  que la  p a r t i c i p a t i o n  A c e t t e  p6che s o i t  l i m i t & e ,  
le nombre de l i c e n s e s  pour la  p6cbe au p 6 t o n e l e  est  & l e v & ,  300 
approx ima t ivemen t .  Les bancs  de  p i? tonc les  dans  l e  v o i s i n a g e  
i m n 6 d i a t  de Grand Manan o n t  sou tenu  e t  e o n t i n u e n t  de  s u p & m r t e r  
l e  p l u s  g r o s  de  Pa p&c%e e t  avec  les t a u x  d e  c a p t u r e  les p l u s  
g l e v 6 s .  Les i n d i c e s  annue1s d "abondance d 'aapr6s les i n v e n t a i r e s  
d e  stocks r & f l & t e n t  l e s  n iveaux  des p r i s e s .  Les i n d i c e s  d e  
p r 6 r e c r u e s  P e s  p l u s  r e c e n t s  s o n t  bas e t  on d o u t e  f o r t  que les 
h a u t s  n iveaux  de  p r i s e s  r h a l i s 6 s  r6cemrnent p u i s s e n t  & t r e  
m a i n t e n u s ,  Les p r a t i q u e s  de  pgche c o u r a m e n t  en  usage  
(F=O.4-0.7 v e r s  d e s  p & t o n c l e s  d e  5 a n s j  p r o c u r e n t  d e s  rendements  
loin de lkoptimum. Des t a u x  de  m o r t a l i t 6  dGe A l a  peche 
l6gGrernen-k p l u s  h a u t s  ( F > 0 . 8 )  d i r i g 6 s  v e r s  d e s  p i ? tonc les  d e  p l u s  
grande t a i L P e  ( > a g e  7 )  f o u r n i r a i e n t  d e  f o r t  m e i l l e u r s  
rendernen ts, 



INTRODUCTION 

R s m a l l  b u t  long-s tand ing  s c a f  lop  f i s h e r y  o f f  .the C h a r l o t t e  
County c o a s t  of  sou thwes t  N e w  Brunswick was r e p o r t e d  on i n  1883 
by W . F .  Ganong. "'In N e w  Brunswick a  schooner o c c a s i o n a l l y  
b r i n g s  a q u a n t i t y  ( o f  s c a l l o p s )  t o  S a i n t  John from L 'Etang 
Harbour or Mace 's  Bay where t h e y  were t a k e n  by d r e d g e s . .  . The 
q u a n t i t y  s o l d  i s  e s t i m a t e d  t c  be abou t  200 b u s h e l s  a n n ~ a l l y . ~ '  
U n t i l  1920 C h a r l o t t e  County was t h e  o n l y  a r e a  w i t h i n  t h e  Bay of  
Fundy t h a t  had a  f a i r l y  r e g u l a r  f i s h e r y  f o r  s c a l l o p s .  With t h e  
d i s c o v e r y  of s c a l l o p  beds i n  Annapo l i s  Basin i n  1920, t h e  Digby 
fishery was begun and took o v e r  t h e  l i m e l i g h t  w i t h  i t s  expans ion  
i n t o  t h e  Bay of  Fundy. Over t h e  p a s t  30 y r  l a n d i n g s  from N e w  
Brunswick have  been approx imate ly  5% o f  t h e  Bay of  Fundy s c a l l o p  
f i s h e r y .  S i n c e  1980 u n u s u a l l y  h i g h  l a n d i n g s  have  been recorded  
which have  i n c r e a s e d  t h e  20-yr a v e r a g e  annua l  l a n d i n g  f i g u r e  by 
a l m o s t  seven t i ~ e s ,  from 8 .6  t of  s c a l l o p  meats  averaged 
a n n u a l l y  d u r i n g  1960-1979 t o  58 .7  t f o r  t h e  1963-1982 p e r i o d .  

Such plienomenal c a t c h e s  w e r e  soon accompanied by r e s o u r c e  
s u r v e y s  t o  i n v e s t i g a t e  t h e i r  o r i g i n s .  

These  r e s u l t s  and a  d e s c r i p t i o n  of t h e  c h a r a c t e r i s t i c s  of 
t h i s  f i s h e r y  and i t s  p a r t i c i p a n t s  a r e  p r e s e n t e d  t o  e x p l a i n  t h e  
r e c e n t  t r e n d s  of t h e  Grand Manan s c a l l o p  f i s h e r y .  

METHODS 

F I S H E R Y  DATA 

I n  t h e  c o l l e c t i o n  of l a n d i n g  s t a t i s t i c s  a d i s t i n c t i o n  i s  
made between l a n d i n g s  of d i f f e r e n t  s i z e s  of  v e s s e l s .  Landings 
from v e s s e l s  g r e a t e r  t h a n  2 5 . 5  G.T. a r e  d e f i n e d  a s  " o f f s h o r e ,  I' 

r e g a r d l e s s  of t h e  o r i g i n  of t h e  c a t c h ;  l a n d i n g s  from v e s s e l s  
less t h a n  o r  e q u a l  t o  25 .5  G . T .  a r e  termed " i n s h o r e . ' ~ o r  e a s e  
o f  u n d e r s t a n d i n g ,  v e s s e l  t y p e s  have  been d i v i d e d  i n t o  f o u r  
c a t e g o r i e s  {Tab le  f ) . 

B y  r e g u l a t i o n  any v e s s e l  g r e a t e r  t h a n  25.5 G . T .  o r  l o n g e r  
t h a n  14  m (45 f t )  h a s  t o  keep a  r e c o r d  of d a i l y  f i s h i n g  
a c t i v i t i e s  through log keep ing .  D a i l y  l o g  r e c o r d s  supp ly  
i n f o r m a t i o n  on t h e  n a t u r e  of t h e  c a t c h ,  i t s  o r i g i n ,  and f i s h i n g  
e f f o r t ,  &Then complete e f f o r t  d a t a  a r e  p rov ided ,  C l a s s  P d a t a ,  
c a t c h - r a t e  e s t i m a t e s  may be computed. Number of c r e w ,  w id th  of 
g e a r ,  number of tows, and d u r a t i o n  of tow a r e  t h e  main 
components of s c a l l o p  f i s h i n g  e f f o r t .  Catches  a r e  o f t e n  
r e p o r t e d  from a g e n e r a l  a r e a ,  e .g .  Grand Manan Channel ,  and 
c a r r y  l i t t l e  v a l u a b l e  in fo r rna t ion  on t h e  n a t u r e  of  s p e c i f i c  
s c a l l o p  beds. A s  i s  Yne c a s e  f o r  o t h e r  i n s h o r e  f i s h e r i e s ,  a 
s h o r e  r e f e r e n c e  p o i n t  i s  o f t e n  g i v e n  t o  d e s c r i b e  c a t c h  l o c a t i o n ,  
e .g .  2 m i l e s  from PrangPe P o i n t .  





Table  1.- C a t e g o r i e s  o f  v e s s e l s  p l y i n g  Bay of  Fundy w a t e r s .  
By r e g u l a t i o n ,  any v e s s e l  g r e a t e r  t h a n  25 .5  G . T .  o r  l o n g e r  
than  1 4  rn j 4 5 ' j  L .O .A .  h a s  t o  f i l l  l o g s  r e p o r t i n g  d a i l y  f i s h -  
ing a c t i v i t i e s .  Landings from v e s s e l s  g r e a t e r  t h a n  25 .5  G . T .  
a rc  recorded as ' o f f s h o r e k w h i l e  i n s h o r e  l a n d i n g s  ~ e f e r  t o  
vessels 1-ess or e q u a l  t o  25 .5  G . T .  

~25.5 G . T .  >25.5 G . T .  

