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ABSTRACT 

Jamieson ,  G , S , ,  6, Kerr and M,J, Eunay, 1981, Assessment of 
scaliop stocks on Browns  and GerEac Banks - 1979. Can, 
Tech, Repo Fish, Aqua$, S e i ,  1814: ;v + 17 p, 

A scallop s t o c k  assessment o f  selected areas on 3rowns 
and German Sanks ( southern  Scotian S h e l f  1 i s  ?resented, based 
on age f r e q u e n c y  d i s t r i b u t i o n  and yield per r e c r u i t  ana ly se s ,  
Recruitment is sporadic and o n l y  f i v e - s i x  year old scal lops 
were abundant i n  1979, Over the  p a s t  15 y e a r s ,  l a n d i n g s  were 
>75 MY in o n l y  f i v e  years ,  

Sotc Eeac yield at zge and asym?tot;c s h e i i  s i z e  were 
less for  s o u t h e r n  Scatian S h e l f  sca l lops  t n a n  for scallops 
from Georges Bank or Bay of Fundy  wa t e r s  960 fathoom dep th  o f f  
Digby, N , S ,  Maxim~urn y i e l d  per reerisit is a c h i e v e d  at age o f  
first exploitation of  seven eo Rane y e a r s ,  ar-ntl optimal meat 
count per kllograrn i s  about  77-88 (35-40 ~eatsJlb), 

A l t e r n a t e  nanagenent s t r a t e g i e s  to a l l o w  j o i n t  
exploitation o f  t h i s  resource by both the offsi,ore and Bay of 
Pdndy scallop f ieets are d i s c u s s e d ,  

Jarnieson, G a s , ,  6, Rerr and K , J ,  Lundy,  1981, Pssessment sf 
scallop stocks on Browns and German Banks  - 1979, Can, 
T e c h .  Rep, F i s h ,  A q u a t ,  Sci, ICi4: 1v + 17 p, 

Nous  p r g s e n t o n s  ici une $ v a % u a t l o n  de s  stocks de 
p6taneles 3 des er&droits ehsisis des b a n c s  Browns et German 
(plal-eau n?$o-Eeossais n E p i d i o n a l ]  , Gette  6 v a i u a t i o n  a s t  
fond& s u r  des a n a l y s e s  de la d i s t r i b a t s o n  des f r g q ~ e n c e s  u e  
l o n g u e u r  et dra rendement  par recrue, Ee r e c r o t e m e n t  est 
sporadique p u i s q u e  s e u l s  les p g t o n e l e s  de cinq 3 s i x  ans 
gtaient a~ondanes en 1979 et que, dans les 15 d e r n i g r e s  
a n n s e s ,  .la pgche ne donna patis de "75 t que dans cinq a n n e e s ,  

Le rendement en c h a i r s  3 fin Sge donnG et La t a i % l e  
asymptotique d e s  pgtoncles  du plateat3 n60-6cossa1s wGir idisnai  
sont t o u s  deux i n f e r i e u s s  3 ceux des pgtonel-es du banc Georges 
au d e s  e a u x  de m o i n s  de 60 brasses de profondeur  de $a baic de 
Fundy ,  au 2arge de Digby ( N , - E ,  ) , Le rendement  maximal par 
recrue est a t t e i n t  3 un age de premiere exploitation de sept 3 
n e u f  a n s ,  et le nornhre optimal de cha i r s  par kilogramme es t  
d b e n v i r o n  77-88 (35-40 chasrs . / lb)  , 

Noas e x a m i n c n s  l e s  d l v e r s e s  options de strategies de 
gestion v i s a n t  B assurer 3 c s t t e  ressoarce une s s i n e  
exploitation 3 la fo i s  par la f lo t t i l3 .e  h a u t u r i s r e  er c e l l e  de 
%a o a i e  de Fundy, 



