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Assessment of stocks of soft-shell clams were carried 
out at 29 locations in Prince Edward Island, Canada, during 
the ice-free season f rom 1976 to 1978, Biomass estimates, 
size-frequency distribution and growth-rate were determined at 
most locations, Clans from Mill, Foxley, and S o u r i s  Rivers, 
and RoLlo and Fortune Bays were sampled at regular intervals 
for analysis of meat condition, Optimal yields per recruit 
were determined for these sites, Different harvesting options 
are presented, 
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On s gvalui5 les stocks de myes de 29 locaPit6s 3 
l p  IPie-du-Prince -Edouard I Canada, au cours d e  la be l l e  saison 
de 1976 3 1978, On a d6terminE p o u r  l a  plupart d e s  l a c a l i t e s  
la biomasse de myes prgsente, la distribution des frgquences 
de taille et Le taux de eroissance, A intervalles rgguliers 
on a pr6levi5 des myes des riviPres Mill, Foxley et Souris, et 
des baies Rslio et Fortune p o u r  analyser la condition de l a  
chair d u  mollusque, On a estirnP des rendements par reerne 
optimals pour ees sites qui suggsrent d i f  fgrenkes aH ternatives 
de pGehe, 



1 , , INTRODUCTION 

P r e l i m i n a r y  i n f o r m a t i o n  from c o o p e r a t i v e  F e d e r a l  and 
P, E, I ,  Depar tment  of F i s h e r i e s  r e s o u r c e  i n v e n t o r y  s u r v e y s  
s u g g e s t e d  t h a t  t h e r e  were l a r g e  q u a n t i t i e s  s f  s t o c k s  sf 
s o f  t - s h e l l  c l  ams u n d e r u t i l i z e d  ir: P r i n c e  Edward I s l a n d ;  b u t  
t h e  p r o d u c t i v i t y  o f  c lam flats had n e v e r  been e v a l u a t e d ,  

The s o f t - s h e l l  elan f i s h e r y  is a s u p p l e m e n t a l  income 
f i s h e r y .  La rge  q u a n t i t i e s  o f  c l ams  a r e  dug f o r  r e c r e a t i o n a l .  
p u r p o s e s  and f o r  p r i v a t e  sale;  h e n c e ,  o f f i c i a l  statistics 
g r e a t l y  u n d e r e s t i m a t e  the a c t u a l  h a r v e s t ,  Landings reflect 
t h e  e f f o r t  b u t  a r e  s t r o n g l y  i n f l u e n c e d  by a v a i l a b i l i t y  s f  
o t h e r  s o u r c e s  o f  income and t h e  a v a i l a b i l i t y  s f  local b u y e r s ,  
D u r i n g  t h e  pos t -war  p e r i o d  up  to L955, an  a v e r a g e  s f  408 MT 
were h a r v e s t e d  a n n u a l l y  on P , E , S ,  From 1955 t o  1975 l a n d i n g s  
s e r i o u s l y  d e c l i n e d  to less  t h a n  160 MT p e r  y e a r ,  

Beg inn ing  i n  t h e  l a t e  1960 8ss, i n t e r e s t  deve loped  i n  
t h e  u s e  of h y d r a u l i c  (mechan ized ]  h a r v e s t e r s ,  i n  r e c o g n i t i o n  
o f  t h e  p o t e n t i a l  of  mechanized h a r v e s t i n g ,  t h e  p s s i b l e  con- 
f l i c t s  of t h i s  form of h a r v e s t i n g  w i t h  t r a d i t i o n a l  hand- 
d i g g i n g ,  and t h e  need to  d e t e r m i n e  i ts  impact on s t o c k s ,  
d e t a i l e d  s t o c k  a s s e s s m e n t s  were c a r r i e d  out to estimate 
b iomass  of  m a r k e t - s i z e  s t o c k s  f rom 1976 to  1978,  An a t t e m p t  
was made to s u r v e y  clam-produc i n g  a r e a s  r e p r e s e n t i n g  t h e  
I s l a n d ' s  d i f f e r e n t  e n v i r o n m e n t a l  c o n d i t i o n s ,  F i e l d  work was 
u n d e r t a k e n  i n  c o l l a b o r a t i o n  w i t h  p e r s o n n e l  f rom t h e  Prince 
Edward I s l a n d  Depar tment  o f  F i s h e r i e s ,  Whi le  undertakirlcg 
a s s e s s m e n t  work,  i n f o r m a t i o n  was c o l l e c t e d  a n  p e r t i n e n t  
b i o l o g i c a l  v a r i a b l e s  such  a s  g r o w t h - r a t e  and meat  c o n d i t i o n  
t h r o u y h a u t  the h a r v e s t i n g  season, The r e p o r t  examines 
d i f f e r e n t  h a r v e s t i n g  s t r a t e g i e s  i n  an a t t e m p t  t o  o p t i m i z e  
y i e l d s ,  

2 ,  METHODS 

2.1 Sampl ing  p r o c e d u r e s  

Clam-producing areas i n  P r i n c e  Edward I s l a n d  were 
i n v e s t i g a t e d  d u r i n g  t h e  i c e - f r e e  s e a s o n  from 1976 to  1978 to 
p r o v i d e  i n f o r m a t i o n  on s t o c k  a s s e s s m e n t s  of s o f t - s h e 1  l c l ams ,  
A r e a s  were s u r v e y e d  i n  a l l  s e c t i o n s  of t h e  I s l a n d  to  g i v e  a 
wide  g e o g r a p h i c a l  c o v e r a g e ,  Su rvey  E i e f d  work was c a r r i e d  o u t  
by p e r s o n n e l  o f  t h e  P , E , I ,  Department  of F i s h e r i e s  i n  1976 and 
1977 and by F i s h e r i e s  and Oceans  Canada i n  1938, 



After a p r e l i m i n a r y  e s t i m a t e  s f  the n a t u r e  and  s i z e  o f  
t h e  c l a m - p r o d u c i n g  a r e a  to  be s u r v e y e d ,  D a s e l i n e s  were r u n  
p a r a l l e l  to  t h e  s h o r e  with s a m p l i n g  a u r a - f i x e d  i n t e r v a l s  
a l o n g  the l i n e .  B a s e l i n e s  and sampling s t a t i o n s  were s p a c e d  
a t  5 0 ,  160 or 200 f e e t  ( 1 5 ,  30 or 6 0  m) d e p e n d i n g  on t h e  width 
of the t i d a l  flats or t h e  s u r f a c e  a r e a  s f  t h e  s a n d  shoal ;  
1 0 8 - f o o t  s p a c i n g  was most c u r r e n t l y  u s e d ,  A l l  d i s t a n c e s  were 
m e a s u r e d  with a chain marked at 50 and 100-foot intervals, 
B a s e l i n e  d i r e c t i o n s  were d e t e r m i n e d  by u s i n g  a S S I v a  Type l 5 T  
R a n g e r  F i e l d  L i g h t i n g  Compass or e q u i v a l e n t ,  The acreage of 
areas s a m p l e d  w a s  e s t i m a t e d  by t h e  summat ion  of t h e  rectangles 
of v a r y i n g  L e n g t h  and width drawn up from s t a t i o n  to s t a t i o n ,  

In 1976 and 1977 samples were taken w i t h  a g a s o l i n e  
powered c e n t r i f u g a l  pump ( M a t t h e w  S m i t h ,  P,E,I, Bept, of 
F i s h e r i e s  for f u r t h e r  d e t a i l s )  , A metal c i r c l e  (0,18 m 2 1 -  
was d e p r e s s e d  a t  least 20 e m  into t he  s e d i m e n t s ;  this is below 
t h e  maximum d e p t h  a t  which s o f t - s h e l l  clams are g e n e r a l l y  
f o u n d .  The c o n t e n t s  was c o m p l e t e l y  sucked o u t  and c o l l e c t e d  
i n  a  214 i n c h  (6 mn) mesh bag a t t a c h e d  to  t h e  pump o u t  f l o w ,  

In 1978 ,  samples were dug  f rom o n e  square fooe {3,09 
rn2) of s u b s t r a t e  to o depth of 28  e m  w i t h  a s q u a r e - n o s e  
s h o v e l ,  The s a m p l e  was s c r e e n e d  t h r o u g h  a  1 J 4  inch ( 6  mm) w i r e  
mesh b a s k e t  and all clams r e t a i n e d  were collected, T h i s  s i z e  
mesh is n o t  a d e q u a t e  to  r e t a i n  j u v e n i l e  clams and clams 620 
mm l o n g  were n o t  r e l i a b l y  s a m p l e d ,  T h e r e f o r e ,  j u v e n i l e  s i ze -  
c l a s s e s  are u n d e r e s t i m a t e d ,  Each  a r e a  was s a m p l e d  o n c e :  f o r  
L o q i s t i c  r e a s o n s  t i m i n g  of t h e  s u r v e y s  was not meant to  c o i n -  
c i d e  w i t h  the p o s t - s e t t l e m e n t  phase of t h e  early r e c r u i t s ,  

2-2 S e d i m e n t  a n  

Sediment s a m p l e s  were t a k e n  in many of t h e  l o c a t i o n s  
a t  t h e  t i m e  of the s c r v e y .  The a n a l y s i s  was performed on 
t r i p l i c a t e  s u r f a c e  ( u p p e r  5 cm) s a m p l e s ,  Sediment g r a i n  s i z e  
was d e t e r m i n e d  according to Morqans  ( 1956) , Median d i a m e t e r ,  
s t a n d a r d  d e v i a t i o n ,  skewness, and k u r t o s i s  were computed from 
F o l k "  f o r m u l a s  j 19651, cf Appendix  1, 

2-3 Stock a s s e s s m e n t  and d e t e r m i n a t i o n  of g r o w t h  r a t e  

Clans were m e a s u r e d  w i t h  a v e r n i e r  ca l iper  to the 
n e a r e s t  nun o n  t h e i r  l o n g e s t  a x i s  and g r o u p e d  i n  s i z e  classes 
( 1 J 4  inch; 5-6 mm) t o  d e t e r m i n e  t h e  s i z e - f r e q u e n c y  d i s t r i b u -  
t i o n  o f  t h e  p o p u l a t i o n ,  I n  P r i n c e  Edward Island, the minimum 
s i z e  a t  w h i c h  clams may be h a r v e s t e d  is 2 inches long; ( t h e  
minimum s i z e  is a l s o  qualified a s  m a r k e t  size and minimum 
l e g a l  s i z e ) .  C lams  aver 4 9  rnrn long a r e  c o n s i d e r e d  in this 
r e p o r t  a s  m a r k e t  s i z e ,  i , e ,  r e c r u i t e d  clams, Clams grouped i n  



size-classes 36-41 and 42-48 will he considered as presecruits 
to the fishery, Clams over 36 mm long are quantitatively 
expressed in bushel counts ( 6 0  lbs; 27 kg) according to 
MacPhail and Medcof (1955) (Table 9). 

Table 1, Number of soft-she1 l clams 
per bushel, 

Size (length) Clams per bushel 
mm inches 

42-48 r 3/63 2200  
49-54 2 16 0 3 
55-60 2 I/$ 1180 
61-67 a 112 920 
68-73 2 3/4 70 0 
b74 2 3  560 

At most locations a random sample of mixed size clams 
(100 ts 300) was also collected for the determination of 
growth patterns, Marked seasonal variations in metabolic 
activity make possible the estimation of annual growth of 
so£ t-shell clans by shell reading [Neweombe, 1936) , The 
distance between pronounced rings represents growth o c c u r r i n g  
over one growing season, Growth rings are best measured in 
shell widths; widths were further converted to lengths (see 
below) before fitting the data to a von Bertalanffy growth 
curve, Following Newcornbe and Kessler ( 1936 1 and Brousseau 
(1979) a linear growth dimension was chosen as it shows less 
variation in response to environmental influences and 
difference in latitudes than any other size index, 

If growth is described as an allometrie equation: 

Length ==a (width) 6 
or 

log (shell length) = log a i- 6 I s g  (shell width) 

Using the shell length data, a von Bertalanffy growth curve 
was fitted to the unweighted estimates of mean l e n g t h  at age 
{Allen, 1966 and 1 9 6 7 ) -  

L~,L, f 1-e-k- ( " t o  1 1 

Appendix 2 lists the parameters of the growth equation 
with eonf idenee Limits and standard error for each Location, 
Fitted and measured lengths at age are presented in Appendix 3. 



2,4 (:andition index 

Ilariations in weight of animal tissues ( condition 
i n d e x ]  reflect the different stages of the reproduction cyclep 
as the majority of the visceral mass is occupied by the 
gonads, Tissue weight increases as the gametes mature and 
reaches a peak Level at spawnirig before dropping d u r i n g  the 
spent stage, Occurrences of spawninq indicate potential 
recruitment to the clam stocks, In this shellfish species the 
whole a n i m a l  is used as a food producto As such i t  is 
preferable when condition is maximal .  rather than in the spent 
stage when the evacuation of the gonad prsiiucts h a s  thinned 
the clam considerably. 

The c o n d i e i o n  of the meat was d e t e r m i n e d  at l ea s t  
b i m o n t h l y ,  from M a y  to November at a feu selected locations in 
1376 or 19V7, These sites were Mill. and Foxley Rivers in 
Cascumpeque Bay (western P , E , I , )  and Souris River, Rol%o Bay 
and Fortune Bay in eastern P, E ,  I ,  W m i n i m u m  sf LOO market 
size clans were dug up at each site, Shell lengths were 
measured to the nearest mrt; meats were removed from the shell, 
rinsed under tap pressure and oven-dried at 55'C for 2 4  h o u r s  
( suff i e i e n t  to reach a c o n s t a n t  weight) before being weighed 
to the nearest 0,01 g, Dry weights are preferred to wet 
weights to reduce the high variability inherent to the latter. 
Shells were cleaned and air-dried before being weighed to the 
nearest 0,01 g ,  

For comparison purposes the ratio meat weightJshefl 
length is very useful, This relation is valid o n l y  b~hen 
growth is allornetric, The clan\ growth pattern was v e r i f i e d  by 
relating s h e l l  weight to s h e l l  length, Analysis of variance 
indicated no significant differences over the sampling per isd  
(Appendix 4 )  therefore shell length can be used as a reliable 
index for meat weighe ,  At each sampling period the variables 
measured were p o l e d  to generate a linear regression of meat 
w e i g h t  on shell length (Appendix 5)- To f 0 1 1 6 ~  seasonal 
changes in meat yield the meat w e i g h t  jmgf of a elam of 
s t a n d a r d  s h e l l  length (50 mm) was then plotted through time, 

2-5 Estimation of yield per recruit 

Growth parameters from fitted van BertaPanffy growth 
equations from M i l l ,  Faxiey, and S o u r i s  Rivers, Ro920 and 
Fortune Bays were used to calculate yield p r  recruit (kg per 
1 0 5  recruits) according to the Beverton-HiaP"cmodel 
(Ricker, 19751, Natural mortality of recruits (PI) was set at 
0 - 1  following B r o u s s e a u  j 1978) study of mortality rate in a 
population of market clams, Another investigator (Munch- 
Petersen, 1973) calculated a much higher rate (0-61 from age 
composition; a large variance makes this estimate a little 



unecrtaln. M o r e o v e r ,  i t  is u n l i k e l y  chat the mortality rate 
is c o n s t a n t  t h r o u g h  l i f e ,  B r o u s s e a u "  f i n d i n g s  suggest a n  
e x t r e m e l y  h i g h  r a t e  i n  b o t h  t h e  larval and j u v e n i l e  stages, a 
l e v e l l i n g  off a t  the p r e r e c r u i t  s t a g e  until o l d  age f clams > 8 0  
mm l o n g )  when it rises s l i g h t l y ,  

3 ,  RESULTS 

Areas w h e r e  s t o c k  a s s e s s m e n t s  h a v e  b e e n  carried o u t  
a r e  g r o u p e d  g e o g r a p h i c a l l y  i n t o  W e s t e r n  and Eastern P r i n c e  
Edward i s l a n d  {Figs, I and 2 1 ,  S u r v e y  results are d a s c u s s e d  
i n  order as i n d i c a t e d  an t h e s e  figures: 

3,1 W e s t e r n  P r i n c e  Edward I s l a n d  

I n  t h e  w e s t e r n  part of  P r i n c e  Edward island, m a j o r  
c l a m - p r o d u c i n g  a r e a s  a r e  l o c a t e d  i n  l a r g e  embayxterats (Gascum- 
p e q u e  Bay,  !4alpeque Bay, Egmont Bay)  w i t h  more or less limited 
e x c h a n g e  with open waters, 

3 1.1 Cascumpeque Bay 

S i t e  d e s c r i p t i o n  and stock a s s e s s m e n t  

Four k i l o m e t e r s  of tidal f l a t s  s n  t h e  lee s i d e  of t h e  
s a n d h i l l s  b e t w e e n  Cascumpeque Bay and t h e  G u l f  of  S t ,  Lawrence  
were s u r v e y e d  a t  t h e  end of A u g u s t ,  1978 ( F i g ,  31 ,  M a r k e t  
s i z e  c l a m s  were not a b u n d a n t  ( 1 6 %  o f  t h e  p o p u l a t i o n ;  4 1  
b u s h e l s  per acre) ( F i g ,  $ a ) ,  Even t h o u g h  j u v e n i l e s  are under -  
r e p r e s e n t e d  they made up 4 5 %  of t h e  p p u l a t i o n  a t  t h e  time of 
t h e  s u r v e y ,  

A site was also s u r v e y e d  i n  S e p t e m b e r  1 9 7 8 ,  o n  S a n d y  
I s l a n d s ,  l o c a t e d  i n  Cascumpeque Bay b e t w e e n  A l b e r t a n  S o u t h  and 
K i l d a r e  Point ( F i g *  3 ) .  The clam f l a t  c o v e r s  a b o u t  1 8  a c r e s  
f 7 . 2  h a )  . About  30% of the s t o c k s  were m a r k e t  s ize;  438 were 
b e t w e e n  36  and 4 8  mrn ( F i g ,  4 b ) ,  Market s i z e  clams aecsunted 
for a s t o e k  d e n s i t y  of 160 b u s h e l s  per ac re ,  

A p p r o x i m a t e l y  2 - 8  kn of shoreline was s u r v e y e d  around 
Q u l t o n D s  Xsf and ( S a v a g e  I s l a n d )  ( F i g ,  3 ) i n  mid-Sep tember  
1978. M a r k e t  s i z e  clams ilccecrnted f o r  31% of t h e  p o p u l a t i o n  
( 9 2  b u s h e l s  p e r  acre) w i t h  a n  i m p o r t a n t  componen t  ( 1 5 % )  j u s t  
b e l o w  m a r k e t  s i z e  (Fig, 4 c ) ,  The past t w o  p a r s  a p p e a r s  to  
h a v e  had h e a v y  se ts  with 3 2 %  of t h e  p p u l a t i o n  unde r  2 0  mn i n  
l e n g t h  . 