1 4 m < L . O . A . c i 9 . 8 r n  4 
r e p o r t i n g ;  
off s h o r e  





RESOURCE SURVEYS 

R e s o u r c e  s u r v e y s  w e r e  f i r s t  c o n d u c t e d  i n  Grand Manan waters 
w i t h  a n  e x p l o r a t o r y  c r u i s e  of  n e a r  i n s h o r e  g r o u n d s  i n  t h e  f a l l  
o f  1979 .  S u b s e q u e n t l y ,  a l l  s u r v e y  work would be c a r r i e d  o u t  
e i t h e r  i n  S e p t e m b e r  or O c t o b e r  each y e a r .  I n i t i a l l y ,  s u r v e y  
d e s i g n  r e l i e d  on  i n f o r m a t i o n  s u p p l i e d  b y  local  f i s h e r m e n  and 
f i s h e r y  o f f i c e r s  f o r  the  i d e n t i f i c a t i o n  o f  scallop beds, while 
l a t e l y  (1981  and  1 9 8 2 )  t h e  d i s t r i b u t i o n  o f  t h e  catch as  o b t a i n e d  
f rom l o g  r e c o r d s  h a s  b e e n  used  t o  randcanly s t r a t i f y  the s a m p l i n g  
i n  i n s h o r e  and o f f s h o r e  w a t e r s  ( F i g .  1 ) .  Because  o f  the 
management i m p l i c a t i o n s  of t h e  "7-mi le  l i n e , "  and o n l y  2 y r  s f  
c a t c h - s t r a t i f i e d  d a t a ,  s u r v e y  s t a t i o n s  h a v e  b e e n  c l u s t e r e d  i n  
t w o  g r o u p s  f o r  a n a l y s i s :  1 3  i n s i d e  t h e  7-mi le  l i n e ;  a n d  
2 ) o u t s i d e  t h e  7-mile  l i n e .  Grand Manan o f f s h o r e  w a t e r s  
i n c l u d e d  i n  t he  o u t s i d e  7-mile  g r o u p  are: N o r t h e a s t  Bank, 
S o u t h w e s t  Bank, S e a l  I s l a n d ,  Grand Manan Channe l ,  The Wolves ,  
e t c .  ( F i g ,  2 ) .  

S c a l l o p  d r a g s  u s e d  t h r o u g h o u t  t h e s e  s u r v e y s  c o n s i s t e d  of a 
f o u r - g a n s  76 .5  c m  Digby  d r a g ,  the  two i n s i d e  b u c k e t s  l i n e d  w i t h  
3 8  rnm s tretch n e t t i n g .  U n l i n e d  d r a g s  c a t c h  more scallops t h a n  
l i n e d  o n e s ;  f o r  example ,  i n  1980  61% v e r s u s  39%. However, l i n e d  
d r a g s  c a t c h  more s m a l l  scallops ( < 7 5  mm) (17% more i n  1 9 8 0 )  t h a n  
u n l i n e d  d r a g s .  T h i s  p a r t i c u l a r i t y  o f  t h e  g e a r  h a s  b e e n  examined 
p r e v i o u s l y  f o r  Bay of Fundy s c a l l o p  s t o c k s  ( J a m i e s o n  and Eundy, 
1 9 7 9 )  and  i n  Nor thumber l and  S t r a i t  s c a l l o p  s t o c k s  a s s e s s m e n t s  
( J a m i e s o n  e t  a l . ,  1 9 8 1 ) .  \*%en i n d i v i d u a l  b u c k e t  d a t a  a re  
p r o r a t e d  t o  d r a g  c a t c h  t o  p r o v i d e  catch v a l u e s  more t y p i c a l  o f  
t h e  commercial.  f i s h e r y l  l i n e d  g e a r  catch i s  used  i n  p r o r a t i n g  
p r e r e c r u i t  ( a g e s  1-3 y r )  v a l u e s  w h i l e  u n l i n e d  g e a r  i s  u sed  t o  
p r o r a t e  r e c r u i t  ( a g e  > 3  y r )  v a l u e s .  

Decca, t h e n  L o r a n  C, n a v i g a t i o n  s y s t e m s  a l l o w e d  precise 
c a l c u l a t i o n  o f  l o c a t i o n  and  d i s t a n c e  c o v e r e d  d u r i n g  t ows .  
R e g a r d l  ess o f  d i s t a n c e  a c t u a l  l y  towed,  a n a l y s e s  s t a n d a r d i z e d  
s e a l  lop abundance  t o  a  t o w  d i s t a n c e  of 800 m.  

F o r  each  t o w ,  d a t a  w e r e  r e c o r d e d  o n  t h e  f o l l o w i n g :  
1 )  she l l  h e i g h t  f r e q u e n c i e s  i n  5-mm i n t e r v a l s  f o r  a l l  l i v e  
s c a l l o p s  and  c l u c k e r s  f i s h e d  by  each  b u c k e t ;  2 )  Decca ( 1 9 7 9 )  
o r  L o r a n  C h e a r i n g s  a t  s t a r t  and end o f  t aw;  3 )  d e p t h  (m); 
4 )  compass  b e a r i n g  f o r  d i r e c t i o n  o f  tow; 5 )  d u r a t i o n  o f  t o w  i n  
m i n u t e s ;  6 )  s u b s t r a t e  t y p e ;  and  7 )  t o t a l  volume e s t i m a t e d  b y  the  
c o u n t  of  t h e  number of  v e r t i c a l  b u c k e t  r i n g s  which we re  c o v e r e d  
by  t he  c a t c h  . 

S c a l l o p  a g e  was i n f e r r e d  f rom s h e l l  h e i g h t  a c c o r d i n g  t o  the  
von  B e r t a l a n f f y  g rowth  p a r a m e t e r s  (&=1-25.5 mm, K=0.24, 
t o = 0 . 8 ) .  ( S h e l l  h e i g h t  i s  t h e  d i s t a n c e  be tween  the  uniho and  
t h e  f a r t h e s t  p o i n t  o n  t h e  v e n t r a l  shel l  marg in  i n  a s t r a i g h t  
l i n e . )  Ages we re  o b t a i n e d  b y  a n a l y s i s  o f  " s h e l l  r i n g s "  of 
s a m p l e s  c o l l e c t e d  a t  t he  t i m e  o f  the s u r v e y s .  L e a s t  s q u a r e s  





F i g u r e  1.- Grand Manan I s l a n d  and i t s  f i s h e r i e s  
management zone. The l i g h t - s h a d e d  a r e a  cor respon-  
d i n g  t o  w a t e r s  445frn (73m) o u t l i n e s  t h e  i n s i d e  
7-mile a r e a ,  The dark-shaded a r e a  w i t h  d e p t h s  
>40fm i l l u s t r a t e s  t h e  remaining p o r t i o n  of  
Lobs te r  D i s t r i c t  2 ,  t h e  o u t s i d e  7-mile area. 
Map reproduced w i t h  k i n d  p e r m i s s i o n  of Campbell  
and Duggan ( 1 9 8 5 ) ,  
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Figure 2,- Granc5. Manan Island and surrounding areas with some 
reference points, The sample sites i l l u s t r a t e d  are representa- 
tive of the coverage of research cruises, here the 1981 survey, 





regression techniques were u s e d  to  deternine adductor muscle 
weight ( g )  re la t ive  to  shell height (rnrn), Since an analysis of 
variance indicated no s t a t i s t i c a l  differences between the 
s e t s  of allometric samples grouped by year, a l l  data collected 
during the surveys 1 9 7 9  t o  1982 were ,pooled togetherI However, 
a  difference is  suspected between inshore and offshore waters 
even though not h igh ly  s ignif icant  ( Likely a t t r ibu table  t o  the 
small nu&er and re la t ive ly  widespread geographic d is t r ibut ion  
of the offshore samples). investigation should be pursued. 
I n  the meantime, the inshore area has been defined as: from 
Southwest Head on Grand Manan Island to  44'30 3 l a t . ,  67°20'k1 
long., t o  44"20WN, 6 7 " O O " M  to 44"40%# 66"4X1W, t o  4 4 " 4 4 ' N ,  
66'43 WW, Surrounding waters outside t h i s  area, The kJolves, 
-Grand Manan Channel, Northeast Bank, Soutl~west Bank, eastern 
waters of Grand Manan, a re ,  for the present purpose, c lass i f ied 
a s  offshore . The result ing meat weight-shell height relat ionships 
a r e  as  follows: inshore G r a n d  Manan waters n cases = 532. 