INTRODUCTION 

H i s t o r i c a l l y ,  the Scotian S h e l f  h a s  neTJer  sustained a 
continuous sca l lop  fishery for  more t h a n  e f e w  y e a r s  (Table 
1) , Scallop recruitnent h a s  characteristicaLly keen i n t e r -  
m i t t e n t ,  b u t  w i t h  the l a rge  number of vesse l s  froin b o t h  t h e  
Bay of Fundy and offshore sca l lop  f l e e t s  ava~lable so e x p l o i t  
any new recruitment, rapid depletion sf r ee ra i t s  h a s  f r e q u e n t -  
ly occurred, T h e s e  vessels "e r6 i . t i owa l i y  fish most of t h e i r  
l a n d i n g s  from w i t h i n  the Bay sf Fundy and from G e s r ~ c s  Bank 
("Thole 21, r e s p e c t i v e l y ,  making the poteaatnal eoinbine6, f l e e t  
s i z e  dispro~srtionately large r e l a t i v e  co Sco t i an  S h e i f  
scallop resources, 

P a s t  p r o d u c t i v e  areas on the Scotian S h e l f  (Fig, 1) 
i n c l u d e  L u r e h e r  Bank, German Bank, B r o w r i s  Bsnk, P i ~ d d l e  G r o u n h ,  
and around Sable  I s l a n d ,  In recent years ,  o n l y  Srowns BznX 
has been csnsistene%y fished, a l t h o u g h  in 1979 commercial 
quantities of scallops were discovered on German Bank and t h i s  
area was h e a v i l y  e x p l o i t e d  as w e l l  (Table I), 

Present u n c e r t a i n t y  over w h e t h e r  Canada or the U ~ i t e d  
States has  management authority over  Georqss Bank h a s  h i n d e r e d  
the establishment of an effective management plan for  the 
Scatian S h e l f ,  The offshore scallop f l e e t  jn p a r t s e u l a r  often 
fishes b o t h  G e s r g e s  and Browns Bank on the same t r i p ,  and 
s i n c e  a majority of the catch i s  fished on Georges  Bank (Table 
I) there has been resistance t9; ililpositioii of a different p l a n  
for  the Sco t i an  S h e l f ,  A l t h o u g h  offshore vesse l s  have to 
ab ide  by a p r e s e n t  maximum t r i p  catch limit sf 30,060 Ib 
(13,16 MT3 and a maximum meat c o u n t  of  40 meats rer i~ j88,2 
r & e a t s / k g ] ,  regardless of where t h e y  f i s h ,  the practice on 
these vessels  of b l e n d i n g  the smal l  meats from new r e c r u i t s  
w i t h  the l a r g e r  mears from o l d e r  scallops has  r e s u l t e d  in 
p a r t i c u l a r l y  heavy exploitation of  easily accessed e s n e ~ > n t r a - -  
tions of small  s ea l l ops ,  Offshore v e s s e l s  r s u t ~ n e l y  pass Gver  
the Scvtian SheLf w h i l e  ~ 0 t h  going to and r e t u r n i n g  frzm 
Gesrges  Bank, and it h a s  been the custom ta f i s h  sea; l ops  
tLere so as to p rov ide  a d d i t i o n a l  scallops ea K e e s  the crews 
busy w h i l e  steaming to or from Gesrges Bank, 

The  recent dec2. i n e  from above-average l a n d  i n g s  of 
scallop from Gesrges  Bank and the r e s u l t i n g  increase in 
scallop f i s h i n g  on the S c o t i a n  S h e l f  has  created a new impetas 
to p rov ide  ef feetive management for those scallop resources 
c l e a r l y  w i t h i n  p r e s e n t  C a n a d i a n  management j a ~ i s d  i c t i o n ,  This 
study p r e s e n t s  the r e s u l t s  of  a resource s u r v e y  of those areas 
on B r o w n s  and German Banks  w h i c h  were p r o d u c t i v e  i~ 1979 
( P i g ,  2)- L i m i t e d  resources preeiude exp io ra to ry  s u r v e y s ,  and 
t h i s  s t u d y  focuses on charaeter iz i iag scallop concentrations 
identified from fishermen's log records, Management options 



are discussed in terms of both the present resource and the 
historic scallop produe  t i o n  from t h i s  reg i o n .  