7 l i t  i l R iv ia r  

S it.c ricserii>t i on  and s t o c k  assessment 

Stretches of beach on bo th  shores of R i l l  R i v e r  were 
s u r v e y e d  i n  the summer sf 1976, Total area of the f l a t s  
c o v e r e d  was 6,3 a c r e s  (2-4 ha$ on the w e s t  shore and 7,7 acres 
(3-7 ha) en the eas t  share (Fig, 31, A s e d i m e n t  sample 
i n d  i c a t e d  that substrate was predominantly sand with little 
gravel, silt or clay (Table A,$), 

On the east shore, the majority sf clams were larger 
than or equal to 49  mm, o c c u r r i n g  at a d e n s i t y  0% 84 bushels 
per acre and 61% of total number (Table 2, Fig, 5a), C l a m s  
be tween  36 and 48 mm accoun ted  for about  15 bushels per acre 
and 25% of t o t a l ,  

Tab le  2 .  S t o c k s  sf soft-she11 clams from the 
east shore of W i l l  River s u r v e y e d  in ehe 
summer of 1 9 7 6 ,  Area of bed = S,38 acres, 

TOTAL ( 249mm 

el equals 60 pounds or 24 kg of 
clams in the shell., 

On the w e s t  shore of H i i l  R i v e r ,  clams larger  than or 
equal  to 49 mm were abundant, 445 bushels per acre and 67% of 
total number (Table 3 ,  Fig, 5b), C l a m s  from 36 to 4 8  m 
accounted for only 17 b u s h e l s  per acre and 18% of total 
number, 



Table 3 ,  Stocks of soft-shell clams from the 
west shore af Hill River surveyed in the 
summer of 1976, Area of bed = 6 , 3 0  acres, 

m inches - 

36-41 1 112 4-8 30-1 
42-48 3. 3 1 4  12-6 79 * 3 
49-54 2 2 6 , 3  465*4 
55-60 2 L/4 41,7 262,s 
61-67 2 lJ2 44-0 277,O 
68-73 2 314 16,9 LB6,4 
a74 >3 46-1 iOi,S 

TOTAL ( 3 4 9 m )  145 9 13 

"One bushel equals 60 pounds or 27 kq of - 
clams in the shell. 

3.1.3 Mill River 

Site description and stock assessment 

Stretches of beach on both shores of Mill River were 
surveyed for stocks sf soft-shell clams in the summer of 1976 
(Fig, 3 j e  Clam flats are present in a narrow discontinuous 
band w h i c h  follows the shoreline conto3r- Flats extend for 
2.6 krn on the east shore from the bridge to a pint 2 3  km 
upstream from Fortune Cove; they cove? 3 , 7  krn on the w e s t  
shore from Meqgisons Creek (next to Hill River) to a location 
upriver situated about 1,2 km upstream from Long Greek, The 
clam flats cover 5 acres 12,6 ha) on the east shore of Mill 
River and 7 acres (2-8 ha) on the west shore, Grain size was 
similar to the one in Hill River (Table A l l ,  

Clams la rger  than or equal to 49 mm from east shore 
fiats were abundant (114 bushels per acre, 47% of total) 
(Table 4, Fig, 7 a ) ,  C l a m s  between 3 5  and 48 mm accounted for 
only 17 bushels per acre (16% of total number), Smaller size 
classes were net abundant with the e x c e p t i o n  of the smaller 
than 16 mm size class which contained 24% of t o t a l  individuals 
(likely attributable to sampling perfsmed soon after setting 
of juveniles), On the west shore of Mill River, clams 49 mm 
and larger were estimated at PO0 bushels per acre and made up 
55% of the population, Clams 36 to 4 8  rnm had an abundance of 
17 bushels per acre (22% sf total number) . Smaller clams 
(size less than 36 mm) did not seem to be abundant (Table 5, 
Fig, 7bl, Mill River stocks were composed largely sf market 
size classes, 



T a b l e  4 ,  S t o c k s  of s o f t - s h e l l  clams s u r v e y e d  
o n  t h e  east  s h o r e  of M i l l  R i v e r  i n  t h e  
summer of 1976, A r e a  o f  bed = 4,743 a c r e s ,  

rnm i n c h e s  f 0,4 h a )  

37'4 3 3  l 1 , 5  55 ,2 
TOTAL 1349mm) 111 5 3  2 

" o n e  b u s h e l  e q u a l s  60 p o u n d s  or 2 7  kg o f  
c l a m s  i n  t h e  s h e l l ,  

T a b l e  5, S t o c k s  of s o f t - s h e l l  c l a m s  s u r v e y e d  
o n  t h e  w e s t  s h o r e  of M i l 1  R i v e r  i n  t h e  
summer s f  1976 ,  Area o f  bed = 5 , 8  acres.  

S i z e  c l a s s  b u s h e l  s * / a c r e  b u s h e l  s/area 
mm i n c h e s  ( 0  '4  h a )  

2 7 4  2 3  1 5  - 6  
TOTAL ( 3 4 9 m )  1 0 0  

*One b u s h e l  e q u a l s  60 p o u n d s  or 2 7  kg of 
c l a m s  i n  t h e  s h e l l ,  

C o n d i t i o n  i n d e x  

Important f l u c t u a t i a n s  sf meat w e i g h t  were o b s e r v e d  
i n  c l a m s  f rom M i l l  R i v e r  t h r o u g h o u t  t h e  1376 g r o w i n g  s e a s o n ,  
A f t e r  r e a c h i n g  a p e a k  i n  c o n d i t i o n  a t  the end o f  J u n e  meat 
w e i g h t  d r o p p e d  s u b s t a n t i a l l y  t o w a r d  t h e  middle of  J u l y  w i t h  
r e l e a s e  of g a m e t e s ,  to r a p i d l y  i n c r e a s e  to  a s l i g h t l y  h i g h e r  
l e v e l ,  t o  d r o p  a g a i n  by mid-August  b e f o r e  i n c r e a s i n g  to a more 
s t a b l e  l e v e l  u n t i l  t h e  end  of the s a m p l i n g  p e r i o d  ( F i g .  81,  
T h i s  p a t t e r n  o f  v a r i a t i o n s  i n  meat w e i g h t  i l l u s t r a t e s  t h a t  
s p a w n i n g  h a s  t a k e n  p l a c e  on t w o  s e p a r a t e  o c c a s i o n s  i n  1 9 7 6 ,  
A t  o t h e r  times t h e  m e a t  c o n d i t i o n  is improved  and m a i n t a i n s  a 
m i n i m u m  of  550 mg {dry weight)/eiam, 



Y i e l d  per r ec ru i t  

Y i e l d s  per 1 0 5  r e c r u i t s  were determined using von 
R e r t a l a n f f y  g r o w t h  p a r a m e t e r s  and M=0,1, Optimum y i e l d  ( k g  
p e r  105 r e c r u i t s ]  is  a c h i e v e d  a t  age of f i r s t  harvesting 
o f  9 y e a r s  and F v a l u e s  of a b o u t  1-2 ( F i g ,  9 1 ,  N i n e - y e a r  old 
c l a m s  m e a s u r e  105 mrn and a b o u t  500 clams would f i l l .  a bushel, 
O n l y  11-158 o f  m a r k e t  s i z e  clams are  s v e r  7 4  mm (Tables 4 and 
5 ) ;  1%? r e a c h e s  a size f o r  best y i e l d ,  E r ~ i d e n t S y  t h e  s t o c k s  
a r e  h a r v e s t e d  w e l l  be low op t imal  L e v e l s  (from 4 9  mm; age a t  
f i r s t  c a p t u r e  s f  4 y e a r s ;  1,600 clans per b u s h e l ) ,  

3 , 1 , 4  F o x l e y  R i v e r  

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

S h a r e  s e c t i o n s  of Foxley R i v e r  were s u r v e y e d  i n  t h e  
summer of 1976  to  d e t e r m i n e  s t o c k s  of s o f t - s h e l l  clams i n  t h e  
a r e a  (Fig, 10 1 . On the eas t  s h o r e ,  a  s t r e t c h  s f  b e a c h  i n  t h e  
Hardy  Point a r e a  ( 3  acres,  1-2 h a )  a n d  another section of the  
b e a c h  c o n t a i n i n g  8 a c r e s  ( 3 , 6  h a )  f r o m  M e N a l l y B s  P o i n t  
u p s t r e a m  to  M a r t i n "  Cove, were s u r v e y e d ,  Two other  f l a t s ,  
o n e  on  t h e  w e s t  s h o r e  c o n s i s t i n g  af about 8 a c r e s  ( 3 . 2  h a )  of 
b e a c h  d o w n s t r e a m  from K e i l y 8 s  P o i n t  and t h e  o t h e r  a s e c t i o n  
n e a r  P l a t t  R i v e r  ( 1 0  a c r e s ,  4 , 0  h a 1  were also i n v e s t i g a t e d ,  

The  s t o c k  on the Hardy  Point f l a t  (not i n c l u d i n g  t h e  
f l a t  s o u t h e a s t  o E  Hardy P o i n t  i n  Cascumpeque Bay where elam 
d e n s i t y  is sparse) was composed m a i n l y  of clams l a r g e r  t h a n  or 
e q u a l  to 49 mm, many of w h i c h  were s v e r  7 8  mm i n  s i z e  ( F i g ,  
fla). C o n s e q u e n t l y ,  d e n s i t y  o f  m a r k e t  size clams w a s  h i g h ,  
238 b u s h e l s  per acre or 81% of total. number (Table 4 1 ,  
Abundance  of p r e r e c r u i t s  was insignificant, T h i s  fiat has 
b e e n  u n e x p l s i t e d  r e c e n t l y ,  hence  t h e  h i g h  recrui ts  b i o m a s s ,  
C l a m  g r o w t h  r a t e  a t  t h i s  s i t e  w a s  moderate w i t h  market  s i z e  
r e a c h e d  a t  abou t  5 y e a r s  of  age {Fig, 121 . 

T a b l e  6 ,  S t o c k s  of s o f t - s h e l l  clams from FoxPey River 
( H a r d y  Point a r e a )  s u r v e y e d  i n  t h e  summer  o f  1 9 7 6 ,  Area 
o f  bed = 2,56 a c r e s ,  

rnrn i n c h e s  (0 - 6  ha 1 

TOTAL (249mmJ 

"One b u s h e l  e q u a l s  60 Zb (27 kg) of clams in the shell, 



Clam f l a t s  on  t h e  e a s t  s h o r e  j M c N a l l y 8 s  P o i n t )  con- 
t a i n e d  a n i m a l s  l a r g e r  t h a n  or e q u a l  to  4 9  mrn w i t h  s i g n i f i c a n t  
a b u n d a n c e  of  s m a l l  s i z e  c lasses ,  Abundance s f  c l a m s  49 rnm and 
l a r g e r  was h i q h  f 135 b u s h e l s  p e r  acre, 60% o f  t o t a l  number) 
( T a b l e  7 ,  F i g .  l i b ) ,  Those  be tween  36  and 4 8  mm were p r e s e n t  
i n  l o w  abundance  ( 6  b u s h e l s  p e r  a c r e  and 6 %  o f  t o t a l ) ,  The 
o n l y  o t h e r  s i z e  c lass  r e p r e s e n t e d  w i t h  m o d e r a t e  numbers w a s  17  
t o  2 2  mm (1-2 y e a r s  o l d )  which  made up 19% o f  t o t a l  number 
y e t ,  it is u n d e r e s t i m a t e d  by t h e  s a m p l i n g  t e c h n i q u e s  u s e d ,  

T a b l e  7 ,  S t o c k s  o f  s o f t - s h e l l  clams from F s x l e y  R i v e r  
( e a s t  s h o r e  s o u t h  o f  FlleNally's P o i n t )  s u r v e y e d  i n  summer 
o f  1976 ,  Area o f  bed = 9.15 a c r e s .  

Size c lass  b u s b e l s * / a e r e  b u s h e l s l a r e a  
mm i n c h e s  ( 0 .4  ha1 

36-41 1 112 
42-48 1 3/4 
49-54 2 
55-60 2  1 / 4  
61-67 2 1 / 2  
68-73 2 3/4 

a74 23 

TOTAL ( 3 4 9 m )  

*one b u s h e l  e q u a l s  60 pounds  or 27 kg o f  
clams i n  t h e  s h e l l .  c 

On the w e s t  s h o r e  of Fox ley  R i v e r  t i d a l  f l a t s  down- 
s t r e a m  from K e l l y "  P o i n t  ( F i g ,  1 0 )  h a v e  i m p o r t a n t  s t o c k s  of 
clams s f  m a r k e t  s i z e  ( 1 0 1  b u s h e l s  p e r  acre and 66% s f  t o t a l  
number ( T a b l e  8 ,  F i g .  l l c )  , Sub-market  s i z e  c l a s s e s  were 
s t e a d i l y  d e c l i n i n g  w i t h  no a p p a r e n t  r e c r u i t m e n t ,  

T a b l e  8 ,  S t o c k s  o f  s o f t - s h e l l  clams from F o x l e y  R i v e r ,  
( w e s t  s h o r e  downs t ream from K e l l y "  P o i n t )  s u r v e y e d  i n  t h e  
s u m m e r  o f  1976 ,  Area  o f  bed = 8 .25  acres,  

S i z e  c l a s s  b u s h e P s * / a c r e  b u s h e l s / a r e a  
mm i n c h e s  ( 0 . 4  h a ]  

36-41 1112 3.2 26.7 
42-48 1 3/4 4 - 9  40.3 
49-54 2  l 2 ,O  99,2 
55-60 2  3-14 1 8 , 7  l 5 4 , 3  
61-67 2 3-12 27.7 2 2 8 * 3  
68-73 2 3/4 21,O 1 7 3 , 4  

274 23 21 ,7  17% 2 
TOTAL I b 4 9 n m )  10 1 834 

e l  e q u a l s  60 pounds  or 27 kg of 
clams i n  t h e  shell, 



Clam s t o c k s  from fiats i n  the vicinity of Platt R i v e r  
we re  a l so  composed p r i m a r i l y  of l a r g e r  clams, f i a r k e t  s i z e  
c l a m s  a c c o u n t e d  f o r  8 4  b u s h e l s  p r  acre and 6 3 %  of to t a l  
number ( T a b l e  9 ,  F i g ,  l l d )  , Sub-market  s i z e  classes do not 
a p p e a r  b e t t e r  r e p r e s e n t e d  h e r e  t h a n  n e a r  Kelly*s P o i n t ,  

T a b l e  9, Stocks of s o f t - s h e l l  clams from 
Foxley River (upstream from T r o u t  River) 
surveyed in the summer of 1976 ,  Area sf 
bed = 1 0 , l O  a c r e s ,  

mm i n c h e s  (0 ,4  h a )  

36-41 l l / 2  2.2 22,O 
42-48 1 3/4 6-3 64,O 
49-54 2 12,5 926,5 
55-60 2 1/4 1 5 , 9  1663,3 
61-67 2 1 1 2  24,6  248,7 
68-73 2 3/4 2 0 3  2 0 7 , 4  

37 4 2.3 10 - 9  110 ,O 
TOTAL ( 349mnz) 84 853 

"One b u s h e l  e q u a l s  60 pounds or 27  kg of 
clams i n  t h e  s h e l l ,  

The  d i s t r i b u t i o n  of s i z e  classes w a s  f a i r l y  s imi lar  
ughout  t h e  r i v e r  with 50 t o  8 0 %  of t h e  t o t a l  p p u l a t i o n  

made up of m a r k e t a b l e  s t o c k s ,  In many places the s u b s t r a t e  is 
h a r d  clay, which makes h a r v e s t i n g  v e r y  d i f  f i e u l t ,  T h e r e f o r e ,  
t h e  q u a n t i t y  of  s t o c k s  a c t u a l l y  h a r v e s t a b l e  is less t h a n  w h a t  
is  a v a i l a b l e ,  

In Foxley River growth f o l l o w s  an e v e n  p a t t e r n  w i t h  an  
a s y m p t o t i c  s i z e  L o w e r  t h a n  i n  M i l l  R i v e r  clams, Market s i z e  
is r e a c h e d  a f t e r  5 y e a r s  (Fig, 1 2 1 ,  