I n  (meat weight) = -11.379 + 3.842 in ( s h e l l  height) 

(Coefficient of determination = 0.906; 85bonf idence  interval  
of y-intercept -11, '761 t o  - l C .  998, of regression coegficient 
2 .958  t o  3.126,) Offshore Grand Manan waters n cases = 250 .  

l n  (meat weight) = -50.175 + 2.764 I n  ( s h e l l  height)  

(Coefficient of determination = 0.788;  95honf idence  interval  
of y-intercep-k. -10.978 t o  -9 ,372 ,  of regression coefficient  
2 . 5 8 8  t o  2.939, )  

RESULTS 

NATURE OF THE FISHERY 

Part icipants 

The vast majority of the  Grand Manan scallop f l e e t  are  
boats s f  the Cape I s l znd  design. Tney average 14 rn ( 4 5  f t )  i n  
L . O . A ,  and are  erewed by t w o  or three men, They can readily 
change from one type  of fishery t o  another, for example from 
lobster  fishing, t o  scallop, t o  f i sh  dragging, When scallop 
fishing,  they usually t o w  4-6 gang Digby-type drags from the 
starboard side where dumping boards are ins ta l led .  

Seallop fishing i s  restricted to l icense holders, Grand 
Manan vessels carry a Bay of Fundy scallop license (Table 2 )  o r  
an inshore o r  7-mile N e w  Brunswiek l icense (Table 3 )  . A Bay of 
Fundy seallop license e n t i t l e s  the holder t o  drag for scallops 
i n  the Bay of Fundy and other areas of tJAI;"O Division 4 X  and, 
under special t r i p  permit, in Subdivision 5Zee A freeze has 
been imposed on the issuing of this type of license since 1973.  
The majority of Bay of Pundy Licensed vessels operate from 





Table 2.-  Number of v e s s c l s  b a s e d  i n  New Brunswiek and  
c a r r y i n g  a Bay of Fundy s c a l l o p  l i c e n s e  from 1978 t o  1982 .  
A Bay of Fundy l i c e n s e  e n t i t l e s  t h e  h o l d e r  t o  d r a g  f o r  s e a l -  
l o p s  i n  t h e  Bay of Fundy and o t h e r  a r e a s  o f  NAFO D i v i s i o n  4 X  
and ,  unde r  s p e c i a l  p e r m i t  i n  S u b d i v i s i o n  5Ze. Source :  
L i c e n s i n g  U n i t ,  F i s h e r i e s  and  Oceans,  H a l i f a x .  

V e s s e l  c a t e g o r y  

Year 1 2 3 4 T o t a l  





T a b l e  3.- Number o f  v e s s e l s  c a r r y i n g  a n  ' i n s h o r e b r  7-mil(? 
New Rrunswick  l i c e n s e  f o r  t h e  p e r i o d  1978-1982.  T h i s  l i c e n s e  
e n t i t l e s  t h e  h o l d e r  t o  f i s h  w i t h i n  7  n a u t i c a l  m i l e s  o f  t h e  
New Brunswick c o a s t  i n  t h e  Bay of Fundy a n d  t h e  a r e a  d e f i n e d  
as L o b s t e r  D i s t r i c t  &. 2 o f f  Grand Manan Island. S o u r c e :  
L i c e n s i n g  U n i t ,  F i s h e r i e s  and Oceans ,  H a l i f a x .  

V e s s e l  c a t e g o r y  - 
Y e a r  1 2  3  4  Tota l  

1 9 7 8  1 6 2  7 0 1 3  182  
1979  1 0 0 1 ( 1 4 0 ) e s t .  
1980  114  5 0 16  1 3 5  
1 9 8 1  239 1 3  0 38 290 
1982  213  9 1 4  42 278 





Digby, Nova S c o t i a ,  b u t  a few o p e r a t e  f r a n  the New Brunswick 
s i d e  of the Bay, e s p e c i a l l y  Grand Manan. The number of New 
Brunswick based Bay of Fundy l i c e n s e s  has remained f a i r l y  
c o n s t a n t  du r ing  the p a s t  5 y r .  These l i c e n s e s  a r e  commonly 
bought and s o l d  from one s i d e  of the  Bay t o  the o t h e r ,  and 
s l i g h t  s h i f t s  t a k e  p l a c e  i n  the Bay of Fundy s c a l l o p  f l e e t .  I n  
1982,  the Grand Manan a r e a  was l e f t  w i t h  16 Bay of Fundy s c a l l o p  
l i c e n s e s  i n  comparison w i t h  p r ev ious  yea r s  when it t o t a l l e d  20. 

I n s h o r e  l i c e n s e s  o r  7-mile New Brunswick l i c e n s e s  e n t i t l e  
t h e  h o l d e r  t o  f i s h  f o r  s c a l l o p s  w i t h i n  7 n a u t i c a l  m i l e s  of the 
New Brunswick c o a s t  i n  the  Bay of Fundy and,  s i n c e  1982, the 
a r e a  d e f i n e d  as Lobster D i s t r i c t  2 o f f 'Grand  Manan (F ig .  1). 
T h e  number of i n s h o r e  l i c e n s e s  f l u c t u a t e  widely  and h a s  doubled 
from 1980 t o  1981 t o  remain a t  t h i s  h i g h  l e v e l  i n  1982 
(Table 3 ) .  

Not a l l  s c a l l o p  l i c e n s e s  are a c t i v e .  Some c o n s e r v a t i v e  
e s t i m a t e s  p u t  a t  two- th i rds  t h e  number of c a s u a l  f i shermen.  
Smal l ,  i n s h o r e  v e s s e l s  (625.5 'G.T.) o f t e n  d rag  f o r  s c a l l o p s  f o r  
t he i r  own use  i n  a d d i t i o n  t o  those f i s h e d  f o r  s e l l i n g  wholesa le .  
Not a l l  s a l e s  a r e  r e p o r t e d ,  which makes the  t a s k  of e s t i m a t i n g  
t h e  p a r t i c i p a t i o n  of i n s h o r e  v e s s e l s  d i f f i c u l t .  Vessels g r e a t e r  
t h a n  25.5 -G .T. a r e  more l i k e l y  t o  be a c t i v e l y  involved i n  the 
f i s h e r y  e i t h e r  y e a r  round or f o r  the g r e a t e r  p a r t  of the f i s h i n g  
season .  The number of such v e s s e l s  ho ld ing  a s c a l l o p  f i s h i n g  
l i c e n s e  h a s  g r a d u a l l y  and s t e a d i l y  i nc r ea sed  s i n c e  1980 
(Column A i n  Tab le  4 ) ,  even though it appears  t h a t  more t h a n  a 
few have no t  been f i s h i n q  a s  no sales s l i p s  ( r e c o r d s  of  
t r a n s a c t i o n  between f ishermen and wholesale buye r )  e x i s t .  A l o w  
p a r t i c i p a t i o n  ra te  i s  doub t fu l  cons ide r ing  the r e l a t i v e  
abundance of s c a l l o p  s t o c k s  i n  those wate rs  l a t e l y  and the i r  
h i g h  landed va lue .  However, l o g  r e p o r t i n g  by v e s s e l s  t h a t  
f i s h e d ,  a s  evidenced by s a l e s  s l i p s ,  was good ( i n  1981, 26 
v e s s e l s  o u t  of 29; i n  1982, 23 o u t  of 26 ) .  Q u a l i t y  and 
completeness  of the  in format ion  supp l i ed  by l o g  r e c o r d s  could  be 
improved (Column D in Table 4). L a t e l y  it h a s  a l s o  
d e t e r i o r a t e d ;  i n  1982 less than  50% o f  v e s s e l s  a c t i v e l y  
p a r t i c i p a t i n g  i n  the f i s h e r y  provided c a n p l e t e  e f f o r t  d a t a  f o r  
a t  l e a s t  one l o g  record .  

Recent  management g u i d e l i n e s  

Bes ides  gea r  r e s t r i c t i o n  measures on minimum r i n g  s i z e  
( 7 5  m m f ,  t o t a l  width  (5 .5  m ) ,  and l i m i t e d  e n t r y  i n t o  the 
f i s h e r y ,  t h e  -Grand Manan s c a l l o p  f i s h e r y  h a s  f e w  r u l e s .  There 
i s ,  a t  p r e s e n t ,  no meat count  r e g u l a t i o n  l i k e  is the c a s e  f o r  
s c a l l o p  f i s h i n g  a r e a s  such as Georges Bank. 





Table 4,- Kew Eirunswick based v e s s e l s  ho ld ing  s c a l l o p  l i c e n s e s ,  
( A )  number supposed t o  fill l ogs  r e p o r t i n g  d a i l y  f i s h i n g  acti- 
vities by year; (B) number o f  v e s s e l s  > 2 5 . 5  G . T .  which  f i s h e d  
as evidenced by s a l e s  s l i p s ;  ( C )  number of v e s s e l s  >25 -5 G.T. 
which  filled a t  Least  one l o g  r eco rd ;  (D) number of v e s s e l s  
>25.5 G.T, which provided complete e f f o r t  d a t a  f o r  a t  l e a s t  
one Log, No logs were r ece ived  from vessels belonging t o  
category no.2. 