MATERIALS AND METHODS 

A scallop resource survey of selected areas on Browns 
and German Banks was conduc ted  in October 1979, Areas to be 
s u r v e y e d  were d e t e r m i n e d  from commercial. log records received 
In 1979 prior to the s u r v e y ;  and t w o  areas, one  oc each Bank, 
were identified as having significant scallop l a n d i n g s  (A and 
B in F i g .  2 ) -  3ata  r e c e i v e d  since the s u r v e y  h a s  i n d i c a t e d  a 
s e c o n d  area of h i g h  l a n d i n g s  on German Bank jC in F ig ,  21, but 
s i n c e  t h i s  loca t ion  w a s  n o t  identified prior to the survey, 
only the surveyed r e g i o n s  are d i s c u s s e d  in s u b s e q u e n t  sec- 
tions, Of the effort expended on t h e  Scotian Shelf by com- 
mercial scallop vessels in the first seven months of 9979, 6 8 %  
was reported on B r o w n s  Bank, whereas only 18% was reported on 
German Bank, On eaen Bank, expended effort was h i g h l y  loca- 
lized and so to establish survey strata, boundaries for a 
"high-density" stratzm were established one minute sf latitude 
or longitude a round  t h e  c o n t a g i o u s  d i s t r i b u t i a ~  ( E l l i o t t ,  
1947 ) of commercial. fishing iscatisns, A " law-density" stra- 
tum w a s  established In a band t w o  minutes w i d e  a r o u n d  the 
"high-density" stratum, Sixty s t a t i o n s  were surveyed, with 
station location randomized within each s t r a t u n ;  t h i r t e e n  
stations were in the "low-density" strata, Number of stations 
on each Bank was preportioaaP to expended effort, 

kt all stations, t o w s  were made w i t h  a standard 2 -4 rn 
offshore drag with 76 mrn diameter rings and a 38 mrn s t r e t ch  
mesh ne t  liner, L i v e  scallops and c i u e k e r s  {dead s c a i l ~ p s  
w i t h  both valves s t i l l  h i n g e d  t o g e t h e r )  were weighed v ~ h o l e ,  
and ind ivibdual height freqr;encies were recorded with categor i- 
zatian by 5 mrn divisions, Each tow attempted to cover 0-8 krn 
of ocean bottom as determined from L o r a n  A b e a r i n g s ,  

RESULTS 

A, S h e l l  Height-Xeat  Weight Relationships 

Data from Browns Bank collected on earlier Georges 
Bank resource s u r v e y s  were combined with d a t a  from this cruise 
to allow calculation of the shell height-meat weight relation- 
s h i p  for both Browns and German  Banks scallops, Parameters 
derived for the equation IniW) = W + Bln(Hj are as follows: 



Browns Bank German Bank 

where W = meat weight jgm) and H = she14 height j m r n ) ,  German 
Bank scallops less than 95 rnm in shell height have a campara- 
tively greater adduetor muscle weight than do scaElops from 
Browns Bank, whereas for  scallops greater than 95 mm, the 
converse applies (Fig, 3). 

Meat yield for any scallop s h e l l  height from bath 
these Banks is Less than that for equivalent scallops from Bay 
of Fundy waters Less than 60 fathoms depth and from Georges 
Bank, 

B, Growth 

Von Bertalanf fy growth  parameters have been calculated 
(Allen, 1967) for both Browns and German Bank (Fig, 4) 
scallops :: 

B r ~ v s n i s  Rank German Bank 

W, was calculated for the scallops from each Bank using t h e  
value E, in the shell height-meat weight equations presented 
above, Scallops on German Bank appear to grow to a greater 
size than scallops on Browns Bank, 

C, Resource Survey 

Age frequencies of scallops from each stratum on each 
Bank f Fig, 51 i n d r c a t e  that although same scallops from all 
age classes are present, the majority of scallops are repre- 
sented by only a few adjacent age classes, Relative abundance 
of scablops less than age 3 is unreliable owing to poor gear 
retention, On Browns Bank the modal age fished is five years, 
whereas on German Bank the modal age is six years, Although 
age classes on each side of these modal peaks a lso  appear to 
he relatively abundant, it is suspected that this may largely 
be an aging artifact due to variable growth rate and that only 
one year class is actually present, Aging procedures utilize 



average v a l u e s  for each Bank as a whole, and growth conditions 
may vary considerably between the different regions of each 
Bank because of depth and/or  other environmental factors, 

Scallops were o n l y  abundant in the "high-density" 
s t r a t u m ,  ind ieating a highly contagious distribution. Pre- 
r e c r u i t s  (three to four year old scallops] were not abundant 
on either Bank, However, because of the high degree of con- 
tagion exhibited and the limited area on each Bank surveyed, 
this does not necessarily imply that prereeruits may not be 
present elsewhere, 