Gond i t  i o n  i n d e x  

Meat c o n d i t i o n  showed impsr"sant f l u c t u a t i o n s  t h r o u g h  
t h e  s a m p l i n g  s e a s o n  ( F i g ,  1 3 )  A f t e r  July sampling i n t e r v a l s  
a r e  too w i d e  to give m e a n i n g f u l  r e s u l t s  tho t lgh ,  N e v e r t h e l e s s  
s e r i o u s  d e c r e a s e s  s f  meat w e i g h t  i n  mid-June and mid-Ju ly  
s u g g e s t s  t w o  spawning  p e r i o d s  i n  1976, A t  sther times meat 
c o n d i t i o n  seems to  be i n  t h e  r ange  s f  600 mg per 50 mm clam, 

Y i e l d  p e r  r e c r u i t  

Y i e l d  estimates were e s t a b l i s h e d  using growth  
p a r a m e t e r s  of T a b l e  Al-1 and M set  a t  O , I ,  Yields g r e a t e r  



t h a n  100 kq per 105 r e c r u i t s  would h e  a c h i e v e d  w i t h  
h a r v e s t i n g  i n t e n s i t i e s  &0,4 o f  c l a n s  8 y e a r s  o l d  a t  l e a s t  
( F i q .  1 4 )  or  70  mm l o n g .  S t o c k s  o f  c l a m s  c o r r e s p o n d i n g  to 
t h i s  o p t i m a l  s i z e  made up 30 t o  50% o f  m a r k e t  s i z e  s t o c k s  
a v a i l a b l e  to  a  f i s h e r y  a t  t h e  t i m e  o f  t h e  s u r v e y ,  I n c r e a s e d  
h a r v e s t i n g  p r e s s u r e  would o p e r a t e  o u t s i d e  o p t i m a l  l e v e l s  once 
t h e  o l d e r  s t o c k s  a r e  u s e d  up  or when h a r v e s t i n g  s t o c k s  closer 
t o  the minimum m a r k e t a b l e  size, 

3.1 .5  Malpeque  Bay 

S i t e  d e s c r i p t i o n  a n d  s t o c k  a s s e s s m e n t  

A b o u t  l 3  a e r e s  (5.2 h a )  of f l a t s  i n  w e s t e r n  M a l p q u e  
Bay b e t w e e n  Oyster P o i n t  and G i l l i s  P o i n t  and b e t w e e n  Crooked 
C r e e k  a n d  Red P o i n t  were s u r v e y e d  i n  A u g u s t  1977 ( F i g ,  1 5  ) . 
The beach  s e d i m e n t  was s a n d y  w i t h  l a y e r s  o f  c l a y  and p a t c h e s  
o f  s h a l e  and g r a n i t i c  p e b b l e s ,  The clam z o n e  was n a r r o w  
( 1 0  rn) w i t h  e e l g r a s s  b e d s  e n c r o a c h i n g  t h e  t i d a l  flats in many 
p l a c e s .  S e c t i o n s  o f  s h o r e  o n  Eennox I s l a n d  (11 acres, 4 . 4  h a )  
f a c i n g  Lennox C h a n n e l  were a lso i n v e s t i g a t e d ,  

I n  w e s t e r n  Malpeque Bay, clams l a r g e r  t h a n  or equal to 
4 9  inm were p o o r l y  r e p r e s e n t e d  i n  terms o f  numbers  ( 2 8 %  o f  
t o t a l  1 ( F i g .  1 6 a )  , b u t  had h i g h  s t o c k s  o f  1 3  bushels p e r  a c r e  
( T a b l e  l o ) ,  C l a m s  f rom 3 6  to  4 8  mm a c c o u n t e d  for o n l y  2 1  
b u s h e l s  p e r  a c r e  and 11% o f  t o t a l  number.  Clams smaller t h a n  
1 6  mm were a b u n d a n t  ( 3 7 %  o f  tota mpl i n g  took p l  ace s o o n  

i n g  of j u v e n i l e s .  

T a b l e  10.  S t o c k s  of s o f t - s h e l l  clams s u r -  
v e y e d  i n  N a l p e q u e  Bay, A u g u s t ,  4977,  
Area of bed = 12 .47  a c r e s ,  

mm i n c h e s  (0 .4  h a )  

374 33 18, 2 3 2  ,t3 
TOTAL I>c49nun) l 33 l 

*One b u s h e l  e q u a l s  60 p o u n d s  or 2 7  k g  o f  
clams i n  t h e  s h e l l .  

On Lennox I s l a n d ,  clams l a r g e r  t h a n  or e q u a l  to  4 9  mm 
were n o t  a b u n d a n t ,  2 3  bushels p e r  a c r e  and 18% of t o t a l  number 



( T a b l e  11, F i g .  L 6 b ) ,  Sub-market size classes  ( 3 5  to  4 8  mm) 
were n e a r l y  n o n - e x i s t e n t  at a  d e n s i t y  of 4 b u s h e l s  per acre, 
and 6% of t o t a l  number, The m a j o r i t y  sf clams were smaller 
t h a n  36 rnm e s p e c i a l l y  young s i z e  classes 2-3 years  o l d  and t h e  
n e w l y  s e t t l e d  j u v e n i l e s  (0-15 mrn c l a s s ) ,  

T a b l e  l l ,  S t o c k s  s f  soft-shell clans sur- 
v e y e d  on t h e  shores of L e n n s x  Island i n  
M a l p e q u e ,  August, 1977, A r e a  s f  bed = 11,223 
a c r e s .  

ea 
mrn i n c h e s  ( 0  - 4  h a )  

36-41 H5/2 2-63 22-7 
42-48  1 3 /4  2,O 22-2 
49-54 2 5 , 2  58 -1. 
55-60 2 1/4 8-5 9 5 , 4  
61-67 2 112 8 3  9 5 , 7  
58-73 2 314 3 . 7 ,  4 1 , 9  

3 7 4  3 3  - 0 ,8  8 -7  
TOTAL j 3 4 9 m )  27 300 

* o n e  b u s h e l  e q u a l s  66 pounds or 2 7  kg of 
c l a m s  i n  t h e  s h e l l ,  

Clam growth is slower i n  Malpegue  Bay than i n  
Cascumpegue Bay and a s y m p t o t i c  s i z e  is r e a c h e d  a t  a  s h o r t e r  
l e n g t h .  M a r k e t  s i z e  is a c h i e v e d  i n  5 to 6 y e a r s  (Table A 2 . 1 1 .  

3 , 1 , 6  B r a e  R i v e r  

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

The a r e a  w e s t  of Brae R i v e r  w a s  s u r v e y e d  f o r  clams 
in July, 1 9 7 8  (Fig. 17 1,  On t h e  s t r e t c h  of s h o r e  on the 
m a i n l a n d  clams were found in an  almost continuous r i b b o n  
a p p r o x i m a t e l y  10 rn w i d e ,  T o t a l  area o f  t h e  f l a t  was a b o u t  6 
a c r e s  ( 2 . 4  h a ) ,  M a r k e t  s i z e  clams were scarce ( 4 8  of t h e  
p o p u l a t i o n  and  2 4  b u s h e l s  per acre) b u t  smaller s i zes  (less 
t h a n  4 9  m m f  were a b u n d a n t  ( F i g ,  18a) , 

The shoreline on t h e  lee s i d e  s f  the s a n d  b a r r i e r  
( F i g ,  17  f had c o n c e n t r a t i o n s  of clams i n  a n a r r o w  hand 5 rn 
w i d e  ( 2  acres,  0,8 ha), As o n  t h e  m a i n l a n d  t h e  clam 
p o p u l a t i o n  of t h e  s a n d  b a r r i e r  showed a s c a r c i t y  s f  marke t  
size c l a n s  (24 b u s h e l s  per aere) with smaller s i z e s  abundant 
( F i g .  1 8 b ) ,  

The n e a r  absence of  m a r k e t  s i z e  clams is not an  
i n d i c a t i o n  of strong harvesting pressures b u t  s f  s t u n t e d  
growth due to less than ideal environmental conditions, 
e s p e c i a l l y  shale sed irnent  substrate, 



3 , I . T  Wolfc  I n l e t  

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

S a m p l i n g  was c o n d u c t e d  a l o n g  t h e  n o r t h  s h o r e  o f  Wol fe  
I n l e t  and  a l o n g  t h e  lee s h o r e  o f  t h e  b a r r i e r  i s l a n d s  ( F i g ,  
1 9 ) -  I n  b o t h  eases, e x t e n s i v e  s t r e t c h e s  sf s h o r e  were walked  
a s  c l a m  f i a t s  were d i s c o n t i n u o u s ,  The clam z o n e  was  v e r y  
n a r r o w ,  1 9  m a t  m o s t ,  when p r e s e n t ,  The p a t c h i n e s s  o f  clam 
c o n c e n t r a t i o n s  made a n  a s s e s s m e n t  d i f f i c u l t .  C lams  o f  m a r k e t  
s i z e  c o n t r i b u t e d  o n l y  1 2 %  o f  t h e  p o p u l a t i o n  $ F i g ,  2 0 a ) .  C l a m s  
j u s t  below 36 mm were most i m p o r t a n t  o n  t h e  n o r t h  s h o r e  o f  t h e  
i n l e t  and clams less  t h a n  22 mm i n  l e n g t h  f o r  t h e  p o p u l a t i o n  
of t h e  b a r r i e r  i s l a n d s  ( F i g .  2 0 b ) ,  

A s  w a s  t h e  case i n  Brae R i v e r ,  g r o w t h  a l s o  appears to  
s l o w  down c o n s i d e r a b l y  f s t u n t e d  clams1 and  m a r k e t  s i z e  c l a m s  
a r e  n o t  a b u n d a n t .  

3 . 2  E a s t e r n  P r i n c e  Edward I s l a n d  

I m p o r t a n t  c l a m - p r o d u c i n g  a r e a s  are numerous  i n  e a s t e r n  
P r i n c e  Edward I s l a n d  ( F i g ,  2 1 .  R i v e r  s y s t e m s  l i k e  t h e  o n e  i n  
C a r d i g a n  Bay,  t i d a l  i n l e t s  s u c h  as L a u n c h i n g  Pond ,  b a y s  closed 
o f f  by a  s a n d  b a r  ( K o w e  Bay)  or o p e n  ( R o l l o  Bay)  o f f e r  s u i t -  
a b l e  c l a m  s e t t i n g  g r o u n d s ,  

3 . 2 . 1  S o u t h  L a k e  

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

S o u t h  Lake is a  s a l t  water embayment o n  t h e  n o r t h -  
e a s t e r n  t i p  o f  P r i n c e  Edward I s l a n d ,  s e p a r a t e d  f rom N o r t h -  
u m b e r l a n d  S t r a i t  by a  barrier  o f  s a n d  h i l l s .  I t  h a s  l i m i t e d  
e x c h a n g e  w i t h  t h e  sea by a  n a r r o w  t i d a l  c h a n n e l ,  N e a r l y  5 
acres ( 2 , 0  h a )  o f  s h o r e l i n e  on  t h e  m a i n l a n d  s i d e  o f  S o u t h  L a k e  
were s u r v e y e d  i n  J u l y ,  1977  i n  t h e  m o s t  u p s t r e a m  p a r t ,  to  be 
c o n t i n u e d  i n  J u n e ,  1978  o v e r  a l m o s t  9 a c r e s  ( 3 . 6  h a )  ( F i g ,  
2 1 ) .  D a t a  c o l l e c t e d  o n  t h e s e  t w o  o c c a s i o n s  are t r e a t e d  to- 
g e t h e r  f o r  e s t i m a t i n g  t h e  s t o c k s .  M a r k e t  s i z e  clams a c c o u n t e d  
f o r  n e a r l y  h a l f  1 4 3 8 )  t h e  w p u l a t i o n  w i t h  a  modal  s i z e  c lass  
j u s t  below m a r k e t  s i z e  a t  t h e  t i m e  o f  t h e  s u r v e y ,  T h e r e  was 
a l s o  an  a p p r e c i a b l e  q u a n t i t y  o f  l a r g e  s i z e  clams, over  6 8  mm 
( F i g ,  2 2 1 ,  Even t h o u g h  m a r k e t  s i z e  clams c o n s t i t u t e d  a  f a i r  
p o r t i o n  o f  t h e  p o p u l a t i o n  t h e s e  s t o c k s  o n l y  amounted  to 58 
b u s h e l s  per acre. However ,  o v e r  13 a c r e s  o f  clam f l a t s  were 
s u r v e y e d  and 1 0 6 8  b u s h e l s  m a r k e t  s i z e  clams were e s t i m a t e d  to 
b e  p r e s e n t  ( T a b l e  l 2  ) , 



T a b l e  12 ,  Stocks of soft-shell clams from t h e  shore 
( m a i n l a n d )  of S o u t h  Lake surveyed i n  J u l y ,  1974 and June, 
1978, Area of bed = l 3 , 4  acres, 

- 
bushe ls /a rea  

rnm inches ( 0 - 4  ha3 

36-41 181'2 8*8 %81,2 
42-48 1 3/4 53-5 180-9  
49-54 2 13,9 % 8 6 , 3  
55-60 2 1/4 18-4 2 4 6 , 6  
61-67 2 192 P 5 , O  20 % * 0 
68-73 2 314 7-2 96-5 
274 33 3 - 7  49 -6 

TOTAL ( 249mm) 58 1048 

el equals 60 pounds  or 27  kg 06 
clams in t h e  shell, 

3 - 2 2  L i t t l e  Ha rbou r  

S i t e  description and s t o c k  a s s e s s m e n t  

Little Harbour  Pond is a small inlet connected to t h e  
Nor thumber l and  S t r a i k  through a narrow channel 0 - 8  km long 
(Fig. 23 1 , Tidal flats s u i t a b l e  for  soft-shell clams c o v e r  
a p p r o x i m a t e l y  5 acres (2.8 h a )  af t h e  inlet w h i l e  the 
r e m a i n d e r  is s l i g h t l y  d e e p e r ,  s i l t e d  and c o v e r e d  w i t h  eel- 
grass, 

Stocks  sf clams Zarqer than or equal to 4 9  nm were 
very a b u n d a n t ,  131 bushels per acre and 31% o f  t o t a l  number 
( T a b l e  1 3 ,  Fig, 2 4 1 ,  The size c lass  j u s t  belaw market s i z e  
c o n s t i t u t e s  a mode and would bring an a d d i t i o n a l  30 bu  + per 
acre to the f i s h e r y .  

T a b l e  1 3 ,  S t a c k s  of soft--sl=eLI, clams from 1 , i t t l e  Harbour 
surveyed i n  J u l y ,  1976, Area s f  bed = 5 .28  acres, 

m inches (0.4 ha) 

68-73  2 314 ae ,  I 9 5 - 3  
2-74 33 11,8 4-9.  
TOTAL ( > 4 9 m m f  131 690 

"one b u s h e l  equals  60  pounds  or 27  kg o f  
clams in the s h e l l ,  



i n  t i t t l e  H a r b o u r  Pond s o f t - s h e l l  clams r e a c h  m a r k e t  
s i z e  i n  a p p r o x i t n a t e l y  5 y e a r s  ( F i g .  2 5 ) .  Growth ra te  d r o p s  
s t c a t l i l y  f o r  2  more y e a r s  to  become m a r g i n a l  a f t e r w a r d .  

3 . 2 . 3  f o u r i s  R i v e r  

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

S o u r i s  R i v e r  was i n v e s t i g a t e d  f o r  s t o c k s  of s o f t - s h e l l  
c l a m s  i n  t h a t  s e c t i o n  o f  t h e  r i v e r  u p s t r e a m  from c l o s u r e  l i n e  
P . E ,  I, 5-1 ( E , P . S ,  M a r i n e  S u r v e i l l a n c e  R e p o r t  5-AR-77-2) and 
o n  t h e  s h o a l  n e a r  t h e  S o u r  is b r i d g e  ( P i g ,  26 1 , T h e s e  a r e a s  
a re  c o n d i t i o n a l l y  o p e n e d  to s h e l l f i s h  h a r v e s t i n g ,  Clams were 
d i s t r i b u t e d  i n  a  band which  fo11owed t h e  c o n t o u r  of t h e  s h o r e  
and  o n  a  c e n t r a l  s h o a l ,  Along  t h e  e a s t  s h o r e ,  f l a t s  e x t e n d e d  
f o r  n e a r l y  3 krn and t h e  c l a m - p r o d u c i n g  a r e a  c o v e r e d  14 .  acres 
( 4 . 4  h a ) ,  The w e s t  s h s r e  had n e a r l y  2  km o f  c l a m - p r o d u c i n g  
a r e a  f o r  a n  e s t i m a t e d  a c r e a g e  o f  a b o u t  8 acres ( 3 . 2  h a ) ,  The 
s h o a l  a r e a  j u s t  i n s i d e  t h e  s a n d  b a r  c o n t a i n e d  a  c r e s c e n t -  
s h a p e d  clam bed a b o u t  8  acres ( 3 . 2  h a )  i n  area. The r e m a i n d e r  
o f  t h e  s h o a l  became s i l t y  toward i t s  e a s t e r n  end and  was 
e x p o s e d  to  s t r o n g  wave a c t i o n  t o w a r d  t h e  c h a n n e l ,  T h e s e  t w o  
f a c t o r s  s e r i o u s l y  l i m i t  possible e x t e n s i o n  of t h e  clam bed.  
S e d i m e n t  g r a i n  s i z e  d e t e r m i n a t i o n  f rom t h e  s h o a l  i n  
t h a t  t h e  s u b s t r a t e  w a s  p r e d o m i n a n t l y  s a n d  w i t h  v e r y  
g r a v e l ,  s i l t  or c l a y  mixed i n  ( T a b l e  A l ) ,  

On t h e  eas t  s h o r e ,  t h e  most i m p o r t a n t  s i z e  class was 
t h e  o n e  j u s t  be low m a r k e t  s i z e  w i t h  n e a r l y  2 5 %  o f  t o t a l  number 
( F i g .  2 7 a )  a n d  4 5  b u s h e l s  p e r  a c r e  ( T a b l e  1 4 1 ,  T h i s  s i z e  
c lass  would  complement  m a r k e t  s i z e  s t o c k s  a l r e a d y  q u i t e  
a b u n d a n t  ( 1 6 8  b u s h e l s  per a c r e ) ,  Younger  s i z e  classes were 
n o t  as i m p r e s s i v e  b u t  seem ta a p p e a r  on a r e g u l a r  b a s i s .  