Year A I3 C 13r 





Lately, a c o n t r o v e r s y  a r o s e  because  of t h e  a r e a  r e s t r i c t i o n  
imposed by 7 - m i l e  inshore l i c e n s e s .  I n  l a t e  May 1981,  l u c r a t i v e  - scallop beds were d i scovered  on Southwest  Bank b u t  t h e s e  were 
out o f  bounds t o  t h e  majori-ty of Grand Manan s c a l l o p  f i s h e m e n ,  
by being f a r t h e r  o f f s h o r e  t h a n  7 m i l e s .  Fishermen t h e n  
requested that the  s c a l l o p  f i s h i n g  a r e a  be e n l a r g e d  t o  i n c l u d e  
the  entire L o b s t e r  D i s t r i c t  2 ( F i g .  l )  ( t h i s  would i n c l u d e  
Southwest Bank), Independen t ly  of t h i s  i s s u e ,  s c a l l o p  f i she rmen  
had reached a ""gentlemen k aggreernent" w i t h  l o b s t e r  f i she rmen ,  
that scal lop dragg ing  would no t  t a k e  p l a c e  over  t h e  i n s h o r e  beds 
(which a re  prime l o b s t e r  g r o u n d s ) ,  ( S c a l l o p  g e a r  may damage 
lobster when o v e r l a p  s f  t h e  s p a t i a l  and s e a s o n a l  d i s t r i b u t i o n  of 
both scallop a n d  l o b s t e r  does  o c c u r ) .  T h i s  agreement  was 
e v e c t u a l l y  expanded t o  i n c l u d e  a l l  b u t  t h e  w i n t e r  months t h u s  
working s i m i l a r l y  t o  the 6-mile summer c l o s u r e  zone i n  t h e  
Digby, N. S . ,  a r e a ,  T h i s  agreement  s e r i o u s l y  reduced t h e  a r e a  
suitable for  s c a l l o p  d ragg ing  a t  c e r t a i n  t i m e s  of t h e  y e a r .  By 
e a r l y  1982 h o l d e r s  of i n s h o r e  l i c e n s e s  were al lowed i n  a l l  of 
Lobster D i s t r i e t  2 i n  a d d i t i o n  t o  s e a s o n a l  i n s h o r e  grounds .  

History o f  l a n d i n g s  

The Grand Manan s c a l l o p  f i s h e r y  i s  of t h e  i n s h o r e  t y p e  and 
it h a s  $a be examined i n  the  c o n t e x t  of m u l t i s p e c i e s  f i s h e - '  
w i t h  lobster f i s h i n g ,  f i s h  d r a g g i n g ,  w e i r s ,  and l o n g l i n i n g .  
P r i o r  t o  mid-December 1973 when ""3f t  deep"  s c a l l o p  beds were 
reported off P r a n g l e  P o i n t ,  Grand Manan f i shermen seemed t o  show 
Ilbtele interest f o r  s c a l l o p  f i s h i n g  i n  home w a t e r s  p r o b a b l y  
because s e a l l o p s  were not  p l e n t i f u l .  Combined ( i n s h o r e  and 
of fshsre) Landings from 1 9 7 4  onward f o r  t h e  N e w  Brunswick Bay of 
Pundy coast ( T a b l e s  5-10) p r e s e n t  a  c a s u a l  image of t h e  s c a l l o p  
f i s h e r y .  Catches  have climbed d r a s t i c a l l y  s i n c e  1980. Grand 
Fanan Island l a n d i n g s  h i t  r e c o r d  h i g h s  i n  1981, fo l lowed 
distantly by Deer I s l a n d ,  Campobelio I s l a n d ,  and Passamaquoddy 
Bay. 1982 f i g u r e s  remained h i g h ,  a l t h o u g h  a t  a  lower l e v e l .  
Long-term ( 2 0  yr) a v e r a g e  annual l a n d i n g s  for t h e s e  a r e a s  a r e  
o n l y  8 .6  t (1960-1979) but jump t o  58.7 t when t h e  t i m e  p e r i o d  
1963-1982 i s  considered (Tab le  11). S i n c e  t h e  bonanza took 
place,  it is  s m a l l  i n s h o r e  ( 5 2 5 . 5  G.T.) v e s s e l s  t h a t  l a n d  t h e  
most (Table 91; T a b l e s  52-14) and p r i n c i p a l l y  on Grand Manan 
I s l a n d  ( S t a t i s t i c a l  D i s t r i c t  5 0 ) .  Most of the  f i s h i n g  done by 
these s m a l l  (145'; 4 2 5 . 5  G . T .  1 v e s s e l s  is  i n  t h e  v i c i n i t y  of 
landing ports; t h e r e f o r e ,  l a n d i n g  s t a t i s t i c s  r e f l e c t  i n  a  c o a r s e  
way t h e  s t a t e  of l o c a l  s c a l l o p  beds .  S c a l l o p  meats  a r e  landed 
year round and t h e r e  are no s e a s o n a l  o r  monthly t r e n d s  i n  
landing p a t t e r n s  {Tab les  1 2 - 1 4 )  e x c e p t  f o r  r e l a t i v e l y  i m p o r t a n t  
l a n d i n g s  i n  January-February  1980 when t h e  e x p l o i t a t i o n  of  newly 
discovered s c a l l o p  beds was i n i t i a t e d ,  





i T q  a 5.- Combined l a n a i n g s  (t of scallop meats j by month - 
S t a t i s t i c a l  D i s t r i c t  48 (Saint John) . 

Jail . 
E'eh. 

3Tzr. 

A p r  . 
May 

Ju1-I. 

J u l .  

Aug , 

Sep. 

C c t .  

P:o-J.  

D e e .  

Socrcc: Statistics Div . ,  Fisheries and Oceans, Halifax. 
Sea l lop  meat weight figures are obtained by dividing the 
round weight by t he  conversion f a c t o r  8 . 3 .  





Table  6 .- C o m b i n e d  landings (t of scallop meats) by month  - 
Statistical District 49 (Chance Harbour). -- 

May 

Jun . 

A u g  . 
Sep- .. 

Oet- 

Nzv. 

T o t a l  

Source: Statistics Div. , Fisheries and Oceans, Walif ax. 
Scal lop  meat weight figures are obtained by dividing the 
round weight by the conversion factor 8.3. 





Table 7.- combined landings i t of scallop meats) by month-  
S t a t i s  tical D i s t r i c t  5 0  (Grand Mananl. 

- -- -- 

Jan. 0-32 0.43 C0.1 21.53 34.40 29.04 

Feb. 0.70 1.45 2.18 4.62 13.05 48.09 39.64 

3ar. 0.34 0.61 0.27 1.09 1.23 6.19 9.09 79.15 33.13 

A p r  . 0.23 0.11 0.14 1.89 3.32 42.77 3.25 

May 0.79 1.65 76.45 6.87 

J-m . 46.76 17.71 

Ju1 . 1,27 63.66 39.04 

=lug . 5.00 18.94 65.41 30.48 

Sep.  <0. 1 34.10 21.87 23.86 

O e t .  0.39 28.53 7.35 15.30 

NG~? * 3.83 1.61 2.17 

Dee. 11.12 11.23 0.48 

Source: S t a t i s t i c s  D i v .  , F i s h e r i e s  and Oceans ,  Halifax.  
Scallop meat w e i g h t  f i g u r e s  a r e  o b t a i n e d  by dividing t h e  
round weight by  t h e  c o n v e r s i o n  f z c t o r  8.3.  





Table 8 . -  C o r b i n e d  landings (t of scallop meats) by month- 
S t a t i s  t i c a l  District 51 (Deer I s l a n d ,  Campobello Island). 

1974 1375 1976 1977 1978 1979 1980 1981 1982 
-- 

Jan. 0.14 4.1 0.67 1.83 0.72 

Feb. 0-25 0.15 ~ 0 . 1  <0.1 0.52 1.45 1.09 2-05 

Mar 0.39 0.57 0.20 c0.1 0.48 <0.1 2.29 1.81 

Apr- . 0.14 0.34 43.1 (0.1 0.13 1.11 1.95 1.08 

May 0.11 0.20 (0.1 <0.1 0.53 3.75 1-93 

Sun. (0.1 0.27 0.55 2.78 3.25 

J u l  .. ~ 0 . 1  0.16 0.23 1.05 2.54 3.25 

A u g  . 0.20 0.20 0.30 3.02 1.33 

Sep. . 