D, Y i e l d  per Recruit 

Meat y i e l d  (kg) per EO,OBO recruits h a s  been deter- 
n i n e d  u t i l i z i n g  t h e  above growth parameters and M = 0 - 1  (Fig, 
61, !4aximai V J R  is abou t  10% greater on German Bank than on 
Browns Bank, b u t  f o r  bo th  banks ,  is approximately 30% of that 
reported for Gesrges Bank (Brown et ale, l972), Optimal ages 
of first exploitation are 3-9 years, 

D I S C U S S I O N  

T w o  facts are immediately obvious for both German and 
Browns Banks scallops: 1) average growth  rate ( K )  is inter- 
wediate between that fo r  both Georges Bank (Brown et al, , 
197.2) and Bay of Fundy scallops from less than SO fathoms 
d e p t h  ( J a m i e s o n  and Lundy, 1979) and on the basis sf yield per 
recruit analyses (Fig, 6A & B J ,  t h e  optimal age of first ex- 
ploitation is about  seven $0 nine years sf age; and 2) the 
high degree of c o n t a g i o n  e x h i b i t e d ,  although sporadic in time, 
encourages a h i g h  rate sf exploitation once a concentration of 
scailaps is discovered,  

Optimal age of first exploitation is considerably 
greater than the p r e s e n t  age of first exploitation (four 
years). The explanation for  t n i s  %ow age of first explsita- 
tion is in the way the present  meat count regulation operates, 
A meat count regulation of 40 meats / lb  ($8-2 meats /kg) ,  i,e, 
an average meat size greater t h a n  51,3 g, is effective in 
optimizing age of first exploitation o n l y  so long as a major- 
ity sf seallaps being exploited are of a size considerably 
greater, since it is an average meat size that is being regu- 
lated, If this is n o t  so, t h e n  blending of scallop meats of 
different sizes results, For example, scallop meats of 6 g 
may be conbined w i t h  an e q u i v a l e n t  number of 15 g meats to 
g i v e  an average meat w e i g h t  of PI g ,  A worse situation is 
that a much greater number of very small meats may be combined 



w i t h  a f e w ,  very large meats (e,g, > 40 g meats) ,  The problem 
in the hatter exanpie i s  that m a x i m a l  yield per r e c r u i t  is 
S o s t  at bo th  e n d s  of the age scale;  effort i s  d i r e c t e d  towards 
f i s h i n g  b o t h  scal%sps too young to ailow benefit from subse- 
quent h i g h  g rowth  rates, and scal lops so o l d  that t h e y  are now 
at a very l o w  abundance, T h e s e  older  scallops tend to be Is- 
cated in areas unfavsurable for f i s h ~ n g  i e , g ,  rough  bottom), 

The recent sequence  of  e v e n t s  i s  t h a t  pr ior  to 1979 
there has been an abundance  of 15-18 g (4-5 to 5 yea r  old] 
scallops on Georges Bank, Meat c o u n t s  have thus Seen aroand 
3 0 / l b  (66 meats/kgj , well below t n a t e e s t a b l i s h e d  in regala- 
tion, However, scallop abundance  of t h i s  above average year 
class has recently been depleted, and so b l e n d i n g  of sca l lop  
meat s i z e s  h a s  become p r e v a l e n t ,  T h e  h i g h  abundance of very 
small scallops an the Seotian S h e l f  provided a ready source of 
smal l  scal lops f o r  t h e  of fshore  f l e e t ,  and be ing  n a l f  way in 
the l o n g  steam from port to G e s r g e s  Bank, the a d d i t i o n a l  time 
required to shuck these snail scallops was a lso  a v a l i a ~ l e ,  

S i n c e  a neat count regulation is only required by 
those vessels  fishing Gesrges Bank j assumed  for a l l  offshore 
vessel t r i p s )  , i t  i s  not  applied to i n s h o r e  vessel ( i ,e, Bay 
of Fundy fleets) trips directed specifically to the  Scotian 
Shelf, Inshore vesse l s  are required to ao ide  s y  the meat 
c o u n t  regulation only when f i s h i n g  on Gesrges  Bank, bu t  
Decause of t h e i r  smaller s i z e ,  i n s h o r e  vesse ls  c a n n o t  f i s h  
b o t h t h e  S c o t i a n  Shelf a ~ d  Gesrges Bank on the same t r r p ,  