T a b l e  1 4 .  S t o c k s  o f  s o f t - s h e l l  clams s u r v e y e d  
o n  t h e  east  s h o r e  o f  S o u r i s  R i v e r  i n  t h e  f a l l  af 
1 9 4 6 ,  Area o f  bed = 1 1 - 0 2  acres ,  

S i z e  c l a s s  b u s h e l s * / a c r e  b u s h e l s i a r e a  
mm i n c h e s  ( 0  - 4  h a )  

TOTAL 

e l  e q u a l s  60 p o u n d s  or 27 kg of 
c l a m s  i n  t h e  s h e l l ,  



Table 15, Stocks of soft-shell clams surveyed 
on the west shore sf S o u r i s  R i v e r  in the fall 
of 1 9 7 6 ,  Area of bed = 8 , 2 6  acres, 

nm i n c h e s  -- 

36-41 i1/2 4 3 , 4  3 5 8 - 7  
42-48 i 3 1 4  B 4 , 5  615-6 
49-54 2 6 5 , 4  540,3 
55-60 2 1/4 51-3  4215,s 
61-67 2 1 / 2  25,7 211,8 
68-73 2 3/4 4 a 3 35 , 3 
b34 3 3  0,s 4 ,5 

TOTAL 1 349mm) 1 4 7  1 2  16 

el equals 60  pounds or 24 kg of 
clams in the shell, 

The clam-producing area located on the shoal near the 
Souris bridge had a very high clam abundance ,  269 b u s h e l s  per 
acre far clams larger than or equal to 49 mm and 130 bushels 
per acre for those from 36 to 48 mm (Table 16) of potential 
interest to the fishery. Market size classes represented 
only 19% of total number  ( F i g ,  2 7 ~ 1 ,  The y o u n g e s t  s i z e  class 
even though under-represented was the most important with a 
progressive d e c l i n e  in older s i z e  classes, 

Table  15, Stocks  of soft-shell clams s u r v e y e d  
o n  the s h s a f  of Souris R i v e r  in the f a l l  of 1976,  
Area sf bed = 8 - 0 0  acres, 

36-41 i l k 2  
42-48 P 3 1 4  
49-54 2 
55-60 2 114 
61-67 2 1 1 2  
68-73 2 314 
2-74 >3 

TOTAL ( 2 4 9 m m )  

el equals SO pounds or 27  kg of 
clams in the s h e l l ,  

Growth rate in the Souris River was moderate with 
clams of marketable size produced after 4 to 5 years (Table 



A 2 , 1 ) .  T h i s  s o f t - s h e l l  c lam p o p u l a t i o n  has  an  a c t i v e  growth  
p a t t e r n  t h r o u g h  an  e x t e n s i v e  p e r i o d  r e a c h i n g  an a s y m p t o t i c  
s i z e  of 130 m m ,  

Cond i t i o n  index  

The c o l l e c t i o n  of samples  for  meat a n a l y s i s  was 
c o n d u c t e d  r e g u l a r l y  e v e r y  t w o  weeks from l a t e  May to  mid- 
November, Meat w e i g h t  v a r i e d  a c c o r d i n g  to a  r e p e t i t i v e  
p a t t e r n  th rough  t h e  sampl ing  p e r i o d  ( F i g ,  2 8 ) .  Peaks  i n  
c o n d i t i o n  were f o l l o w e d  by a  g r a d u a l  d r o p  i n  we igh t  l a s t i n g  
a b o u t  a month i n d i c a t i n g  t h a t  r e l e a s e  of  game tes  happened 
twice i n  1997 ,  Consumer demand is g r e a h s t  d u r i n g  t h e  summer 
months ;  u n f o r t u n a t e l y  meat  q u a l i t y  of S o u r i s  R i v e r  c l ams  was 
p o o r  t h r o u g h  m o s t  o f  t h i s  p e r i o d ,  

Y i e l d  p e r  r e c r u i t  

Y i e l d  p e r  r e c r u i t  unde r  d i f f e r e n t  c o n d i t i o n s  o f  t, 
and  F is p r e s e n t e d  i n  F i g ,  2 9 .  To s u s t a i n  h a r v e s t i n g  a t  an 
o p t i m a l  l e v e l  c l ams  12  y e a r s  o l d  hav ing  r eached  80  mm i n  
l e n g t h  s h o u l d  be h a r v e s t e d  a t  F of  a b o u t  0.8. Only s l i g h t  
d i f f e r e n c e s  i n  y i e l d  would o c c u r  by h a r v e s t i n g  I1 or 1 2  y e a r  
o l d  c l ams  a t  F=0,6 ,  The s i z e - f r e q u e n c y  d i s t r i b u t i o n  of t h e  
s t o c k s  i n d i c a t e d  t h a t  v e r y  few c l ams  be longed  to  o l d e r  s i z e  
c l a s s e s ,  a t  b e s t  o n l y  5.5 b u s h e l s  p e r  a c r e  o f  s t o c k s  a74 mm 
were e s t i m a t e d  to  be p r e s e n t  on t h e  s h o a l ,  By c r o p p i n g  s i z e  
c l a s s e s  <74 m; <8 y e a r  o l d  clam s t o c k s  t h e  y i e l d  is reduced  
t o  130-140 k g / l ~ ~  r e c r u i t s  a  d e c r e a s e  o f  21% r e g a r d l e s s  o f  
t h e  h a r v e s t i n g  m o r t a l i t y ,  

3 , 2 , 4  R o l l o  Bay 

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

Rollo Bay was i n v e s t i g a t e d  f o r  s t o c k s  o f  s o f t - s h e l l  
e l a m s  i n  e a r l y  summer 1976, On t h e  n o r t h  s h o r e  o f  t h e  Bay 
clam f l a t s  were found to f o l l o w  t h e  s h o r e l i n e  f o r  a  e a n s i d e r -  
a b l e  d i s t a n c e ,  o v e r  2 km and to occupy an e x t e n s i v e  a r e a  o f  
s a n d  s h o a l s  ( 5 5  a c r e s ,  24,0 h a )  a t  t h e  e n t r a n c e  to  t h e  Bay 
( F i g ,  3 0 3 .  PJearly 19 a c r e s  ( 7 . 6  h a )  o f  c lam f l a t s  were 
s u r v e y e d  a l o n g  t h e  s o u t h  s h o r e ;  t h e y  o c c u r r e d  i n  a band 
f a s h i o n  c o n t o u r i n g  t h e  s h o r e l i n e ,  P a r t i c l e  s i z e  a n a l y s i s  o f  
R o l l o  Bay s e d i m e n t s  r e v e a l e d  t h a t  t h e  s u b s t r a t e  was m a i n l y  
s a n d  w i t h  a  s m a l l  p e r c e n t a g e  of  s i l t  and c l a y  ( T a b l e  A.1). 

S o f t - s h e l l  c l ams  on t h e  n o r t h  s h o r e  were n o t  d i s -  
t r i b u t e d  u n i f o r m l y ,  Young s u b p o p u l a t i o n s  composed m a i n l y  of  
s m a l l  s i z e  c l ams  were found on f l a t s  immed ia t e ly  a d j a c e n t  to  
t h e  s h o r e  w h i l e  o l d e r  s u b p o p u l a t i o n s  w i t h  a f a i r  p r o p o r t i o n  o f  



l a r g e  s i z e  elams o c c u r r e d  a l i t t l e  d i s t a n c e  froin s h o r e ,  The 
m a j o r i t y  o f  e l a m s  p r e s e n t  were below market size, C l a m s  
l a r g e r  t h a n  or e q u a l  to 49 mm a c c o u n t e d  far 4 4  b u s h e l s  per 
a c r e  and l L %  of t o t a l  number (Tab l e  17, Fig, 3 b a ) ,  Harvesting 
p r e s s u r e  seemed s i g n i f i c a n t  o n  t h e s e  stocks, 

T a b l e  17, Stocks of soft-shell clams s u r v e y e d  
on the n o r t h  shore of Ralio Bay in e a r l y  s u m m e r ,  
1976 ,  A r e a  of bed = 10-33 acres, 

mm i n c h e s  1 0 - 4  h a )  

36-41 11/2 
42-48 l 3 /4  
49-54  2 
55-60 2 1/4 
6 1 - 6 7 2  21/2 
58-73 2 3/4 

5-74 >,3 
TOTAL (349nnj 

"One b u s h e l  e q u a l s  60 p o u n d s  or 27 kg of 
elams i n  t h e  s h e l l ,  

S o f t - s h e l l  clams were d i s t r i b u t e d  i n  p a t c h e s  on  the 
s o u t h  s i d e  s f  Rsllo Bay w i t h  s i z e - f r e q u e n c i e s  s imilar  to t h e  
N o r t h  s h o r e  ones, Abundance  of clams l a r g e r  than or e q u a l  to  
4 9  mrn was o n l y  27  b u s h e l s  p e r  a c r e  ( 7 %  sf t o t a l  number )  ( T a b l e  
28 ,  F i g .  3 l b f ,  S tocks  just be low marke t  s i z e  were o n l y  
s l i g h t l y  more abundant at 4 8  b u s h e l s  p e r  acre and 23% s f  t o t a l  
number .  The 1975 se t  seems t o  h a v e  b e e n  quite important, 

Table 18, Stocks of s o f t - s h e l l  clazs surveyed 
an t h e  s o u t h  s h o r e  of RoiZo Bay i n  early summer, 
1 9 7 6 .  A r e a  of bed = 18.75 acres, 

( 0  - 4  ha2 

36-41 1 1 1 2  2 3 - 3  437,6 
42-48  1 3 1 4  25,2 4 7 1 - 6  
49-54 2 14.2 265,s 
55-60 2 1 1 4  6 , s  1 2 4 - 5  
61-67 2 1 1 2  CSe8 71J 
58-73 2  3/4 0 e 6 11 a 6 

3-74 2 3  1 e 6  2 9 - 3  
TOTAL ( 2  49mnn) 27 50 2 

el equals 60 pounds or 27 kg of 
clams i n  t h e  shell, 



The R o l l o  Bay s h o a l  a r e a  w a s  r e p r e s e n t e d  m o s t l y  by 
i n t e r m e d i a t e  s i z e s  o f  c l a m s ,  Mode ra t e  q u a n t i t i e s  of clams 
l a r g e r  t h a n  or e q u a l  to 48  mm were o b s e r v e d  ( 7 6  b u s h e l s  p e r  
acre)  ( T a b l e  1 9 )  a l t h o u g h  t h i s  g r o u p  a c c o u n t e d  f o r  o n l y  1 7 %  of 
t o t a l  number ( F i g ,  3 1 ~ ) .  The s h o a l  is a c c e s s i b l e  a t  l o w  t i d e  
f rom t h e  n o r t h  s h o r e  and seems to  b e  f i s h e d  to t h e  e x t e n t  
of t h e  s h o r e  a r e a ,  C l a m s  36 to 48 mn accounted f o r  6 9  b u s h e l s  
p e r  a c r e  ( 3 i 8  of t o t a l .  n m b e r ) ,  A moda l  c lass  g rouped  1 - inch  
(23-29 mm) clams. 

T a b l e  1 9 ,  S t o c k s  o f  s o f t - s h e l l  c l a m s  f rom t h e  
s h o a l  i n  R o l l o  Bay s u r v e y e d  i n  J u n e ,  1976, 
Area  of bed = 56,Ol  a c r e s ,  

S i z e  c l a s s  b u s h e l s * / a e r e  b u s h e l  s / a r e a  
nm i n c h e s  10.4 h a )  

TOTAL (249mmj 76 4246 

"One b u s h e l  e q u a l s  60 pounds  or 27  kg o f  
c l a m s  i n  t h e  s h e l l .  

Growth ra tes  i n  t h e  R o l l o  Bay a r e a  were s u c k  t h a t  
m a r k e t  s i z e  was r e a c h e d  i n  5 t o  6 y e a r s  ( T a b l e  A2,1). 

C o n d i t i o n  i ndex  

C o n d i t i o n  as e x p r e s s e d  by t h e  d r i e d  meat w e i g h t  of a 
50 mrn c lam d i s p l a y e d  h i g h  a m p l i t u d e  f l u c t u a t i o n s  t h r o u g h  t h e  
s a m p l i n g  p e r i o d  ( F i g .  3 2 ) .  P e a k s  i n  d r i e d  meat w e i g h t  
a p p e a r e d  i n  l a t e  J u n e ,  mid-Auqust  and mid-September.  High 
m e a t  c o n d i t i o n  was f o l l o w e d  by spawning  p e r i o d s  i n  t h e  l a t t e r  
p a r t  o f  J u l y  and n e a r  t h e  end of Augus t ,  The f a l l  s amp l ing  
was too l i m i t e d  to  e x p l a i n  t h e  downward t r e n d  i n  O c t o b e r ,  

Y i e l d  p e r  r e c r u i t  

E s t i m a t e d  y i e l d  was h i g h e s t  when clams 9 to  10 y e a r s  
o f  a g e  ( 6 5  to  70 m m )  are  h a r v e s t e d  w i t h  i n t e n s i t i e s  of a b o u t  
0 -7-0 .8  ( F i g .  331 ,  T h i s  would mean h a r v e s t i n g  clams 3 y e a r s  
o l d e r  t h a n  m a r k e t  s i z e  o n e s  ( 5 0  mm; 5 y e a r s  o l d ) ,  The  s i z e  



f r e y u e n c y  d i s t r i b u t i o n s  i n d i c a t e d  s i g n i f i c a n t  h a r v e s t i n g  as 
soon a s  n e w  recrui ts e n t e r e d  t h e  f i s h e r y ,  A loss o f  about 1 4 %  
i n  y i e l d  o c c u r s  by r e d u c i n g  t h e  s i z e  o f  f i r s t  c a p t u r e  to  
m a r k e t  s i z e ,  

3 , 2 , 5  F o r t u n e  Bay 

S i t e  d e s c r i p t i o n  and stock assessnent 

Clam f l a t s  were s u r v e y e d  on t h e  s o u t h  shore 0% F e r t c n e  
Bay and on a  sand s h o a l  located at t h e  e n t r a n c e  sf t h e  Bay, 
a b o v e  t h e  w h a r f  in e a r l y  summer, 1976 (Fig, 342 ,  Bot tom t y p e  
was sandy w i t h  small amounts of silt and clay present  ( T a b l e  
A Acreage of clam f l a t s  o n  the s a n d  shoal was 
a p p r o x i m a t e l y  I l  a c r e s  ( 4 - 4  h a )  and  on t h e  s o u t h  shore, 3 
a c r e s  (1-2 h a ) .  

On t h e  south s h o r e  of F o r t u n e  Bay, s t a c k s  sf clams 
l a r g e r  t h a n  or e q u a l  to 49 rnn were moderately abundan t  a t  9 1  
b u s h e l s  p e r  acre (Table 2 0 )  and  21% af total number, C l a m s  
f r o m  36 to  4 8  mm, t h e  most a b u n d a n t  size classes, contributed 
91 b u s h e l s  p e r  acre ( 4 2 %  o f  total n u m b e r ) .  T h e  n e x t  s i z e  
c la s s ,  30-35 mm, had a n o t h e r  21% o f  to t a l  number ,  

T a b l e  20, S t o c k s  of s o f t - s h e l l  c l a m s  s u r v e y e d  
on t h e  s o u t h  s h o r e  of F o r t u n e  Bay i n  e a r l y  
summer ,  1 9 7 6 ,  Area of bed = 2.60  acres, 

mrn i n c h e s  (0 .4  h a )  

36-41 1 l j 2  39.1 1 Q l e 5  
42-48 1 3 /4  52 ,7  f 3 6 , 9  
49-54 2 3 9 , 2  101.9  
55-60 2 l / 4  25.1  65 ,3  
61-67 2 112 1 9 - 4  5 0 , s  
68-73 2 3 / 4  3-1 8 , l  

274 33 3 , 9  
P 

10,1 
TOTAL (349mm) 9 l 236 

el equals 60 pounds or 2 7  kg of 
c l a m s  i n  t h e  s h e l l ,  

A t  t h e  t i m e  of t h e  survey t h e  shoal popula t ion  was 
made up of a modal  s i z e  c lass  142-48 mm) followed closely by 
t h e  36 -41  nm c lass ,  T h e s e  s u b - m a r k e t  size classes amounted to 
138 b u s h e l s  per a c r e  and 50% o f  t o t a l  abundance  (Table  2 1 ,  
F i g .  351 .  Younger and older s i z e  classes were c o n s i d e r a b l y  
less numerous ;  m a r k e t  s i z e  clams totaled 85 b u s h e l s  per a c r e  
( 18% s f  t o t a l  number)  , 



T a b l p  2 1 .  S t o c k s  of s o f t - s h e l l  c lams surveyed 
i n  F o r t u n e  Day ( s h o a l  a r e a ) ,  e a r l y  summer, 1976 ,  
Area of bed = 1 0 . 7 5  a c r e s ,  

mm i n c h e s  ( 0  -4,  h a )  

TOTAL j349mm) 

*one b u s h e l  e q u a l s  Q O  pounds  or  2 7  kg of 
c l a m s  i n  t h e  s h e l l .  