Oct* 

N3-:. <0* 1 

Dee. 0.23 0.11 
---- -- 

Total 1.27 2.11 2.34 0.31 2.08 9.12 50.46 22.29 

Source: Statistics Diva , Fisheries and Oceans, Ha l i f ax .  
Scallop meat weight figures are obtained by dividing the 
round weight by the conversion factor 8.3. 





Table 9.- Combined landings (t of scallop meats) by month- 
Statistical  ist trick 52 (Back Bay, St.Andrews). 

----- --- 

1974 1975 1976 1977 1.978 1979 1980 1981 1982 

Jan .. 
Peb .. 
Xar . 
Apr- . 
lila y 

Jun , 

J u l  .. 
Aug .. 
Se? .. 
Oct. 

N3-: - 
Dec. 

Source: Statistics Div., Fisheries and Oceans, Halifax. 
Scallop meat weight figures are obtained by dividing the 
round weight by the conversion factor 8.3. 





Table10 .- Corrbined landings (t of scallop meats) by m o n t h  - 
S t a t i s t i - < : a 1  ~ i s t r i c t  53  (Beaver H a r b o u r ,  B l a c k ' s  H a r b o u r ) .  

-- -- -- ---- 

Jan. 0.43 <0.1 

Feb. 0.61 0.15 

Mar. 0.16 0.22 

A p r  . <0.1 <O.L 

May 

Jun . 

D e e .  

-- 
T o t a l  2.44 1.13 

Source: S t a t i s t i c s  Div. , F i s h e r i e s  and Oceans, Halifax.  
Scal lop  m e a t  w e i g h t  f i g u r e s  a r e  obtained by d i v i d i n g  the 
round w e i g h t  by the conversion f a c t o r  8 . 3 .  
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T h e  fact  tha t  inshore vessels which do not f i l l  logs land 
t h e i r  catch i n  the  proximity of the main scallop beds does not 
provide detailed information as t o  the productivity of specif ic  
beds, n o r  does it indicate fishing e f fo r t  levels or catch-rates, 
One  has t o  re ly  on the infomation given by log-f i l l ing offshore 
vessels ,  Differences may exis t  between fishing patterns and 
catch-rates of inshore and offshore vessels ; however, the 
p r e s e n t i y  available data a re  not suf f ic ien t  t o  allow for a 
distinction. Pierefore ,  the connbined zatchlof fshore catch is  
used as a prorating coeff ic ient  t o  evaluate t o t a l  e f fo r t .  Most 
of the catches as reported i n  logs also provided complete e f f o r t  
data as indicated by the high ra t ios  of 1981 and 1982 (Table l 5 ,  
% Class I l logged);  but only 48% (5981) and 38% (1982) of 
offshore catches were log-recorded which make for a  poor 
completioc r a t e .  Since offshore catches amount t o  20-22% of the  
t o t a l  landings, measures of e f fo r t  extrapolated frorn those have 
t o  be interpreted with caution, 

Fishery charae ter i s t i  es of off shore vessels such as  catch, 
effort, and catch-rate a re  presented by area for Grand Manan i n  
3.981 (Table 163 and i n  1982  able 1 7 )  and for Campobello and 
Deer Islands and Passamoquoddy Bay (Table 18) .  Scallop beds 
surrounding Grand Manan have supported the bulk of the f ishery 
and with the highest catch-rates . 

The ten most productive areas, according t o  log-supplied 
infom.ation, were near Grand Manan island,  more par t icu lar ly  
waters withen 9 miles of the Grand Manan shoreline (Table 19). 
\m i l e  58% of the t o t a l  Class P catch came frorn the ten most 
productive areas i n  1981, the same nurnber of areas produced 69% 
of the t o t a l  Class l catch i n  1982 which make for h i g h l y  
Localized fishing. Despite the lack of precision i n  identifying 
t h e  areas of catch origin, many l o c a l i t i e s  producing high yields 
La 9481, i , e ,  Murr and Ledge, do not occupy top ranks i n  
9982 and a re  replaced, i , e .  -Gannet Rock (Table 9 9 ) .  Although 
the  8982 catch was superior t o  1981, the I982 average CPUE 
(weighted by catch) declined t o  55% of the 3.981 value, 

A summary of fishery perfomance of offshore vessels i s  
presented i n  Table 2 0 .  I n  1982 t o t a l  offshore landings declined 
t o  only 578 of the record 1989 offshore levels.  Effort expanied 
by this component of the f l e e t  a lso declined t o  an average 81% 
of 1985 values { 77% days, 85% hours, 81% hm) . Overail, 
catch-rates w e n t  down t o  an average value of 70% of the 1981 
figures (74% kg ld ,  67% kg/h, 7 0 %  kg/hm), A cautious 
extrapolation t o  the en t i r e  Grand Manan scallop f l e e t ,  assuming 
t h e  inshore vessels operate i n  the same fashion as offshore 
vessels,  estimates that 4 , 7 2 1  f ishing days would have been spent 
on 'Grand Manan area scallop beds i n  1989. and 3 ,334  days i n  1982 
( a  drop of almost 308 from the previous year) .  





Table 15 .- R a t i o s  ( % )  of  c a t c h e s  f r o m  log  r e c o r d s  a n d  f r o m  
sales s l i p s  ( o f f s h o r e  a n d  i n s h o r e  l a n d i n g s )  of D i s t r i c t s  
5 0 ,  5 1 ,  5 2 ,  and 5 3  f o r  1 9 8 1  a n d  1 9 8 2 .  (t of sca l lop  m e a t s )  
cf. Table 11. 

O f f s h o r e  

C l a s s  1 catch C a t c h  f r o m  iogs L a n d i n g s  T o t a l  l a n d i n g s  
- 
1 9 8 1  4 9 . 4 7  5 2 . 9 6  1 0 9 . 6 4  5 5 9 . 1 6  

O f f  s h o r e  

C l a s s  1 C l a s s  1 l o g g e d  o f f s h o r e  
% % -- 5& % 

logged l a n d e d  landed t o t a l  

13 8 1  9 3  4 5  4 8 2 0  

1 9 8 2  9 5  36 38  2 2  





T a b i e  16.- F i s h e r y  c h a r a c t e r i s t i c s  a round  Grand Manan I s l a n d  
by a r e a  i n  1981.  

- - 

Area  catch E f  Eort C P U E  

k g  d a y s  h o u r s  h o u r - m e t e r s  k g / d  kg/h ky/hm 

B r e a k e r  
B u l l  Rock 
C r o s s J a c k  Ledges 
Duck I, Sound 
E a s t e r n  Ledge 
Grand Manan Chan 
Green l s l a n d  
Ganne t  Rock 
Long Ledge 
Murr Ledge 
Ox Head 
P r a n g l e  Point 
S o u t h e a s t  Break  
S o u t h e a s t  Ledge 
S -Ledge  S h o a l  
Three  I s l a n d s  
T i n k e r  S h o a l  
White  Ledge 
Whi te  Horse 
Western  Ledge 
Wal l ace  Rocks 
Yellow Ledge 
2 m i l e s  Yellow Led 
3 I' 

11 l i  

4 11 I I  

Ledqes 
442664 
042665 
442670 
443664 
443665 

Grand Xanan o f f s h o r e  w a t e r s  : 

N o r t h e a s t  Bank 920 2 
Seal I s l a n d  3 0 7 2  2 4  
4 m i l e s  S e a l  I s l a n d  91  1 
Gjiniies " 363 I 
7n.iles Iv " "82 3 
Sou thwes t  Bank 883 3 
Wolves Bank 3 0 3 5  46 
441665 825 4 
443663 6 7 2  
444665 3895 1 7  
444670 77 2 





T a b l e  17 . -  F i s h e r y  c h a r a c t e r i s t i c s  a r o u n d  G r a n d  Manan i s l a n d  
by area i n  1 9 8 2 .  