MANAGEMENT OPTIONS 

Two ob jec t ives  appear desirable: 

I) average age of first exploitation s h o u l d  be 
increased to maximize yield per r e c r u i t ;  

2) any s i g n i f  P c a n t r r e c r u i  t m e n t  sB~suPd  be proportioned 
for e x p l o i t a t i o n  by each of t h e  t w o  f l ee t s ,  This 
is necessary because owing to their snalP szbze, the 
inshore f l e e t  can o n l y  exploit the S c o t i a n  Shelf 
under favourable weather conditions, Without 
resource apportionment, the offshore f l e e t  m i g h t  
have the a b i l i t y  to deplete t h i s  limited resource 
e a r l y  or Bate in the f i s h i n g  season when the 
i n s h o r e  f l e e t  w o u l d  n o t  have the opportunity to 
fish it, 

Some management considerations have keen p r e v i o u s l y  
presented by J. F, Caddy i u n p u h l  i s h e d )  ; and a l t h o u g h  rnsdif i e d  
slightby, his comments are l a r g e l y  repeated in the following, 



A %eat count regulation can be e x p e c t e d  to particularly 
improve y i e l d  from the Scstian Shelf fishery, s i n c e  b e c a u s e  o f  
t h e  sporadical occurrence of abundant year c l a s s e s ,  b l e n d i n g  
of scallops of d i f f e r e f i t  sizes from this area alone is 
diff i c u l t ,  S i n c e  maximum meat  s i z e  a c h i e v e d  is less t h a n  that 
obtained on Georges Bank, the optimal meat count is h i g h e r  
than t h e  optimal count (about 20 neats/lb) recommended for 
Georges Bank; namely, around 35-40 rneatsllb 177-88 mea t s /kg )  
for t h e  s o e t h e r n  Scotian Shelf, 

Establishment of a unique, higher scallop meat c o u n t  
in regulation for vessels fishing the Scatian Shelf migh t  p o s e  
enforcement dif ficui ties, particularly if the Georges  Bank 
meat c s ~ n t  were reduced to more optimal l e v e l s ,  A s o l u t i o n  
m i g h t  be to require that vessels, p a r t i c u l a r l y  those of t h e  
offshore fleet, would have to i d e n t i f y  t h e i r  d e s i g n a t e d  
f i s h i n g  location, with a penalty for  f i s h i n g  bo th  Georges  Bank 
and t h e  Scotian Shelf on the same trip, D i r e c t e d  trips have 
the advantage in that if the resource is portioned, it would 
facilitate monitoring of resource allocation between two 
competing s c a l l o p  fleets, 

Extensive commercial fishing on t h e  Seotian S h e l f  is 
i i? f req laen t ,  and reported Band ings  have been >"7" 5 M  in o n l y  
five of the last 15 y e a r s ,  during which production has 
averaged 220 MT, A l t h o u g h  relatively insignificant to a v e r a g e  
annual l  scallop prsduetion from Georcges Bank (PO 000 MT [Caddy 
and Jarnieson, 3.9771 1 ,  it is significant relative to the 
average annual production of the Bay of Fundy ( 3 2 5  MT 
[Jarniessn and Lundy, $9751 1 ,  

If resource allocation is supported, management may 
e i t h e r  require a TAC or a fixed a n n u a l  season ( e , g ,  one to two 
months) , w h i c h  c o u l d  be at a time sf year w h i c h  would allow 
simultaneous fishing by both f l e e t s ,  Witn f l e e t  allocation 
and a season, Caddy suggested that a set  number of f i s h i n g  
d a y s ,  fixed on the basis of each f l e e t s  s average CPUE, be 
allocated to each fleet, 