Accord ing  to  t h e  van B e r t a l a n f f y  e q u a t i o n  F o r t u n e  Bay 
c l ams  have  a modera te  growth p a t t e r n ,  r e a c h i n g  marke t  s i z e  
a f t e r  5 growing s e a s o n s  I F i g ,  2 5 )  . Growth examined g  th 
i n c r e m e n t s  makes m a r g i n a l  g a i n s  beyond marke t  s i z e ,  

Cond it  i o n  index  

Meat q u a l i t y  e x p e r i e n c e d  a  p r o g r e s s i v e  d e c r e a s e  
t h r o u g h  t h e  s a m p l i n g  s e a s o n  ( F i g .  361, from v e r y  w e l l  meated 
c l a m s  i n  May, 900  rng d r y  w e i g h t  f o r  50  mrn c lam to  t h i n  o n e s ,  
600  m g  d r y  w e i g h t  a f t e r  O c t o b e r ,  a 33% r e d u c t i o n  i n  meat  
w e i g h t ,  These  are t h e  most i m p o r t a n t  f l u c t u a t i o n s  i n  meat  
c o n d i t i o n  o b s e r v e d  t k r o u g h  t h e  2-year  s t u d y  i n  P r i n c e  Edward 
Island. C o n d i t i o n  peaked n e a r  the end of J u n e  and i n  e a r l y  
Sep tember ,  A s  g r a v i d  c lams  r e l e a s e d  game tes  a l l  t h rough  J u l y  
t h e y  g r a d u a l l y  became t h i n n e r  a t  a  t i n e  when marke t  demand is 
heavy ,  T h i s  is p a r t i a l l y  o f f s e t  by the f a c t  t h a t  F o r t u n e  Bay 
c l a m s  c o n d i t i o n  index  is u n u s u a l l y  h i g h  to  s t a r t  w i t h ,  The 
f i r s t  t r o u g h  ( F i g ,  36) i n  e a r l y  J u n e  migh t  n o t  c o i n c i d e  w i t h  
spawning  c o n s i d e r i n g  e n v i r o n m e n t a l  v a r i a b l e s  a t  t h i s  p o i n t ,  

Y i e l d  p e r  r e c r u i t  

I n  F o r t u n e  Bay, b e s t  y i e l d s  o f  c l ams  a r e  p r e d i c t e d  f o r  
y e a r  c l a s s e s  j u s t  above  m a r k e t  s i z e ,  5-7 y e a r s  o l d  a t  h a r v e s t -  
i n g  i n t e n s i t i e s  of 0.5-0,6 ( F i g ,  371 ,  T h e r e f o r e  t h e  e x p l o i t a -  
t i o n  of m a r k e t  s i z e  c l a s s e s ,  t h e  c u r r e n t  s t r a t e g y  is t h e  
o p t i m a l  c o n d i t i o n  f o r  t h i s  f i s h e r y ,  S i n c e  p r e r e c r u i t s  to the 
f i s h e r y  a c c o u n t e d  f o r  5 0 %  af t h e  t o t a l  p o p u l a t i o n ,  h a r v e s t i n g  
c o u l d  p r o v i d e  maximum y i e l d s  f o r  a f e w  y e a r s  to  come, 



3 , 2 , 6  Eglington Cove 

Site description and s t o c k  assessment 

The sand shoal in E g l i n g t o n  Cove was surveyed for 
stocks sf soft-shell clams in Augas t ,  1976 ,  C l a m  flats occupy 
18 acres ( 7 , 2  ha) of t h e  shoal (Fig, 381,  

The survey revealed a low level of market size stocks 
(51 bushels per acre and 12% of to ta l  population, Table 22, 
Fig. 391,  Clams just below market size were slightly more 
numerous at 5 0  bushels per acre and 26% sf to ta l  nmber, The 
I-inch ( 2 3 - 2 9  nm) size class constitute a mode suggesting an 
important set, a few years previous to the survey, 

Table 22, Stocks of soft-shell clams from 
Eglington Cove collected in August, 1996, 
Area of bed = 18,37 acres, 

Size class 
nun inches f 0 - 4  ha) 

36-41 1 112 
42-48 1 J/4 
49-54 2  
55-60 2 l / 4  
61-67 2 i / 2  
68-73 23/4 

2.74 >,3 
TOTAL ( 2  49mm) 

el equals 60 pounds or 27 kg of 
clams in t h e  shell, 

The growth rate of clams in the area was moderare and 
market size of 49 rnm is reached at an age of approximately 5 
years (Fig. 2 5 ) .  As was the case in Fortune Bay, gains in 
growth are very marginal beyond market size, 

3 , 2 . 4  Howe Bay - Little R i v e r  

Site description and stock assessment 

A sand bar divides this area into an outer beach, Howe 
Bay and an inner section of sand flats, eelgrass beds and 
meandering streams, Little River (Fig, 4 0 ) -  The outer beach 
in Rowe Bay has an important clam flat of approximately 10 
acres ( 4 , 0  ha) "e the right of t h e  channel coming out from 
Little R i v e r ,  The inner section, Little River, surveyed in 



1 9 7 6 ,  has p a t c h e s  s f  clam f l a t s  c o v e r i n g  an a r e a  s l i g h t l y  less 
t h a n  12 a c r e s  ( 4 , 8  ha) , A s e d i m e n t  g r a i n  s i z e  d e t e r m i n a t i o n  
made from a  L i t t l e  R i v e r  sample  on t h e  i n s i d e  of the sand  bar 
2nd i c a t e d  t h a t  s u b s t r a t e  was p r e d o m i n a n t l y  sand  w i t h  l i t t l e  
g r a v e l ,  s i f t  and c l a y  p r e s e n t  (Table A,lj, 

When surveyed i n  1977, m a r k e t  size clams were q u i t e  
a b u n d a n t  i n  Hswe Ray ( 5 3 7  b u s h e l s  per a e r e  and 1 4 %  of t o t a l :  
number) ( T a b l e  2 3 ,  F i g ,  4 1 a j ,  The s i z e  c l a s s  j u s t  below 
m a r k e t  s i z e  ($2 t o  4 8  mm) was just as numerous ( 130  b u s h e l s  
p e r  a e r e )  l e a d i n g  to potential h i g h  y i e l d s ,  It a p p e a r s  t h a t  
r e c r u i t m e n t  is a  more or less r e g u l a r  p r o c e s s  w i t h  some 
e x c e l l e n t  y e a r s ,  

T a b l e  2 3 ,  S t o c k s  of s o f t - s h e l l  c l ams  from 
Howe Bay s u r v e y e d  i n  1977 ,  
Area of bed = 9 - 6 4  a c r e s ,  

rnm i n c h e s  ( 0 - 4  ha) 

%ne b u s h e l  equals 60 pounds or 2 7  kg of 
c l ams  i n  t h e  shell, 

I n  t i t t l e  River s t o c k s  were n o t  a b u n d a n t  compared to  
w h a t  t h e y  were o u t s i d e  t h e  sand  b a r  w i t h  a s m a l l  p e r c e n t a g e  
r e p r e s e n t i n g  e a c h  s i z e  c l a s s ,  Clams l a r g e r  t h a n  or e q u a l  to 
4 9  mm were l o w  i n  abundance  ( 3 6  b u s h e l s  p e r  a c r e  and 6 %  
t o t a l  number) ( T a b l e  2 4 ,  F i g ,  41b), P r e r e c r u i t s  t o  t h e  
f i s h e r y  were s l i g h t l y  more numerous at 60  b u s h e l s  p e r  aere and 
1 9 %  of t o t a l  number, The p o p u l a t i o n  was composed main ly  s f  
s m a l l  s i z e  individlrals with a high p r o p o r t i o n  of newly set  
clams, However, the y o u n g e s t  s i z e  c l a s s e s  a r e  n o t  a d e q u a t e l y  
r e p r e s e n t e d  by t h e  s ampl ing  t e c h n i q u e s  u s e d ,  Env i ronmen ta l  
cond i t i o n s  i n  L i t t l e  R i v e r  do n o t  seem to f a  
deve lopmen t  o f  a b u n d a n t  stocks of  sof t - s h e l l  
c o m p a r i s o n  w i t h  H o w e  Bay, 



T a b l e  2 4 ,  S t o c k s  of s o f t - s h e l l  c l a m s  from 
L i t t l e  R i v e r  ( H s w e  Bay) s u r v e y e d  in 5976, 
Area  of bed = 1l,7l acres. 

m i n c h e s  (@,4 h a )  - 

TOTAL 

* o n e  b u s h e l  e q u a l s  66 pounds  or 2 7  kg of 
c l a m s  i n  t h e  s h e l l .  

3 .2 .8  S p r y  Cove 

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

Twenty a c r e s  (8-0 h a ]  of s a n d  f l a t s  were i d e n t i f i e d  as  
s o f t - s h e l l  c l am-p roduc ing  a r e a s  in a s u r v e y  in J u l y  1976 ,  
Clam s t o c k s  are d i s t r i b u t e d  u n e v e n l y  o v e r  s and  f l a t s  shaped  by 
numerous  meandering c h a n n e l s  ( F i g .  4 2  ) . Sed imen t  g r a i n  s i z e  
a n a l y s i s  i n d i c a t e d  that the s u b s t r a t e  w a s  mainly san 
v e r y  l i t t l e  g r a v e l ,  s i l t  or c l a y  p r e s e n t  ( T a b l e  A , l )  

A t  t h e  t i m e  of t h e  s u r v e y  this s o f t - s h e l l  clam 
p o p u l a t i o n  was composed mainly of very small size individuals, 
less t h a n  16 mm l o n g  (F ig ,  43a), Stocks o v e r  4 9  mm made up 
o n l y  6 %  of the t o t a l  populat ion w i t h  less t h a n  20 b u s h e l s  p e r  
a c r e  ( T a b l e  251, T w e n t y - t h r e e  p e r c e n t  of total number 
r e p r e s e n t e d  s t o c k s  be tween  36 and 4 8  mm b u t  there was s n f y  2 8  
b u s h e l s  p e r  a c r e  p r e s e n t .  R e c r u i t m e n t  appears to  have been  
heavy  p r i o r  to t h e  s u r v e y  as t h e  abundan t  small size 
t e s t i f y .  



Table  25 ,  S t o c k s  of s o f t - s h e l l  c l a m s  f rom 
S p r y  Cove s u r v e y e d  i n  July, 1 9 7 6 ,  A r e a  of 
bed = 20,40 acres,  

amrn inches ( 0 - 4  ha )  

36-41 1 1 1 2  
42-48 3. 314 
49-54 2 
55-60 2 114 
61-67 2 112 
68-73 2 3/4 
274 3 3  

TOTAL (149mm) 

"one bushel e q u a l s  60 pounds o r  2 7  kg of 
clams i n  t h e  s h e l l .  

G r o w t h  is average, claas r e q u i r i n g  5 g r o w i n g  s e a s o n s  
t o  r e a c h  market s i z e  ( F i g ,  2 5 1 ,  

3 . 2 - 9  B o u g h t o n  Bay 

S i t e  d e s c r i p t i o n  and stock a s s e s s m e n t  

A s e c t i o n  s f  t h e  north s h o r e  o f  Boughton  Bay from 
B l a c k e t t a s  C r e e k  to  n e a r  MaeFarlaae Cove was surveyed for 
s t o c k s  of s o f t - s h e l l  clams i n  August, 8977 (Fig, $ 2 ) .  The 
b e a c h  is r o c k y  i n  many places, and  soft-shell clams occurred 
i n  p a t c h e s  no more t h a n  5 m wide a l o n g  t h e  shore, T o t a l  area 
s f  t h e  elam flat is a p p r o x i m a t e l y  3 , s  acres j 1 . 4  h a )  , 

Clams s t o c k s  in t h e  area were of moderate d e n s i t y ,  
Clams 49 mm and larger made up about 1 2  per c e n t  of t h e  
p o p u l a t i o n  a t  a density of 78 b u s h e l s  per a c r e  { T a b l e  25, F i g .  
43b1 ,  O f  t h e  r e m a i n i n g  clams, t h o s e  from 3 6  to 48 mm 
a c c o u n t e d  far 17 per c e n t  of t h e  p o p u l a t i o n  a n d  a s t o c k  
d e n s i t y  of 6 2  b u s h e l s  p e r  acre, C l a m s  smaller than 3 6  rnrn 
( r o u g h l y  9 t o  3 years old) were t h e  main s i z e  grouping w i t h  a 
mode made up s f  t h e  l a t e s t  se t ,  T h e s e  may n o t  be a d e q u a t e l y  
r e p r e s e n t e d  by t h e  sarnpl i n g  t e c h n i q u e s  u s e d ,  



T a h l c  2 6 ,  S t o c k s  of soft-shell clams sur- 
veyed in B o u g h t a n  Bay, August, 1977 ,  
Area o f  bed = 3,48 acres, 

mi inches (0.4 ha) 

%one bushel equals 60 pounds or 27 kg sf 
clams in the shell. 

&Iarke table size of clams in the area j 49 mm) was 
reached at about 5 years sf age (Table A2,11. Growth is 
fairly marginal beyond market size, 

3 . 2 , 1 0  Launching Pond 

Site description and stock assessment 

Launching Pond is a small embayment located between 
Boughton and Cardigan Bays, It is almost completely closed 
off except for a small navigation channel f Fig, 44) , C l a m  
flats in the Pond cover about 8 acres (3.2 ha), 

Clams larger than or equal to 49 mm were abundant s n  
this flat, the stock amounting to 110 bushels per acre and 21% 
of total number (Table 27, Fig. 45a1, T h i s  population had a 
bimodal distribution; one mode compsed  of 15% of t o t a l  
individuals, prerecruits to the fishery f 42 bushels per acre) 
and another mode made up cf newly set clams, 



Table 27, Stocks of soft-shell clams from 
L,aunchinq Pond surveyed in June, 19'77, 
Area of bed = 8 , 2 6  acres, 

mrn inches (Om$. h a ]  

"one b u s h e l  equals 60 pounds or 27 kg of 
clans in the shell, 

Marketable size of $9 m% was achieved hy clams from 
the Pond in approximately five years (Fig, 253. Growth was 
still important beyond market size with an asymptotic length 
defined as 88 rnm in this ease, 

3,2,11 Boughton Island 

Site description and stock assessment 

A strip of beach on the northwest side of Bsugbtsn 
Island, f a c i n g  Launching Bay, was surveyed for stocks of 
sof t-shell clams in July 1977 ( P i g ,  44 1 ,  The sand shoal, 
w h i c h  connects B o u g h t o n  Island to the mainland at low tide was 
a l s o  examined but was not f o u n d  to have clams, It is swept by 
s-rong currents and gets exposed for  o n l y  a sho r t  time at low 
tide, The clam flat on B o u g h t a n  Island covers three acres 
(1,2 ha). 

Abundance of clams in the area was high, C l a m s  49 mm 
and larger were present with an abundance of 115 bushels per 
acre, accounting for 24% of t h e  t o t a l  population (Table 28,  
Fig, 45b), However, prerecruits to the fishery were almost 
nonexistent, about 7 bushels per acre, Clams smaller than 23 
mrn (l i n c h )  made up about 6 5 %  of the p p u i a t i o n ;  even though  
they are under-represented , 



T a b l e  2 8 ,  S t o c k s  of s o f t - s h e l l  clams from 
Roughton I s l a n d ,  July, 1977. A r e a  s f  
bed = 3.00 acres, 

rnm i n c h e s  4O,4 ha1  

36-44. 
42-48 
49-54 
55-60 
61-67 
68-73 

374 
TOTAL 

*one  b u s h e l  e q u a l s  68  pounds  or 27 kg of 
e l a m s  i n  t h e  s h e l l .  

N a r k e t  s i z e  o f  clams i n  t h e  area was r e a c h e d  a t  a b o u t  
5  y e a r s  o f  a g e  ( F i g .  2 5 ) .  The ra te  o f  g r o w t h  i s  s t i l l  
i m p o r t a n t  f o r  q u i t e  a w h i l e  a f t e r  t h a t .  

3 ,2 .12  C a r d i g a n  River 

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

The s o u t h  s h o r e  o f  C a r d i g a n  R i v e r ,  from t h e  v i l l a g e  
downs t ream to  M o r r i s o n  Beach,  and s e v e r a l  f l a t s  a n  t h e  n o r t h  
s h o r e  o f  C a r d i g a n  R i v e r  a s  Ear as Mai t l and  P o i n t  were surveyed 
f o r  s t o c k s  o f  s o f t - s h e l l  clams i n  the summer of 1976 [ P i g .  
461 ,  On t h e  s o u t h  shore ( 1 7  acres, 6 , 8  h a )  t h e  b e a c h  
s u b s t r a t e  is  h a r d  i n  some p l a c e s  w i t h  r o c k s ,  p e b b l e s  and 
c o a r s e  g r a v e l  p r e s e n t ,  S o f t - s h e 1  l clams occurred i n  p a t c h e s  
where  t h e  s u b s t r a t e  was s o f t  enough to  p e r m i t  setting, G r a i n  
s i z e  a n a l y s i s  o f  t h e  f l a t  s e d i m e n t s  i n d i c a t e d  t h a t  it w a s  
composed o f  s i l t y  s a n d  (Table A , I ) ,  N o r t h  shore f l a t s  occupy  
20 acres ( 8 , 0  ha) , 

On t h e  s o u t h  s h o r e  f l a t s ,  m a r k e t  s i z e  s t o c k s  were l o w ,  
a v e r a g i n g  35  b u s h e l s  p e r  acre and 4 %  o f  %he p o p u l a t i o n  (Table 
29, F i g ,  4 7 a ) .  However, t h e  p r e r e c r u i m  to t h e  f i s h e r y  136 to 
48 mm s i z e  classes) were a b u n d a n t  a t  4.19 b u s h e l s  per acre, 
The s m a l l  s i z e  classes ( <  36 mm) made up 7 2 %  o f  total. number 
w i t h  2 modes (30-35  man and 0-16 mm). 