Area C a t c h  g f f b r t  CPUE 

kg G a y s  hours h o u r - m e t e r s  kg/d kg/h k g / h  

B r e a k e r  1 2 2  
Bull Rock  2 7 0 4  
C r o s s J a c k  L e d g e s  1 8  
7 m i l e s  '' I t  36 9  
D k o n  R o c k s  2 7 1  
Duck I. Sound 8 8 8  
G r a n d  Manan C. 74  
G a n n e t  Rock 3015  
3mlles " 9 1  
r i m i l e s  " 30 
c i m i i e s  " 274  
L a d d e r s  4 9 9  
Long L e d g e  5 6 4  
Flurr L e d g e  428  
P r a n g l e  P o i n t  5 2 0  
S o u t h e a s t  B r e a k  6 2 9  
S o  u t h w e s t  Head 1 8 1  
S t , M a r y P s  L e d g e  1 1 4 0  
S p r u c e  I s l a n d  7 1 4  
S o u t h e r n  L e d g e  S h o a l 5 9 5  
T i n k e r  S h o a l  1 0  3 1  
White H o r s e  2 37 
West Is les 2 7 6  
W e s t e r n  L e d g e  2 5 8  
B e l o w  Y e l l o w  L e d g e  6  32 
Yellow L e d g e  1 8 1  
442665 2  32 
4 4  3665  30 

Grand Manan of fshore  w a t e r s :  

Seal I s l a n d  1 3 5 5  1 2  8 2  
t"Solws Bank 2 6 9 1  4 0  312  
4 4 4 6 6 5  1 6 0 8  2 0  126 





Table 1 8 .  - F i s h e r y  c h a r a c t e r i s t i c s  o f  C a m p o b e l l o  a n d  D e e r  
I s l a n d s  a n d  P a s s a r n a q ~ o d d y  Bay i n  1 9 8 1  a n d  1 9 8 2 .  
A r e a  C a t c h  E f  Zort CPUE 

kg d a y s  h o u r s  h o u r - m e t e r s  kg/d k g / h  kg/hm 

1 9 8 1  
G a m p o b e l l o  I: 
Adams I s l a n d  1 0 6  4  1 4  8 9 . 6  27 7 . 6  1 . 1 8  
C a m p o b e l l o  I .  256  6  2 5  1 6 2 . 2  4 3  1 0 . 1  1 - 5 8  
H e r r i n g  Cow 6 6 5  1 5  8 1  5 1 6 . 1  44  8 . 2  1 . 2 9  

Deer I s l a n d  2 4 2  6  3  6  2 1 8 . 2  40 6 . 6  1.11 

P a s s a m a q u o d d y  : 
Easterfi Bay 2 0  1 3  1 6 . 0  2 0  8 . 0  1 . 2 5  
S t .  Andrews  1 1 6 7  24  1 7 3  9 3 5 . 0  49 6 . 4  1 . 1 8  

1 9 8 2  
C a m p o b e l l o  I :  
Herring C o w  4 2 6  11 7 2  394.7  39 6 . 0  1-08 

3eer I s l a n d :  
3eer I s l a n d  5 4  1 6  29 .0  54  8 .5  1 . 8 6  
L e t e t e  P a s s a g e  2  3 1 3  1 7 . 1  2 3  8 . 6  1 . 3 5  

T a s s a m a q  i o d d y  : 
E a s t e r n  Bay 44  2  6  38 .4  22 7 . 3  1 . 1 5  
S t .  Andrews  5 4  2 7  3 0 . 5  27 8 . 1  1 . 7 7  





T a b l e  1 9 . -  P e r c e n t  o f  t h e  t o t a l  C l a s s  1 c a t c h  a n d  CPUE fkcj/hm) 
from t h e  t e n  m o s t  p r o d u c t i v e  areas i n  1 9 8 1  and 1 9 8 2  a s  reported 
i n  log r e c o r d s .  

1 9 8 1  1 9 8 2  

A r e a  0, CPUE A r e a  % CPUE 

M u r r  L e d g e  1 0 . 5 4  8 - 0 8  
W h i t e  L e d g e  7 . 4 7  1 4 . 5 6  
S o u t h e a s t  B r e a k 6 . 4 5  7 . 2 5  
Sea l  I s l a n d  6 . 2 1  6 . 6 7  
Wolves Bank 6 . 1 4  1 . 9 3  
B u l l  Rock  4 . 9 3  8 . 7 1  
Y e l l o w  L e d g e  4 . 7 9  6 . 6 3  
4 4 4 6 6 5  3.8 3  3 .47  
4 r n i l e s  Y e l l o w  L 3 . 6 6  9 . 2 6  
G r a n d M a n a n C .  3 .59  1 . 2 9  

G a n n e t R o c k  1 3 . 2 5  2 . 8 6  
B u l l  Rock  1 1 . 8 8  6 . 8 0  
Wolves B a n k  1 1 . 8 2  2 . 2 5  
4 4 4 6 6 5  7 - 0 6  1 . 2 5  
S e a l  I s l a n d  5 . 9 5  3 . 6 3  
S t . M a r y ' s  Led  5 . 0 1  4 . 4 7  
T i n k e r  S h o a l  4 . 5 3  5 . 8 3  
Dmk I .  S o u n d  3 .90  5 .  3 3  
Spruce I. 3 .14  6 . 2 5  
B e l o w  Y e l l o w  L . 2 . 7 8  4 . 0 1  

T o t a l s  5 7 . 6 1  7 . 3 0 "  6 9 . 3 2  3.98* 

* w e i g h t e d  average by c a t c h  
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Composition of the catch 

Formal sampling of the catch has never been carried out.  
However, informal reports  f r m  fishery off icers  and data 
collection ( s h e l l  samples from the catch) a re  available on an 
i r regular  basis .  When the fishery took off i n  nearshore waters 
off  P r a n g l e  Point i n  December 1979, there are reports tha t  most 
of the scallops fished were i n  the 90-95 mm she l l  height c lass  
with an equivalent 42-44 meats per 500 g (estimated mean meat 
weight, 11.6 g )  * I n  the spring, when emphasis shifted t o  
scallop beds off Seal Island and Southwest Bank, scallops were 
th in  shefled (80-85 mm) and meats small (55-66 meats per 500  g ) .  

A t  the peak of the fishery i n  ear ly  summer 1981 (May-June) 
samples of she l l s  (discards from shucking operations) were 
collected from fishing boats operating i n  d i f fe rent  areas 
( inshore except for Southwest ~ a n k ) .  There i s  a dispari ty i n  
the  s ize  dis t r ibut ion of scallops caught a t  d i f fe rent  locations 
over the very short time span (Fig. 3 ) .  Scallops larger than 
100-mrn she l l  height were fished 7 miles southwest of Gannet 
Rock, but i n  the immediate vicini ty  of Gannet Rock the bulk of 
t h e  catch was made up of much smaller scallops, 75-90 mm. The 
May 2 7 ,  1981, sample meat count was 63 per 500 g. The catch 
from Southwest Bank was similar with a mode 80-90 rnm she l l  
he igh t  b u t  a much higher count, 77  meats per 500 g .  According 
t o  the growth curve parameters established e a r l i e r ,  age 4 
scallops would have been the principal age-class represented i n  
the  catch from Gannet Rock. Farther away from Gannet Rock 
ages 6 and 7 scallops were a lso noticeable i n  the catch (sample 
dated 27/05/81). 

E y  Zuly 1 9 8 2 ,  w i t h  declining catch-rates (75-100 kg/d), the 
fleet was exploring further grounds; meat counts ranged between 
2 3  and 39 per 500 g around Southeast Ledge. This would 
correspond to  an estimated mean she l l  height of 105 rnm and a 
mean meat weight of 16 g. By the end of the year counts were 
s l i g h t l y  higher (33-44 per 500 g f  with l i t t l e  evidence of n e w  
seal  lops coming into the fishery. Most heavily exploited 
grounds were Gannet Rock and Duck Island Sound. 