A complication w i r h  a TAG alone is that b e c a u s e  of t h e  
relatively small. average annual production, there may not be 
enough  stock i n  m o s t  y e a r s  t o  allow e v e r y  boat in e a c h  f l e e t  
to complete a f u l l  trip, Each i n s h o r e  vessel (about 7 6 )  can 
l a n d  about  2 MY meat per trip, whereas each o f f s h o r e  v e s s e l  
(about 75) can presently land ab0ut 13 MT meat per trip. This 
might require the selection of s p e c i f i c  v e s s e l s  i n  e a c h  f l e e t  
t o  e x p l o i t  that fleetP s allocation, Once chosen, these 
vessels could apply for a permit, and the e n t i r e  catch from 
t h a t  t r i p  would be included in that fleet's total Seotian 
Shelf TAC allocation, W h e ~  a fleet's allocation was reached, 
fishing by that Elect on the S h e l f  would cease, 



With an open season alone, exploitation c o u l d  be by 
whichever vessels chose to fish, with those vesse l s  first. to 
fish being most likely to benefit if sufficient seallops were 
present. This would appear to be the most convenient 
management option from an operational perspective, 

SUMMARY 

9, Average yield for  sca l lop  s i z e s  from b a t h  Browns and 
German Banks is less than that from e q u i v a l e n t  Georges 
Bank or Bay of Fundy scallops from <60 fathoms w a t e r  
d e p t h ,  

2, Asymptotic size is less for s o u t h e r n  Scotian Shelf 
scallops than that caleuhated f o r  Georges Bank scallops 
and for  Bay of Fundy scallops from ~ 6 0  fathoms water 
depth, 

3, The s o u t h e r n  S e s t i a n  S h e l f  r ec ru i t ed  scallop stock 
primarily consists of a few scallop year c lasses ,  
Recriditrneat appears to be sporadic; and in the areas 
surveyed, no large quantities sf p r e r e c r u i t s  were e v i d e n t ,  

4, Optimal yield per recruie  would be a c n i e v e d  by fishing 
scallops at age of first exploitation of seven to nine 
years, This is equivalent to a meat c o u n t  of abou t  
35-40Jlb (77-88/kg) 

Nancy Witherspoon, Carol MacGillvary, Jane W i l k i n s ,  
and J o c e l y n  McNab contributed greatly during the resogrce 
survey, and their help is appreciated, D r s ,  R, E S n e r  and R, 
Lavsie kind ly reviewed t h e  m a n u s c r i p t ,  
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Table 1, Maritime scallop landings (MT sf meat) from offshore 
areas on the Seotian S h e l f  and on Georges Bank, 

YEAR LOCATION 
M i d d l e  German  

Bank 'Bank Bank (U,S,) Ground Bank 

"1965-1977: ICNAF Statistical Bulletins 
1978-1979 : Statistics Branch, F i s h e r i e s  & O c e a n s  Canada, 

H a l i f a x ,  N , S ,  



Table 2, R e c e n t  l a n d i n g s  (MT) a n d  expended  e f for t  (days  
f i s h e d )  on Browns and German Banks by t h e  C a n a d i a n  
i n s h o r e  and offshore scallop f l ee t s ,  

BROIWS BANK GERMm BANK 

EFFORT 

19 3 6 Unknown 2 3 2  315 - - - 

1937 20 37 50 - - - 

19 3 9 244 46 311 234 85 3.4 3 

* S t a t i s t i c s  Branch, F i s h e r i e s  & Oceans  Canada,  Halifax, N,S, 

i ~ 6 g  data, R e s o u r c e  Branch, F i s h e r i e s  a O c e a n s  Canada, 
Halifax, N,S, 







She1 1 h e i g h t  :meat weight re la t ionships  f o r  scallops 
from A, Georges Bank; R ,  Bay s f  Fundy; 6, German Bank.; 
B, Browns B a n k ,  







Fig, 6A, Y i e l d s  and y i e l d  isopleths (kg) per 10,000 recru i t s  
calculated f o r  B r o w n s  Bank scallops, based on'M = 0-1 
and the Von BertaLanEfy growth parameters presented in 
the t e x t ,  ti= age $years) of f i r s t  capture ;  
F = fishinq mortality, 



Fig, 6B, Yields and y i e l d  i s o p l e t h s  (kg) per 10,000 recruits 
calculated fo r  German Bank scallops, based on 24 " 0-1 
and the Vsn B e r t a l a n f f y  growth parameters presented  
in the t e x t ,  ti = age (years) s f  f i r s t  capture ;  
F - fishing mortality. 