Tabhe 29, Stocks sf soft-shell clams sur- 
veyed on the south shore of Cardigan River 
i n  the summer, 1976 ,  Area of bed = 17.10 acres, 

The distribution o f  stocks was fairly similar on the 
n o r t h  shore w i t h  marke t  s i z e  class accounting for 44 bushels 
per acre and 4% sf the population, (Table 3 0 1 ,  Prereeruits 
were moderately abundant, 36 b u s h e l s  per acre and 53% sf  t h e  
population, These smaller than 36 mrn made up 61% sf t h e  
population, the y o u n g e s t  size class being especially 
important, 

Table 30, Stocks of soft-shell clams sur- 
veyed on the n o r t h  shore af Cardigan River 
i n  the summer of 99'75, Area sf bed = 26,20 
acres, 

2-74 3 3  0,8 15,7 
TOTAL (&49mm) 44 897 

60 pounds  or 27 kg o f  

Growth sf clams is slow in Cardigan River (Table A2,l). 
S i x  growing seasons are required to reach marke t  size and t h e  
growth rate becomes minimal even before t h i s  p i n t  (Lw=S7 
nm) The hard beach s ~ b s t r a t e  does n o t  allow much room to 
grow and stunted clams were a r egu la r  f ea tu re  o f  t h e  samples, 



3 .2 .13  Montague R i v e r  

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

Both  s h o r e s  of Montague R i v e r ,  from Wrudeneaib P o i n t  ta 
Thompssn? Pond on the n o r t h  s h s r e  and from St, Andrews P o i n t  
to  a p i n t  a c r o s s  f rom Thompson's Pond on t h e  s o u t h  s h o r e  were 
examined ts a s s e s s  sof t - s h e l l  elam stacks, S h e l l f i s h  h a r v e s t -  
i n g  is p r o h i b i t e d  on t h e  n o r t h  s h s r e  f l a t s  b e c a u s e  of domestic: 
pollution; o n  t h e  s o u t h  s h o r e  t h e  closure extends to  t h e  mouth 
o f  t h e  r i v e r  ( F i g ,  $61,  The clam f l a t s  s u r v e y e d  c o v e r  
a p p r o x i m a t e l y  20 a c r e s  ( 4 , 6  h a )  on each s h o r e ,  

On t h e  n o r t h  shore, t h e  abundance  s f  clams " i rqer  thaw 
or  e q u a l  to  4 9  mrn was  h i g h  ( 1 3 2  b u s h e l s  per acre and 13% o f  
t o t a l  number) . Abundance cf p r e r e c r u i t s  w a s  also h i g h  (163  
b u s h e l s  p e r  acre and 30% of t o t a l  number) ( T a b l e  3 1 1 ,  

T a b l e  3 1 ,  S ~ o c k s  of s o f t - s h e l l  clams from 
t h e  north shore ( c l o s e d  t o  d i r e c t  h a r v e s t i n g )  
of Montague R i v e r  s u r v e y e d  i n  t h e  summer o f  
1977 .  Area o f  bed = 9 - 9 2  a c r e s ,  

rnm i n c h e s  (0,4 h a )  

36-49 1312 66.1 & 5 5 , 3  
42 -48  b 3 / 4  W 7 , 1  9 6 3 - 0  
49-54 2 64.0 6 3 4 * 7  
55-60 2 l / 4  4 5 , 3  448,9 
61-6- 2 1 2  14-5 3143 , 5 
68-73 2 3/4 5,8 5 7 - 8  
2-74 3 3  1,9  P 8 , 8  

TOTAL 1 2 4 9 m m )  132 13 84 

e l  equals  60 p o u n d s  or 2 7  kg of 
c l a m s  i n  t h e  s h e l l ,  

On t h e  s o u t h  s h o r e ,  m a r k e t - s i z e  clams were d i s t r i b u t e d  
s i m i l a r l y  be tween  t h e  d i f f e r e n t  s i z e  c lasses  b u t  were more 
numerous  ( 1 5 1  b u s h e l s  p e r  a c r e ]  ( T a b l e  3 2 1 ,  The p r e r e c r u i t s  
s i z e  c lass  and t h e  c lass  of newly set clams g a v e  2 modes to 
t h e  d i s t r i b u t i o n  of this p p u l a t i o n  [Fig, 4 7 b ) ,  



Table 3 2 ,  Stocks  sf soft-shell clams from 
the south shore of Mantague River surveyed 
in the summer of 1977, Area of  bed = 1Pe43 
acres, 

mm inches (0,4 &a) 

36-49 11/2 
42-48  1 31% 
49-54 2 6 5 - 6  749,8 
55-60 2 1/14 4 9 , 1  561,2 
61-67 2 112 2 6 , s  303,O 
6 8 - 7 3  2 314 '7*5 $5-4 
>,N a-3 2 -3 %6,3 

TOTAL ( 24 9 mm 1 151 1726  

el equals 50 pounds or 27 kg o f  
clams in the shell, 

It takes 6 y e a r s  to reach market s i z e  in Msntague River 
(Table A 2 , 1 ) ,  These clams have a continuous growth rate until 
quite late in life with La at 97 mm, 

Site deseript ion and stock assessment 

A section of tidal flats on P a n m u r e  Isband, Cardigan 
Bay, was identified as an important clam Ela t ,  The f l a t  
follows the shoreline from Billhook Point through a small cove 
to a wharf at t he  end of the road {Fig, 4 8 1 ,  Area of t h e  f l a t  
was II acres (4-4 ha), Sediment grain size determination 
i n d i c a t e d  that the substrate was predominantly sand ( >  95%) 
with little gravel, s i l t  or c l a y  present (~abie A S P ) ,  

Market size clams made up a s m a l l  proportion sf the 
clam population (12%) (Fig, 49a) but were present in mderate 
abundance ( 9 6  bushels per acre) (Table 331, This exploitation 
pattern may be explained by the proximity of a camping site 
and the favors of local residents which make the Billkook 
Point area a popular  clam-digging site, There are appreciable 
amounts sf stacks just below market size (109 bushels p r  
acre), The size-frequency distribution suggests that 
recruitment to these stacks would be regular and stable even 
if the small size classes are underestimated, 



T a b l e  33,  S t o c k s  s f  s o f t - s h e l l  clams s u r -  
veyed o n  t h e  shores af Panmure I s l a n d  i n  
J u l y ,  1936, Area  o f  bed = L6,90 a c r e s ,  

e l  equals  60  pounds  or 2 7  kg s f  
c l a m s  i n  t h e  s h e l l ,  

This clam population r e a c h e s  m a r k e t  s i z e  a t  a b o u t  5 
y e a r s  o f  a g e  ( T a b l e  2 A . 1 1 ,  g rowth  s l o w i n g  down beyond this 
s t a g e .  

3,2.15 S t ,  N a r y P s  Bay 

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

The s o u t h  s h o r e  o f  S t ,  N a r y ' s  Bay was s u r v e y e d  f o r  
s t o c k s  of s o f t - s h e l l  clams i n  t h e  summer of 1976, The s u r v e y  
i n c l u d e d  about 1050 m of s h o r e l i n e  east  s f  Hicken Point and 
500 rn to  t h e  w e s t  s f  Wicken P o i n t ,  N e a r l y  1 2  a c r e s  (4 ,8  ha)  
o f  beach were covered by clam f a t a t s  ( F i g ,  4 8 ) ,  S e d i m e n o g r a i n  
s i z e  a n a l y s i s  i n d i c a t e d  t h a t  t h e  bottom s u b s t r a t e  was 
p r e d o m i n a n t l y  sand w i t h  a s m a l l  m o u n t  of g r a v e l  present 
( T a b l e  A . 1 ) .  

Clam stocks were composed primarily of clams of 
i n t e r m e d i a t e  sizes w i t h  a mode by 30-35 mm s i z e  c l a s s ,  Clams 
l a r g e r  t h a n  or equal to 48 mm were p r e s e n t  w i t h  an abundance 
o f  74 b u s h e l s  p e r  acre ( 9 %  of t o t a l  number) (Table 3 4 ,  F i g ,  
4 9 b ) ,  Clam d i g g i n g  is as popular h e r e  as  on Panmure I s l a n d ,  
Clams 36 t o  4 8  mm were abundant at 135 bushels per acre 4 3 0 %  
o f  t o t a l  abundance)  , 



T a b l e  3 4 ,  Stocks of soft-shell clams from 
t h e  shores of S a i n t  Mary" Bay su rveyed  i n  
t h e  summer sf 1976 ,  Area of bed = 1 L , 7 i  
a c r e s ,  

S i z e  c l a s s  
mm inches 10 ,4  ha )  

36-41 
42-48  
49-54 
55-60 
5 1-67 
58-73 
2-74 

TOTAL 

el. equals 60 pounds  or 2 3  kg of 
clams in the shell, 

G r o w t h  r a t e  i s  almost i d e n t i c a l  to  t h e  one observed at 
Panmure I s l a n d ;  m a r k e t  size b e i n g  r eached  one y e a r  later 
t h o u g h  ( T a b l e  2A, 1) , 

3 , 2 . b 6  Greek  River 

S i t e  description and stock a s s e s s m e n t  

S h o r e s  o f  t h e  downstream p o r t i o n  of Greek R i v e r  
(Murray  Harbour  n o r t h )  were i n v e s t i g a t e d  for stocks of soft- 
shell clams i n  t h e  summer of 1976 ( F i g  5 0 1 ,  The clam f l a t s  
occupy  a narrow s t r i p  s f  beach  f o l l o w i n g  t h e  e o n t a u  
shore and covering 11 acres (4-4 ha), Substrate 
t h e  f l a t  was p r e d o m i n a n t l y  s and  w i t h  a smal l  arnou 
and  c l a y  i n c l u d e d  (Table  A,1), 

C l a m  stocks i n  t h e  area were moderately abundant, 
Marke t  s i z e  c lams  were p r e s e n t  a t  80  b u s h e l s  per a c r e  and 11% 
of t o t a l  number (Table  35 ,  F i g ,  51a), T h e r e  were a b o u t  as 
many p r e r e e r u i t s  ( the 36 to 48 mrn s i z e  classes) , The m a j o r i t y  
of c l ams  present were i n  the 23 to 35 mrn s i z e  classes ( 2  t o  3 
y e a r  old clams), c o m p r i s i n g  40% s f  the total number, The 
abundance  of s m a l l  size clams s u g g e s t s  that there was a good 
p o t e n t i a l  for h a r v e s t i n g  i n  a few years time, 



T a b l e  35. Stocks of  s o f t - s h e l l  clams s u r -  
veyed i n  Greek  R i v e r ,  summer 1946. Area of 
bed = 1 3 , 0 9  a c r e s ,  

36-41 
42-48 
49-54 
55-60 
6 1-67 
68-73  

b7 4 
TOTAL 

"One b u s h e l  e q u a l s  50 pounds or 2 7  kg o f  
clams i n  t h e  s h e l l ,  

The von B e r t a l a n f f y  g rowth  c u r v e  f i t t e d  to c l ams  f r o m  
t h e  Greek  R i v e r  f l a t s  i n d i c a t e d  t h a t  m a r k e t a b l e  s i z e  of 4 h m  
is r e a c h e d  i n  5 t o  6 y e a r s  ( F i g .  5 2 )  w i t h  m a r g i n a l  growth 
beyond this s i z e .  

3 .2 .17  Murray Harbour  

S i t e  d e s c r i p t i o n  and s t o c k  a s s e s s m e n t  

S h o r e s  i n  the Murray Warhour a r e a  were surveyed i n  the 
summer of 1977,  The survey a r e a  i n c l u d e d  f l a t s  on t h e  lee 
s i d e  of the b a r r i e r  beach  c a l l e d  P o v e r t y  Beach 927 a c r e s ,  
1 0 , 8  h a )  ; from t h e  end of P o v e r t y  Beach to I n d i a n  Point (15  
a c r e s ,  6.0 h a )  ; i n  Murray R i v e r  from Fairchild Point to Log 
Cove (11 a c r e s ,  4 - 4  ha); and on  t h e  n o r t h  shore o f  R e y n o l d ' s  
I s l a n d  ( 3  a c r e s ,  1 . 2  h a )  ( F i g .  501, 

I n  t h e  P o v e r t y  Beaeh a r e a  clam s t a c k s  l a r g e r  t h a n  or 
e q u a l  to 4 9  rnm were a b u n d a n t  ( 99  bushels per acre, Table 3 6 )  
b u t  made up only 19% s f  t h e  t o t a l  nmber ( F i g ,  5 % b ) ,  Clams 
from 36 to  4 8  mrn were c o n s i d e r a b l y  less numerous  a t  29 b u s h e l s  
p e r  a c r e  (12.8 of t o t a l  number) ,  The t w o  youngest s i z e  c l a s s e s  
made up 6 0 %  o f  the t o t a l  p o p u l a t i o n ,  Su rvey  work was 
pe r fo rmed  soon a f t e r  l a r v a e  set, 



Table 36, Stocks of sof t-shell clams from 
Poverty Beaeh in Murray Harbour surveyed 
in the smmer 1977, Area of bed = 27-00 acres. 

mm i n c h e s  ( 6 , 4  ha) 

TOTAL ( 249mm) 

el equals 60 pounds or 27 kg of 
clams in the shell, 

The flat from Poverty Beach to Indian Point had a 
s m a l l  q u a n t i t y  of clam stocks larger than or equal to 49 mm 
(52 bushels per acre and 14% of total number) (Table 37, 
Fig. 5 1 ~ ) .  The 36  to 48 mrn clams were also n o t  abundant (35 
bushels per acre, 1 8 0 f  total number). Similarly to the 
Poverty Beach population the youngest size classes made up the 
bulk with 57% of t o t a l  number. 

Table 37, Stocks of soft-shell clams sur- 
veyed from Poverty Beach to Indian Point in 
Murray Harbour during the summer of 1977, 
Area of bed = 1 4 , 8 1  acres, 

rnrn i n c h e s  ( 0 0 4  ha) 

36-41 1 1/2 ll,8 l75,Q 
42-48 2 3 , 3  345,s 
4+54 22-0 
55-60 18,7 
61-67 2 1/42 8.6 
68-73 2 3J4 1.9 
3-74 33 0 - 6  
TOTAL (249mm) 52 

el equals 50 pounds or 27 kg of 
clams in the shell, 

Stocks from F a i r c h i l d  Point to Log Cove along Murray 
river c o n t a i n e d  mainly clams 29 mn and smaller with poor 



r e p r e s e n t a t i o n  f rom t h e  l a r g e r  s i z e  classes; p r e r e c r u i t s ,  11 
b u s h e l s  p e r  a c r e  and 7 %  o f  t o t a l  n m b e r ,  m a r k e t  s i z e  26 
b u s h e l s  p e r  acre and 8% o f  t o t a l  number ( T a b l e  3 8 ,  F i g ,  5 1 d ) ,  

T a b l e  38,  Stocks of so f t - she l l  clams s 
veyed  f rom F a i r c h i l d  P o i n t  to tog Cove i n  
Murray Harbour  d u r i n g  the summer of 1977 ,  
Area  of bed = L 1 , 4 8  acres, 

- mm i n c h e s  (0,4 ha3 

36-41 1. 1/2 4,7 5 3 * 6  
42-48 1 3/4 6 * 3  7 2 - 7  
49-54 2 8.9 1 0 P e S  
55-60 2 l / 4  8 , 3  9 5 , 4  
61-67 2 1/2 4.7 54.4 
58-73 2 314 2 , 5  28,6 

374  23 1.53 22.3 
TOTAL 1 3 4 9 m m  f 26 302 

*One b u s h e l  e q u a l s  60 pounds  or 27  kg o f  
c l a m s  i n  t h e  s h e l l ,  

T i d a l  f l a t s  o n  Reynold"  I s l a n d  had p o r  r e p r e s e n t -  
a t i o n  o f  c l a m s  l a r g e r  t h a n  or e q u a l  to 4 9  mm. T h e s e  a c c o u n t e d  
for o n l y  39 b u s h e l s  per acre and 9 %  o f  t o t a l  n m b e r  ( T a b l e  3 9 ,  
F i g .  5 1 e ) .  C l a m s  from 37 to 4 8  mm were p r e s e n t  a t  a d e n s i t y  
o f  3 3  bushels p e r  a c r e  and 1 8 %  of t o t a l  n m b e r ,  The m a j o r i t y  
o f  t h e  c lam p o p u l a t i o n  j > 4 0 % ]  was r e p r e s e n w e d  by t h e  newly 
se t  a s  t h e  s u r v e y  o c c u r r e d  soon  a f t e r  l a rva l  s e t t l e m e n t ,  

Tabbe  39, S t o c k s  of sof t -she21 clams f 
R e y n o l d ' s  I s l a n d ,  Murray Ha rbou r  survey 
i n  t h e  summer of 1977,  Area sf bed = 2.95 

mn i n c h e s  ( 0  - 4  h a )  

36-41 1 1 1 2  1 B e 8  S f J  
42-48 1 3/4 5 4 , 9  48,8 
49-54 2  1 1 - 3  31-2 
55-50 2 3-14 10,O 
61-67 2  112  9 , 9  27.1. 
68-73 2 3/4 2 * 6  7,4. 
3 7 4  %-3 4 .9 13  "4 

TOTAL (349mm) 39 PO 6 

60 pounds or 27 kg sf 



I n  g e n e r a l ,  Murray Harbour  clam s t o c k s  had a b u n d a n t  to 
poor q u a n t i t i e s  of marke t  s i z e  c l ams ,  l o w  amounts  o f  pre- 
r e c r u i t s  and a  h i g h  number of j u v e n i l e s  ( a n d  t h i s  d e s p i t e  t h e  
i n a d e q u a c y  o f  t h e  s a m p l i n g  to r e p r e s e n t :  them f u l l y ) ,  

Growth r a t e s  of clams i n  t h e  Murray Harbour  a r e a  were 
r e l a t i v e l y  l o w  with clams r e a c h i n g  market  s i z e  a t  a p p r o x i -  ,%@ 
mate ly  6 y e a r s  ( F i g ,  521, 

3 . 2 , 1 8  F l a t  R i v e r  - G a s c o i g n e  Cove 

S i t e  d e s c r i p t i o n  and s ~ o c k  a s s e s s m e n t  

A 300 m s e c t i o n  of t h e  n o r t h  shore s f  F l a t  R i v e r  and 
t h e  s h o a l  a d j a c e n t  to t h e  sand bar  a t  the r i v e r  mouth were 
s u r v e y e d  f o r  s t o c k s  of s o f t - s h e l l  clams i n  t h e  summer of 9977 
( F i g ,  531,  The s h o r e s  of  G a s c o i g n e  Cove were a l s o  i n v e s t i -  
g a t e d  a t  t h i s  t i m e ,  C l a m  f l a t s  i n  t h e  l a t t e r  a r e a  e x t e n d  
a l o n g  t h e  s h o r e  i n  a  band and c o m p r i s e  n e a r l y  n i n e  acres ( 3 , 6  
h a )  . 