RESOURCE SURVEYS 

Relative abundance of aae-classes 

Resource survey resu l t s  have been post-s t ra t i f  ied into  two 
s t r a t a :  1) inside the 7-mile l ine:  and 2 )  outside the 7-mile 
l i n e  for  the time period for which data a re  available. This was 
done t o  r e l a t e  to  the exploitation strategy now i n  e f fec t ,  i . e ,  
seasonal dragging of scallop beds al ternating inside and outside 
of 7 miles from the Grand Manan shoreline. Besides, randomly 
catch-s t ra t i f ied survey design had only been possible for the 
t w o  most recent years. 
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Summaries of  annual  su rvey  r e s u l t s  a r e  p r e s e n t e d  i n  
Tab le  2 1  and F i g u r e  2 .  Throughout t i m e ,  t h e  i n s i d e  7-mile a r e a  
h a s  r e l a t i v e l y  more abundant  s t o c k s  t h a n  t h e  o u t s i d e  7-mile 
a r e a ;  t h e  two a r e a s  f o l l o w  g e n e r a l l y  s i m i l a r  t r e n d s .  The 
a v e r a g e  number of s c a l l o p s  p e r  t o w  d e t e m i n e d  d u r i n g  t h e  f a l l  
9 9 7 9  s u r v e y  d i d  no t  p r e d i c t  c a t c h e s  t o  cme b u t  t h e n  it was o n l y  
e x p l o r a t o r y  i n  n a t u r e .  However, 1980 and 1981 s u r v e y  i n d i c e s  
r e f l e c t e d  t h e  h i g h  c a t c h e s ,  and 1982 r e s u l t s  i n d i c a t e d  a  d rop  i n  
s c a l l o p  abundance. The average  s c a l l o p  c a t c h  a t  age  p e r  t o w  f o r  
a  4-gang Digby d r a g  i n s i d e  the ?-mile l i n e  shows a  s t r o n g  mode 
of age  4-5 s c a l l o p s  i n  1979 which may be i d e n t i f i e d  and fo l lowed  
t h r o u g h o u t  t h e  su rvey  y e a r s  ( T a b l e  2 2 ) .  There  w e r e  
s i g n i f i c a n t l y  fewer o l d e r  s c a l l o p s .  S c a l l o p s  younger t h a n  t h e  
age  g roup  making u p  t h e  s t r o n g  p u l s e  w e r e  a l s o  much l e s s  
i m p o r t a n t ,  e x c e p t  fur a  moderate peak of age  3 s c a l l o p s  i n  1982. 
The o u t s i d e  7-mile a r e a  a l s o  exper ienced  h i g h  d e n s i t i e s  o f  a  f e w  
y e a r - c l a s s e s ,  but t h e y  a r e  not  a s  d i s t i n c t .  Moreover, t h e  
o u t s i d e  a r e a  a lmos t  l a c k s  o l d e r  ( a g e  8 )  s c a l l o p s  (110 m m ) .  
While p r e r e c r u i t s  have remained a t  a  s t a b l e  l e v e l  i n  t h e  o u t s i d e  
a r e a  since 1979, t h e i r  d e n s i t y  h a s  g r a d u a l l y  improved i n  tine 
i n s i d e  a r e a  even though p r e r e c r u i t  abundance is  much less 
compared t o  r e c r u i t s  f r e l a t i v e l y  young r e c r u i t s  (4-7 y r )  
(Table  2313.  The mst abundant  r e c r u i t  su rvey  index r e f e r s  t o  
1988 when h i g h  c a t c h e s  w e r e  r ecorded ;  1981 and 1982 i n d i c e s  
d e c r e a s e  somewhat. 

S tock  m o r t a l i t y  r a t e  estimates 

A n a l y s i s  of annual  t o t a l  m o r t a l i t y  r a t e s  (Z) from t h e  
ca tch-a t -age  d i s t r i b u t i o n  of su rvey  r e s u l t s  was performed.  A 
chi-square s t a t i s t i c  v e r i f i e d  t h a t  c o n s t a n t  r e c r u i t m e n t  and 
a n n u a l  survival r a t e  cou ld  be assumed f o r  a l l  age groups  e n t e r e d  
in t h e  c a t c h  v e c t o r .  Vec to r s  of annua l  c a t c h  numbers a t  age 
gave t o t a l  m o r t a l i t y  r a t e  e s t i m a t e s .  1980 had t h e  h i g h e s t  v a l u e  
{ O r 7 8 ) ,  fo l lowed by 1981. ( 0 . 7 0 )  t h e n  by 1979 and 1982 ( T a b l e  2 4 ) .  

D I S C U S S I O N  

F I S H E R Y  DATA 

The bulk of t h e  r e c e n t  r e c o r d  c a t c h e s  w e r e  landed by s m a l l  
i n s h o r e  vessels (425 .5  G . T .  1. I t  i s  pssib1e t h a t  a c t u a l  
l a n d i n g  figures may be much h i g h e r  t h a n  t h e  ones o f f i c i a l l y  
r e p o r t e d  s i n c e  a b o u t  t w o - t h i r d s  of t h e  s c a l l o p  l i c e n s e s  are o n l y  
casually invo lved  i n  this f i s h e r y .  One can  s a f e l y  assume t h a t  
l a n d i n g s  r e p o r t e d  by s t a t i s t i c a l  d i s t r i c t s  a c t u a l l y  co r respond  
t o  c a t c h e s  o r i g i n a t i n g  from l o c a l  s c a l l o p  beds .  There  i s  no 
advan tage  i n  l a n d i n g  e l sewhere  s c a l l o p s  caught  i n  Grand Manan 
w a t e r s ,  Local  ports of l a n d i n g s  o f f e r  e a s y  unloading and f r e s h  
catches b r i n g  good p r i c e s .  
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Table  2 2 . -  Average s c a l l o p  c a t c h  a t  age  p e r  tow f o r  a 
4-gang Digby d rag  i n s i d e  t h e  7 - m i l e  l i n e  f o r  l i n e d  mid- 
d l e  bucke t s  and u n l i n e d  o u t s i d e  bucke t s .  I n  1979, catches 
f r o m  l i n e d  and u n l i n e d  bucke-ts were measured t o g e t h e r .  

Gear t ype  Age ( y r )  

and year 1 2 3 4 5 6 7 8 9 1 0 1 1 - k  

Lined g e a r :  

U n l i n e d  g e a r :  





T a b l e  2 3 . -  Average  s c a l l o p  c a t c h  p e r  t o w  by a g e  g r o u p i n g  i n  
e a c h  a r e a  by y e a r .  Abundance of r e c r u i t s  ( a g e  4+ y e a r s )  was 
e s t i m a t e d  from t h e  c a t c h  of a n  u n l i n e d  g e a r ,  w h i l e  p r e r e c r u i t s  
(1-3 y r  i n c l u s i v e )  abundance  w a s  e s t i m a t e d  f rom t h e  c a t c h  of 
a l i n e d  g e a r .  

P r e r e c r u i t s  R e c r u i t s  
1-3 y r  4-7 y r  8+ y r  t o t a l  

I n s i d e  7-mi le  l i n e  4 
O u t s i d e  7-mi le  l i n e  2 

1980 

I n s i d e  7-mile  l i n e  8 
O u t s i d e  7-mi le  l i n e  2 

I n s i d e  7-mile  l i n e  6 
O u t s i d e  7-mi le  l i n e  1 

i n s i d e  7-mi le  l i n e  1 0  
O u t s i d e  7-mi le  l i n e  2 





Table 24.- Mortality ( Z )  rate estimates from the age distri- 
bution of survey results. 

Year 

- 

95 % confidence interval 





To establ ish fishing character is t ics  of e f fo r t  and 
catch-rates one has t o  re ly  on data from fishing logs vfnich are  
l e s s  than 50% of the catches from offshore vessels ( > 2 5 . 5  G.T. ) . 
I n  t u r n ,  offshore catches make up only 20% of the t o t a l  combined 
(inshore and offshore) catches. U n t i l  such time as e f fo r t  data 
a r e  available for -the inshore component of the f l e e t ,  one has t o  
cautiously assume tha t  f ishing patterns of both the inshore and 
offshore f l e e t  a re  similar .  Catch-rate expressed as kg per day 
i s  somewhat of a coarse-grained estimate, too general for any 
specif ic  purpose; kg per hm is  more representative, taking into  
account nature of the gear and towing time. With such an 
inshore type (proximity t o  sheltered waters of scallop fishing,  
giving the same kind of e f fo r t  rat ing t o  the variable "crew" 
could eas i ly  be misleading as "deck loading" is a common 
pract ice ,  especially i n  years of high stock abundance. 