On F l a t  R i v e r ,  m a r k e t  s i z e  s t o c k s  were v e r y  a b u n d a n t ,  
1 4 4  b u s h e l s  per a c r e  and 1 7 %  of t h e  p o p u l a t i o n  (Table 4 0 ,  F i g ,  
54a ) ,  P r e r e c r u i t s  ( 4 2 - 4 8  mm) g a v e  a mode to t h e  d i s t r i b u t i o n  
( 7 8  b u s h e l s ,  I S %  of t o t a l  number ) ,  H a l f  of  t h e  p o p u l a t i o n  was 
s m a l l e r  t h a n  36 mm, P l a t  R i v e r  o f f e r e d  e x c e l l e  e s t i n g  
p o s s i b i l i t i e s ,  L i g h t  d i g g i n g  a c t i v i t y  t a k e s  pf t h e  
a r e a .  

Tab le  4 0 ,  S t o c k s  of s o f t - s h e 2 1  c l a n s  frola 
F l a t  R i v e r  c o l l e c t e d  i n  t h e  summer o f  1977. 
Area of bed = 1 1 . 7 1  acres. 

274 23 

TOTAL ( 2 4 9 m )  

"One b u s h e l  e q u a l s  60 pounds  or 27 kg of 
c l a m s  i n  t h e  s h e l l ,  

Growth r a t e  f o r  these clams was slow so t h a t  m a r k e t  
s i z e  was n o t  r e a c h e d  until a n  age of 8 years  (Tab le  A 2 , P )  when 
g r o w t h  increments had become marg ina l ,  



I n  G a s c o i g n e  Cove,  m a r k e t  s i z e  clams were p r e s e n t  i n  
Large q u a n t i t i e s ,  1 2 1  b u s h e l s  per a c r e  ( T a b l e  41) and 2 3 %  o f  
t h e  p o p u l a t i o n .  A moda l  d i s t r i b u t i o n  by t h e  p r e r e c r u i  ts 
o c c u r r e d  l i k e  i n  F l a t  R i v e r  ( F i g ,  5 4 b ) ,  I t  appears t h a t  
r e c r u i t m e n t  w a s  n e g l i g i b l e  f o r  a few c o n s e c u t i v e  years b e f o r e  
becsrn i ng  i m p o r t a n t  a y e a r  p r e v i o u s ,  

T a b l e  41 ,  Stocks s f  s o f t - s h e l l  c l a n s  in 
G a s c o i g n e  Cove c o l l e c t e d  i n  t h e  summer o f  
1977 .  Area  o f  bed = 8 , 9 5  acres, 

mrn i n c h e s  

36-41 l 1 / 2  30.8 275 ,4  
42-48 1 3/4 6 7 - 3  6 0 2 , 5  
49-54 2 63 .4  567.3 
55-60 2114 42 .5  380,O 
61-67 2 112 l 4 , 2  l 2 7 , l  
68-73 2 3/4 1 - 2  l1,I 

274 2-3 
TOTAL ( 349mm) 1 2 1  1086 

*One b u s h e l  e q u a l s  60 pounds  or 27  kg o f  
clams i n  t h e  s h e l l .  

3 , 2 . 1 9  P i n e t t e  Ha rbou r  

S i t e  d e s c r i p t i o n  and s t a c k  a s s e s s m e n t  

T i d a l  f l a t s  i n  t h e  P i n e t t e  Ha rbou r  a r e a  were i n v e s t i -  
g a t e d  i n  J u n e ,  1978 (Fig, 5 5 ) ,  Clams o c c u r r e d  i n  p a t c h e s  as 
t h e  s u b s t r a t e  w a s  s a n d s t o n e  l e d g e  or s a n d s t o n e  c o v e r e d  by less 
t h a n  10 crn o f  s a n d  or s i l t y  s a n d ,  Small  ( s t u n t e d )  clams were 
a b u n d a n t  b u t  t h e i r  g rowth  was l i m i t e d  by t h e  s h a l l o w  s o f t  
s e d i m e n t .  Where t h e  l a y e r  of s i l t - s a n d  was more t h a n  s u p e r -  
f i c i a l ,  c l a m s  were p l e n t i f u l  i n  a 10 m r ibbon  along the 
s h o r e ,  

A c l a m  f l a t  a little aver an acre in size be tween  
S t e w a r t  Cove and t h e  T r a n s  Canada Highway causeway  on  t h e  
s o u t h  s h a r e  had m o d e r a t e  d e n s i t y  of m a r k e t  size clams ( 4 9  
b u s h e l s  per a c r e )  ( T a b l e  4 2 )  with a co inparab le  amount of 
p r e r e c r u i t s .  Ups t ream from t h e  causeway ,  clam flats were of 
mino r  i m p o r t a n c e ,  A s e c t i o n  of  s h o r e l i n e  a l o n g  t h e  T r a n s  
Canada Highway bad h i g h  c o n c e n t r a t i o n s  s f  small c l a m s  b u t  few 
o f  m a r k e t  s i z e ,  Marke t  s i z e  clams were n o t  a b u n d a n t  on t h e  4  
a c r e s  (1.6 h a )  s f  f l a t s  on t h e  n o r t h  s h o r e  from t h e  causeway  
t o  McCauley ' s  W a r f  ( 7 3  b u s h e l s  p e r  acre) ( T a b l e  431,  C l a m  
s t o c k s  a r o u n d  H o l m  Cove on t h e  n o r t h  s h o r e  o f  Pinette Harbour 
were o f  m i n o r  importance, 



T a b l e  42,  S t o c k s  s f  s o f t - s h e l l  clams s u r -  
veyed from t h e  T r a n s  Canada Highway t o  
S t e w a r t  Cove i n  P i n e t t e  H a r b o u r ,  J u n e  1978 ,  
A r e a  o f  bed = 1 .24  a c r e s ,  

mm i n c h e s  4$ 

36-41 1 112 3 5 , 2  4307 
42-48 1 314 44.5 55.2  
49-54 2  21 .2  26,3 
55-50 2 1/4 12.2 1 5 , l  
61-67 2 l / 2  10.4 1 2 , 9  
68-73 2 3 1 4  1 , 2  22 .9  

3-74 33 
TOTAL ( >49mm) 4 , 7  5 * 8  

% o n e  b u s h e l  e q u a l s  60 pounds  sr 27 kg sf 
c l a m s  i n  t h e  s h e l l ,  

T a b l e  4 3 ,  Stocks of soft-shell clams s u r -  
veyed from t h e  T r a n s  Canada Highway c a u s e -  
way to  McCaUley's  Whar f ,  P i n e t t e  H a r b o u r ,  
J u n e  1978. Area o f  bed = 3 - 5 5  acres, 

S i z e  e l a s s  b u s k e l s * / a c r e  b u s h e l s i a r e a  
mm i n c h e s  (0.4 h a )  

TOTAL (249m) 73 268 

"One b u s h e l  e q u a l s  60 pounds  or 27 kg of 
clams i n  the s h e l l ,  

The  p o p u l a t i o n  f o r  t h e  a r e a  as a whole  c o n s i s t e d  
m a i n l y  o f  claas s m a l l e r  t h a n  m a r k e t  s i z e  ( F i g ,  56)  w i t h  an  
e s t i m a t e d  l a r g e  p r o p o r t i o n  s m a l l e r  t h a n  2 3  mm ( I  i n c h ) ,  T h i s  
d o e s  n o t  n e c e s s a r i l y  r e f l e c t  heavy  s e t t i n g s ;  s t u n t i n e s s  c a u s e s  
c l a m s  to  a c e m u l a t e  i n  t h e  smaller s i z e  classes, S t u n t e d  clams 
are a s e r i o u s  d rawback  to a f i s h e r y  i n  P i n e t t e  H a r b o u r ,  

Marke t  s i z e  i n  t h e  P i n e t t e  Warbour a r e a  is r e a c h e d  a t  
a n  a g e  o f  a b o u t  7 y e a r s  ( T a b l e  A 2 , l )  f o r  clams t h a t  have s e t  
i n  p a t c h e s  o f  s o f t  s e d i m e n t s ,  U n f o r t u n a t e l y ,  t h e  m a j o r i t y  of 



clam s t o c k s  i n  P i n e t t e  Ha rbou r  may n e v e r  grow ea t h a t  size; 
d e v e l o p i n g  a  t h i c k ,  s t u n t e d  s h e l l  i n s t e a d ,  

3 .2 .20  Clyde  R i v e r  

S i t e  d e s c r i p t i o n  and stock a s s e s s m e n t  

The s o u t h w e s t  s h o r e  of C lyde  River f rom whe re  it j o i n s  
t h e  West R i v e r  to a p i n t  a p p r o x i m a t e l y  2_,6 km u p s t r e a m ,  w a s  
i n v e s t i g a t e d  for s t o c k s  of s o f t - s h e l l  clams i n  late 1976 ( F i g ,  
5 7 ) ,  The beach  s u b s t r a t e  w a s  h a r d  c l a y  over most sf t h i s  clam 
f l a t  of less t h a n  3 acres  ( l , 2  h a ) ,  

"en-- Stocks o f  clams i n  t h e  area o c c u r r e d  i n  good con- 
t r a t i o n s  b u t  t h e  d i s t r i b u t i o n  was p a t c h y ,  Abundance of  c l a m s  
g r e a t e r  t h a n  or e q u a l  to  43 mm was h i g h ,  177 b u s h e l s  p r  acre 
and 46% o f  t h e  t o t a l  p o p u l a t i o n  ( T a b l e  4 4 ,  F i g ,  581 ,  The 
d i s t r i b u t i o n  had one  i m p o r t a n t  mode c e n t e r e d  around t h e  min i -  
mum m a r k e t  s i z e  ( 4 9  mm), Numbers of p r e r e c r u i t s  was m o d e r a t e  
and y o u n g e r  s i z e - c l a s s e s  were n o t  e s t i m a t e d  ta be important ,  
Because  of a h a r d  c l a y  s u b s t r a t e ,  s t u n t i n e s s  i n  clams is 
o c c u r r i n g  b u t  is not as d e t r i m e n t a l  as i n  P i n e t t e  Harbour,  

T a b l e  44, Stocks of  s o f t - s h e l l  clams s u r -  
veyed  i n  C l y d e  R i v e r  i n  1 9 7 6 .  Area  s f  
bed = 2 , 7 9  a c r e s .  

m i n c h e s  ( 0 . 4  ha) 

36-41 1 l/"2 21,2 59.0 
42-48 1 31.1 51.9 144.7 
49-54 2 65,9  183 8 
55-60 2 l / 4  65.0  181.3 
61-67 2 1 1 2  44.6 96.4 
68-73 2 314 8.7 24,3 

%74 33 3 . 1  8,7 
TOTAL (349mm) 2-77 

60 pounds or 2 7  kg af  

3 . 3  Summary 

Many c l am-p roduc ing  areas had h i g h  c 
( > 108 b u s h e I l s / a c r e )  of marke t - - - s ize  s t o c k s ,  These  tidal f i a t s  
a r e  l i s t e d  i n  o r d e r  of decreasing abundance  i n  T a b l e  45,  



T a h l e  4 5 .  Clan -p roduc  i ng  a r e a s  where  m a r k e t  s i z e  s t o c k s  
a re  g r e a t e r  t h a n  100 b u s h e l s  p e r  acre L i s t e d  i n  o r d e r  of 
d e c r e a s i n g  a b u n d a n c e ,  

S o u r i s  R i v e r ,  s h o a l  269 2 , 1 5 0  
F o x l e y  R i v e r ,  Hardy P o i n t  238 595 
C l y d e  R i v e r  17 7 553 5 
S o u r i s  R i v e r ,  e a s t  s h o r e  16 8 l , 8 4 7  
Montague R i v e r ,  s o u t h  s h o r e  1 5 1  1 , 7 2 6  
S o u r i s  R i v e r ,  w e s t  s h o r e  1 4  3 1 , 2 1 6  
Hi11 R i v e r ,  w e s t  s h o r e  14 5 9 13 
F l a t  R i v e r  l 4  4 1 ,683  
Mowe Bay 237 1 ,319  
F o x l e y  R i v e r ,  eas t  s h o r e  l 3  5 1 ,287  
Malpeque Bay 133 1 ,658  
Nontague  R i v e r ,  n o r t h  s h o r e  l 3 2  1 ,304  
L i t t l e  Ha rbou r  1 3 1  690 
G a s c o i g n e  Cove 121. 1 ,086 
Boughton  I s l a n d  115 349 
M i l l  R i v e r ,  east  s h o r e  111 532 
Launch ing  Pond 11 0 93.1 
F o x l e y  R i v e r ,  w e s t  s h o r e  10 P 839 
M i l l  R i v e r ,  w e s t  s h o r e  10 0 677 

TOTAL 21,267 

Most s i tes i n v e s t i g a t e d  i n  C a s e m p e q u e  Bay had 
m o d e r a t e  s t o c k s  o f  m a r k e t  s i z e  clams (Mi91  and F o x l e y  R i v e r s  
e x c e p t e d ) .  C a r d i g a n  Bay (Panmure  I s l a n d  and S t ,  M a r y ' s  B a y ) ,  
Murray  and P i n e t t e  H a r b o u r s  a l so  c o n t a i n  be tween  50  and 100 
b u s h e l s  per a c r e  ( 1 5 , 6 8 5  b u s h e l s  were e s t i m a t e d  to b e  present 
a t  t h o s e  s i t e s ) ,  Some o t h e r  l o c a t i o n s  had c o n s i d e r a b l y  less 
m a r k e t  s i z e  s t o c k s  (Lennox I s l a n d ,  B r a e  R i v e r ,  Woffe I n l e t ) ;  
l o w  abundance  o f  t h e s e  s i z e  classes was u s u a l l y  a s s o c i a t e d  
w i t h  s t u n t e d n e s s  ( 9 , 0 5 0  b u s h e l s  were e s t i m a t e d  f rom t h e  less 
p r o d u c t i v e  l o c a t i o n s )  , The o v e r a l l  b iomass  f o r  t h e  areas 
i n v e n t o r i e d  was a s s e s s e d  a t  41,002 b u s h e l s  or l , i lL8 MT of  
m a r k e t  s i z e  s t o c k s ,  

Some a r e a s  with or w i t h o u t  f a i r  q u a n t i t i e s  o f  m a r k e t  
s i z e  s t o c k s  had i m p o r t a n t  s t o c k s  o f  p r e r e c r u i t s  ( 3 6  to  4 8  mm) 
e x t e n d i n g  t h e  h a r v e s t i n g  or a l l o w i n g  new g r o u n d s  t o  be  dug.  
The s h o r e s  o f  S o u r i s  R i v e r ,  F o r t u n e  Bay or S p r y  Cove popula -  
t i o n s  a r e  i n  t h i s  c a t e g o r y ,  By c o m p a r i s o n ,  o t h e r  s i t es  s u c h  
a s  Cascumpeque or Malpeque Bay l a c k e d  p r e r e c r u i t  s t o c k s  and 
h a r v e s t i n g  c o u l d  s e r i o u s l y  d e c l i n e  f o r  a w h i l e ,  (One s h o u l d  
n o t e  t h a t  a  b u s h e l  o f  p r e r e c r u i t s  to  t h e  f i s h e r y  w i l l  y i e l d  
more t h a n  a b u s h e l  o f  m a r k e t  s i z e  clams ( T a b l e  I )  ,) 



C o n c u r r e n t l y  to  t h e  b e g i n n i n g  of the s u r v e y s  i n  1976 
landings i n c r e a s e d  ( T a b l e  4 6 )  to 200-300 NT per y e a r ,  
R e n e w e d  i n t e r e s t  froin convent iona3i c lam d i g g e r s  and mechanized  
h a r v e s t i n g  c o n t r i b u t e d  to  t h e  h i g h e r  l e v e l s ,  I t  is u n l i k e l y  
t h a t  s u c h  h a r v e s t i n g  i n t e n s i t i e s  can be  m a i n t a i n e d ,  A 
p r e v i o u s l y  Pow e x p l o i t a t i o n  r a t e  had a l l o w e d  s t o c k s  to b u i l d  
up to the p o i n t  t h e y  c o u l d  support t h e s e  l e v e l s  o f  h a r v e s t  f o r  
a p e r i o d ,  Moreover ,  the extent of h a r v e s t a b l e  areas a s  
t h r e a t e n e d  by d o m e s t i c  pollution due  t o  f e a c a l  c o n t a m i n a t i o n ,  
T h e  1980 h a r v e s t  s u g g e s t s  a downward t r e n d .  