SURVEY DATA 

Catch composition and location of most important commercial 
scallop beds match closely with stocks identif ied during. the 
survey work. The most productive areas are  usually very patchy, 
(easy to miss), and located alongside ledges and channels. The 
re l a t ive ly  small s ize ,  highly productive seal  lop beds of the 
inside 7-mile area had higher survey abundance indices. This 
was especially evident i n  waters south of Grand Manan. These i n  
t u r n  supported the highest catch levels.  Survey coverage of the 
outside 7-zile area i s  not as extensive as the inside area due 
mainly t o  poor weather conditions. Inclement weather a lso 
l i m i t s  f ishing opportunities for the Grand Manan vessels.  
Therefore, neither landings nor survey indices may of fer  a valid 
represencation of the scallop stocks of the outside 7-mile area. 
I t  i s  d i f f i c u l t  to r e l a t e  the catch-at-age vector from research 
cruises  and the age composition of the commercial catch. The 
commercial data are  too fragmentary. With closer monitoring it 
i s  possible t h a t  the strong recruit ing pulse observed during 
research work would have been i l lu s t r a t ed ,  much be t te r  perhaps, 
i n  samples from the f ishing f l e e t .  

Mortality ra te  estimates despite large 95% confidence 
i n t e r v a l s  and origin from survey data give an approximation of 
f ishing mortality ra tes .  It i s  very l ike ly  tha t  the 1981 r a t e  
i s  mot high enough t o  match such extraordinary catch levels as 
those sf 1981 plus the fact  tha t  fishing was expended on an 
accumulated biomass, Nevertheless a 1981 fishing mortality r a t e  
of the  order of 0.6 i s  used i n  a yield-per-recruit computation. 
N a t u r a l  mortality r a t e  i s  commonly taken as 0 . 1  for  recruited 
sea l  lop stocks. 

Since the conditions of constant recruitment and natural 
mortality r a t e  a re  f u l f i l l e d  as  established by a chi-square 
s t a t i s t i c  e a r l i e r ,  a Thompson and Bell yield-per-recruit model 





( R i e k e r ,  1975) was calculated using the allometric 
relationships, meat weight-shell height, and height-at-age for  
the  inside and outside ?'-mile areas respectively ( F i g .  4 and 5). 
Meat coun t  figures (number of scallop meats per 500 g)  a re  
presented i n  addition t o  g of meat per recru i t  as yield u n i t s  as 
they are  a cmmn measure of performance. The inside area has 
higher yields t h a n  the outside area for similar F and age a t  
recruitment. Shallow waters, higher biological productivity, 
and be t te r  seasonal temperature regime nay a l l  or i n  par t  favor 
the  inside 7-mile area.  For F>0.8 and age a t  f i r s t  capture >7 
yield i s  optimized a t  over 15 g per scallop i n  the inside 7-mile 
area while i t s  optimum i s  decreased t o  over 13 g per scallop i n  
the  outside area,  

According to  the fragmentary data obtained from the fishing 
f l e e t ,  scallops would be fished before they reach a s ize  of 
> L O O  rnn she l l  height (age 7 )  e i the r  i n  the inside or outside 
a rea ,  The cmmercial shel l  height frequency samples and a F 
ranging from 0.4  t o  0.7 would suggest a range of yield values 
barely reaching optimal conditions, Highly localized dense 
patches of scallops were found t o  be unimodal. I t  i s  usually 
the  practice of Canadian fishermen t o  go for density of beds 
regardless of s ize  dis t r ibut ion.  Yield, hence fishing 
performance, may suffer  i n  those eases even over the short term. 
For cer ta in  age classes it is  possible t o  double the weight over 
one growing season. i n  a l l  likelihood, mixing of small and 
large scallops was not too  important ( ~ i g ,  3)  i n  the 
exploitat ion of those stocks due t o  the strength of a single 
recruitment pulse compared t o  the vigor of previous and l a t e r  
year-classes . 

CONCLUSIONS AND S U M W R Y  

1. Even though entry into  the scallop fishery is  limited there 
i s  a high number of scallop licenses, approximately 300, i n  
ssuthv~est N e w  Brunswick, Conservative estimates put a t  
two-thirds the number of casual f ishemen. Recently, 
inshore vessels ( 4 2 5 . 5  -G.T.) have been responsible for the 
majority of landings; offshore vessels (>25.5 - G e l ? . )  have 
landed only 20% of the t o t a l  catch. Cafch data reported i n  
fishing logs  and accompanied by e f fo r t  information to ta l led  
~ 5 0 %  of offshore catches. merefore ,  it is  par t icular ly  
important t o  get a be t te r  idea of the par t ic ipat ion ra te  and 
of t h e  e f fo r t  character is t ics  of inshore vessels.  A n  
improved fog completion ra te  would also be an asset .  

2 .  The scallop fishery i n  Grand Nanan waters i s  of the inshore 
f i s h e r y  type, par t  of a multispecies fishery pool. U p  t o  
recently, it was not very important with a 20-yr Eean annual 
l and ing  of 8 - 6  t of scallop meats. A strong recruit ing 
year-class brought dras t ic  changes to  the fishery i n  1980 
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w i t h  w e l l  above average  Landings f o r  t h e  area (464 t of 
m e a t s ) .  Landings peaked a t  561 t i n  1981 ro d e c l i n e  
s l i g h t l y  i n  1982 ( 2 9 4  t ) ,  

3 .  S c a l l o p  beds immedia te ly  surrounding Grand Manan have  
s u p p o r t e d  and c o n t i n u e d  to s u p p o r t  the bulk of t h e  f i s h e r y  
and w i t h  the h i g h e s t  catch r a t e s .  An  ave rage  64% of t h e  
t o t a l  C l a s s  l c a t c h  i c  1981-82 came frorn t h e  t e n  most 
p r o d u c t i v e  a r e a s ,  which makes for h i g h l y  f o c a l i z e d  f i s h i n g .  
Average CPUE weighted  by catch f o r  "chose a r e a s  went from 
7.30 t o  3.98 kg/hn d u r i n g  that t i m e  p e r i o d .  Assuming 
s i m i l a r  f i s h i n g  p a t t e r n s  f o r  i n s h o r e  and o f f s h o r e  v e s s e i s ,  
t o t a l  f i s h i n g  e f f o r t  e s t i m a t e d  in days  f i s h e d  dropped by 
a l m o s t  30% from 1981 to 9982. 

4.  Resource  s u r v e y s  i d e n t i f i e d  a s t r o n g  r e c r u i t i n g  p u l s e  i n  
1979  (mode age 4-51 which i s  fo l lowed through i n  l a te r  
s u r v e y s .  I t  was mainly  p r e s e n t  w i t h i n  t h e  boundar ies  of  t h e  
7-mile l i n e .  Survey annual abundance i n d i c e s  r e f l e c t e d  
c a t c h  Levels .  The 1982 index d e c l i n e d  s l i g h t l y  a s  t h e  
s t r o n g  p u l s e  g e t s  g r a d u a l l y  d e p l e t e d .  L a t e s t  p r e r e c r u i t  
i n d i c e s  a r e  l o w  and it i s  doubtful t h a t  t h e  h i g h  c a t c h  
l e v e l s  exper ienced  r e c e n t l y  cou ld  be main ta ined ,  

5 ,  According t o  annua l  mor ta l i t y  r a t e s  from catch-a t -age  
d i s t r i b u t i o n  of su rvey  r e s u l t s  and assuming n a t u r a l  
w .or ta l i ty  r a t e  a t  0.1, f i s h i n g  (F) m o r t a l i t y  r a t e  would 
range  frorn 0,4 t o  0.7, Fragmentary ca tch-a t -age  d a t a  f r o m  
t h e  f i s h e r y  i n  1981 i n d i c a t e  t h a t  the main s h e l l  h e i g h t  
c l a s s  f i s h e d  was 85-90 rnm co r respond ing  t o  (young) a g e  5 
s c a l l o p s  (meat  we igh t  approx imate ly  E l  g ) .  Such y i e l d s  a r e  
f a r  less t h a n  o p t i m a l .  S l i g h t l y  greater f i s h i n g  m o r t a l i t y  
rates ( F > 0 , 8 )  toward  larger scallops (>age 7 )  would have  f a r  
b e t t e r  y i e l d s  b o t h  i n s i d e  and outside the  7-mile l i n e ,  

W e  thank the c a p t a i n  and crew sf M.V. J.Le H a r t  f o r  t h e i r  
d e d i c a t i o n  and p r o f e s s i o n a l i s m ;  and Drs* C h r i s t o p h e r  M, Hawkins 
and Rober t  K. Mohn f o r  reviewing t h e  m a n u s c r i p t ,  
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