T a b l e  46. Annual  l a n d i n g s  (MY) of  s o f t - s h e l l  
clams, P , E , L ,  

Year 1975 1976 1947 1978 1978  1980 

H a r v e s t  4 6  427 202  3 4 0  2 5 0  106 

Most s o f t - s h e l l  clam p p u l a t i o n s  a c h i e v e d  m a r k e t  s i z e  
a f t e r  5 or 6 y e a r s  in P r i n c e  Edward I s l a n d  waters, I n  some 
c a s e s  t h e  g r o w t h  rate was e x c e p t i o n a l l y  h i g h ;  o n l y  3 g rowing  
s e a s o n s  were n e c e s s a r y  to  r e a c h  49 mm i n  M i l l  R i v e r ,  Slow 
g r o w t h  rates were a l s o  o b s e r v e d ,  t h e  e x t r e m e  i n  F l a t  R i v e r  
b e i n g  8 y e a r s  to  m a r k e t  s i z e ,  

A c c o r d i n g  to  t h e  B e v e r t o n  and H o l t  y i e l d  p e r  r e c r u i t  
model  o p t i m a l  y i e l d s  r a n g e  w i d e l y  be tween  t h e  l o c a t i o n s  unde r  
i n v e s t i g a t i o n .  Based on 105 r e c r u i t s ,  F o r t u n e  Bay g a v e  a n  
o p t i m a l  y i e l d  of 70 kg; M i l l  R i v e r :  310 kg ;  F o x l e y  R i v e r :  100 
kq; S o u r i s  R i v e r :  170  kg; Rollo: 105 k g ,  F o r t u n e  Bay is t h e  
o n l y  l o c a t i o n  where  t h e  p r e s e n t  h a r v e s t i n g  s t r a t e g y ,  (minimum 
m a r k e t  s i z e  set a t  49  mm) b r i n g s  o p t i m a l  y i e l d  to t h e  f i s h e r y ,  
I n  R o f l o  Bay,  S o u r i s  R i v e r  and P o x l e y  R i v e r  y i e l d s  are r e d u c e d  
by l 4 % ,  21% and 20% r e s p e c t i v e l y  by h a r v e s t i n g  m a r k e t  s i z  
s t o c k s ;  ( t h e y  r e m a i n  g r e a t e r  t h a n  i n  F o r t u n e  Bay however )  
B p t i m i s a t i o n  s f  t h e  y i e l d  would mean t h a t  s t o c k s  > 76 
90 mm ( S o u r i s  R i v e r )  r e c r u i t  t o  t h e  f i s h e r y ,  

M i l l  R i v e r  c o u l d  p r o v i d e  h i g h  y i e l d s  but w i t h  f a i r l y  
l a r g e  clams; I f  to 15% o f  t h e  p p u l a t i o n  is over 7 4  mm and a 
v e r y  small  p r o p o r t i o n  would r e a c h  a s i z e  ( 2 6 %  mm) for best 
y i e l d ,  The y i e l d  o f  m a r k e t  size stocks from M i l l  R i v e r  i s  
e s t i m a t e d  a t  200 kg p e r  105  r e c r u i t s ,  I t  is w e l l  below 
o p t i m a l  b u t  compare s  w e l l  w i t h  y i e l d s  from o t h e r  sites 
s t u d i e d ,  



4, DISCUSSION 

S t o c k s  a s s e s s e d  o v e r  P r i n c e  Edward I s l a n d  r e p r e s e n t  
d i f f e r e n t  growing c o n d i t i o n s ,  The c o m p o s i t i o n  o f  e lam p p u l a -  
t i o n s  z a y  v a r y  g r e a t l y  e v e n  when t h e y  a r e  l o c a t e d  i n  close 
p r o x i m i t y ,  e,g, t h e  s h o r e s  o f  2 r i v e r s  empty ing  i n  t h e  same 
b a y ,  as t h e  s i z e - f r e q u e n c y  distributions a t t e s t ,  The h e t e r o -  
g e n e i t y  s f  p p u l a t i o n s  is g r e a t e s t  when t h e  s u b s t r a t e  is h a r d ,  
t h e  d i s t r i b u t i o n  becomes p a t c h y  and t h e  growth  s t u n t e d ,  Clam- 
p r o d u c i n g  a r e a s  were v i s i t e d  o n l y  once  t h r o u g h  t h e  t h r e e - y e a r  
study; t h e r e f o r e ,  o n l y  i n s t a n t a n e o u s  stock e s t i m a t e s  were 
o b t a i n e d ,  P r o d u c t i o n  r e s p o n s e  o f  c lam p o p u l a t i o n s  to  
h a r v e s t i n g  p r e s s u r e  were n e t  examined.  The sampl ing  methods 
used and t i m i n g  of t h e  s u r v e y  work were n o t  a d e q u a t e  to f u l l y  
r e p r e s e n t  t h e  y o u n g e s t  s i z e - c l a s s e s  of t h e  p p u l a t i o n s ;  t h e y  
a r e  v e r y  l i k e l y  u n d e r e s t i m a t e d ,  

The a v e r a g e  growth  r a t e  compare r e l a t i v e l y  w e l l  w i t h  
o t h e r  a r e a s  of t h e  M a r i t i m e s ,  I n  t h e  n o r t h e r n  s e c t i o n  o f  N e w  
Brunswick ,  s o f t - s h e l f  clams from E e l  R i v e r  Cove r eached  a  
s h e l l  l e n g t h  of 49 mrn a f t e r  5 t o  6 growing  s e a s o n s  ( R o b e r t ,  
1 9 7 9 ) .  I n  t h e  Minas B a s i n  a t  t h e  upper  end o f  Bay s f  Fundy, 
Medcof ( 1 9 4 9 )  had e s t a b l i s h e d  8 y e a r s  a t  F i v e  I s l a n d s ,  5 t o  6 
y e a r s  a t  Economy P o i n t  ( u n p u b l .  d a t a ) .  Of c o u r s e  warmer 
w a t e r s  and l o n g e r  growing s e a s o n  f a v o u r  t i d a l  f l a t s  to t h e  
s o u t h .  Brousseau  ( 1 9 7 9 )  h a s  e s t a b l i s h e d  t h a t  o n l y  2 y e a r s  a r e  
r e q u i r e d  i n  n o r t h e r n  M a s s a c h u s e t t s .  The von B e r t a l a n f f y  model 
used  show t h a t  a s y m p t o t i c  s i z e  h a s  a  wide r a n g e  of v a l u e s ,  It 
i s  h i g h l y  p r o b a b l e  t h a t  i t  is i n f l u e n c e d  by l o c a l  eond i t i o n s  
(Swan, 1952; S p e a r  & Glude ,  19571,  Some p o p u l a t i o n s  Lm such 
a s  C a r d i g a n  R i v e r  or F o r t u n e  Bay a r e  s m a l l  and growth  slows 
down c o n s i d e r a b l y  or i n c r e m e n t s  a r e  m a r g i n a l  beyond m a r k e t  
s i z e  w h i l e  o t h e r s  (Montague,  S o u r i s  R i v e r )  are Large ,  g rowth  
s t i l l  b e i n g  an  a c t i v e  p r o c e s s  w e l l  a f t e r  r e a c h i n g  h a r v e s t a b l e  
s i z e ,  T h i s  may l e a d  to  d i f f e r e n t  h a r v e s t i n g  s t r a t e g i e s  when 
mea t  y i e l d s  v e r s u s  s i z e  a r e  a l s o  c o n s i d e r e d .  Some P o c a t i a n s  
w i l l  n e v e r  c a r r y  i m p o r t a n t  q u a n t i t i e s  o f  marke t  s i z e  s t o e k s  
b e c a u s e  c lam g rowth  becomes s t u n t e d  p r i o r  to t h i s  s i z e ,  Two 
a l t e r n a t i v e s  e x i s t  to u t i l i z e  t h o s e  s m a l l  s i z e  s t o c k s ;  f i r s t ,  
u s e  them a s  t r a n s p l a n t  s e e d s  i n  more s u i t a b l e  l o c a t i o n s ;  ( s u c h  
e x p e r i m e n t s  have  m e t  w i t h  r e l a t i v e  s u c c e s s  i n  Ma ine ) ;  s e c o n d ,  
f i n d  m a r k e t  o p e n i n g s  for t h i c k - s h e l l e d  s m a l l  exams and allow 
h a r v e s t i n g  of u n d e r  s i z e  ( ~ 4 9  mm) c l ams ,  

The m o n i t o r i n g  of meat  c o n d i t i o n  from May to  November 
c o v e r e d  t h e  d i g g i n g  s e a s o n  i n  i ts f u l l  e x t e n t ,  By comparing 
t h e  meat  y i e l d  ( d r y  w e i g h t )  o f  a minimum marke t  s i z e  c lam a t  
d i f f e r e n t  l o c a t i o n s  it may be s e e n  t h a t  e n v i r o n m e n t a l  condi -  
t i o n s  and food supply a t  any  one s i t e  i n f  l u e n c e  meat  q u a l i t y ;  
p o p u l a t i o n  gene  p o o l  may a l s o  p l a y  a p a r t .  Superimposed on 
t h i s  component,  f l u e  t u a t i o n s  r e l a t e d  t o  spawning and t h e  



t r t an : ; i  .c iczn from rijir* to s p e n t  clams a l t e r  t h e  m ~ a t  yield once 
o r  tzlorc. tt~rroucjka t f ~ r a  c l i t g r j  j nrq s;r?rir%On, Some o t h e r  v a r  i a t i c r n s  of  
:;ma! l c t r  a j n y > l i t u r i c  bclorrcq to the a c t i v e  growth  and rest p h a s e s  
common to s h a l l o w  w a t e r  b i v a l v e  m o l l u s c s  ( D a r e ,  1976), F o r  a  
clan s h u c k i n g  f a c i l i t y ,  p r o c e s s i n g  c lams  from F o r t u n e  Bay was 
more p r o f i t a b l e  t h a n  c l a m s  from t h e  n e a r b y  S s u r i s  R i v e r  i n  
1977 ( F o r t u n e  Bay, 008-900 ng d r y  weigRtd5Q mm clam; Souris 
River, 500-700 mg d r y  weight /58  mm cPanf ,  

T h e  major d r o p ( s j  i n  meat  y i e l d  d u r i n g  t h e  summer 
months  c o r r e s p o n d i n g  to t h e  r e l e a s e  of game tes  happens  a t  a 
peak t i m e  f o r  consumer demand, A t  t h e  s i t e s  i n v e s t i g a t e d  
spawning u s u a l l y  t a k e s  p l a c e  th rough  J u l y  w i t h  m i n o r  occu r -  
r e n c e s  b e f o r e  or a f t e r ,  I t  is a c o n s i d e r a b l e  a d v a n t a g e  t h a t  
c lam larvae be a t  t h e  planktonic stage when food supply  is 
a b u n d a n t ,  McIver ( 1 9 7 2 )  h a s  s u g g e s t e d  t h a t  t h e  r e p r o d u c t i o n  
c y c l e  of i n s h o r e  m o l l u s c s  is t i m e  r e l a t e d  t o  primary produc- 
t i o n  blooms i n  s o u t h e r n  Gulf  of S t ,Lawrence ,  One m a j o r  spawn- 
i n g  p e r  y e a r  h a s  a l s o  been r e p o r t e d  f o r  t h e  Bay of Fundy by 
B a t t l e  ( 1 9 3 3 )  and for N e w  England w a t e r s  ( B r a u s s e a u ,  1978b: 
Ropes and S t i c k n e y ,  1 9 5 5 ) ,  

B a t t l e  (1933)  has s t u d i e d  t h e  r e p r o d u e t i a n  c y c l e  of 
s o f  t - s h e l l  c l ams  i n  t h e  Bay of  Fundy,  She a t t r i b u t e d  t h e  
i n i t i a t i o n  o f  t h e  p r o c e s s  t o  i n c r e a s e d  t e m p e r a t u r e s ,  I n  Gulf 
of S t .  Lawrence a s  i n  Bay af Fundy spawning is n o t  a  e o n t i n u -  
o u s  p r o c e s s  b u t  appears to  be o f  a n  i n t e r m i t t e n t  n a t u r e  asso- 
c i a t e d  w i  t h  same c y c l i c  e n v i r o n m e n t a l  cond it i o n s ,  Losanof f 
and Dav i s  ( 1 9 5 0 )  h a v e  r e p o r t e d  s i m i l a r  i m p o r t a n c e  of matura-  
t i o n  t e m p e r a t u r e  for  t h e  kaaerican o y s t e r ,  C r a s s a s t r e a  
v i r q i n i c a ,  

If one is t r y i n g  to o p t i m i z e  t h e  y i e l d  h a r v e s t e d  on 
t h e s e  c lam f l a t s  it a p p e a r s  t h e  p r e s e n t  s i z e  limit (minimum 
m a r k e t  s i z e  = 49 mm) i s  n o t  s u i t a b l e  except i n  F o r t u n e  Bay, 
I t  s h o u l d  be s e t  h i g h e r  allowing clams a d d i t i o n a l  growing 
s e a s o n s  b e f o r e  t h e y  r e c r u i t  to the fishery, L o s s e s  to n a t u r a l  
m s r t a l i  t y  wh i e h  r ema ins  c o n s t a n t  for t h e s e  s i z e - c l a s s e s  
( B r o u s s e a u ,  1 9 7 8 a ) ,  would n o t  oukweigh p s s i b l e  meat  g a i n s ,  
Hawever, t h e  a c t u a l  consumer demand f a v o r s  small s i z e  clams, 
Because  o f  t h e  p o p u l a r i t y  of small clams it is sometimes 
r e q u e s t e d  to h a r v e s t  u n d e r s i z e  clams ( <49 mm), W i " b  t h e  
e x c l u s i o n  of s tun"cd  clams, which a r e  not widesp read  by any 
means,  t h i s  o p t i o n  s h o u l d  n o t  be favored; n o t  on ly  because  of 
p o o r  y i e l d s  b u t  m a i n l y  b e c a u s e  of t h e  minimum size a t  matur- 
i t y .  I n  a  s t u d y  of spawning c y c l e ,  f e c u n d i t y  and r e c r u i t m e n t  
i n  a M a s s a c h u s e t t s  s o f t - s h e 2 1  clam p o p u l a t i o n ,  Brousseau  
( l 9 7 8 b )  h a s  d e t e r m i n e d  t h a t  40 mm w a s  t h e  m i n i m u m  s i z e  for 
g r a v i d  f e m a l e s ;  t h e  l a r g e s t  f e m a l e s  p roduc ing  t h e  l a r g e s t  
number of e g g s ,  Some u n p u b l i s h e d  da ta  c o l l e c t e d  i n  Cascm- 
peque Bay i n  1979 c o n c u r  w i t h  Brousseau8  s f i n d i n g s ,  The s i z e  
1 irnit maximizes  removal  of larger and more fecund i n d i v i d u a l s ,  



Such h a r v e s t r n g  p r a c t i c e  ca r r ies  t h e  t h r e a t  sf d e p l e t i o n  o f  
l a r g e  i n d i v i d u a l s  and t h e  r e d u c t i o n  o f  o v e r a l l  r e p r o d u c t i v e  
c a p a c i t y  to t h e  p i n t  where  t h e  long- te rm s t o c k  s t a b i l  Y 
b e  e n d a n g e r e d ,  

One l i m i t a t i o n  of "Le y i e l d  model is t h e  a s s u m p t i o n  of 
c o n s t a n t  r e c r u i t m e n t ,  Logistic d i f  f i c u b t i e s  i n  t h e  s u r v e y  
d e s i g n  led to  an u n d e r r e p r e s e n t a t i o n  s f  t h e  y o u n g e s t  s" i ze- 
c l a s s e s ,  S t o c k - r e c r u i t m e n t  dependence  or d e n s i t y  d e p e n d e n t  
g r o w t h  ra te  f a c t o r s  were a lso n o t  t a k e n  i n t o  a c c o u n t ,  
y i e l d s  g i v e n  s h o v l d  o n l y  b e  c o n s i d e r e d  f o r  s h o r t  te 
h a r v e s t a b i l i t y ,  
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Sediment particle size 
Prince Edward Island clam-pmucing flats,  







T&le RZ,S, P x a W r s  for Von %rta 
she11 c l w  frm 6 " ~ i n e  mi91cd IslandB 1976 to 1978, 

- K It - t s i ,  
L = Lc;, (I - e 
t I 

Location Year z,, K "e 0 

Boughtan Bay 
Boughton 1 sf and 
Cardigan Rives 
Cascmmue Bay 
Eglington Cove 
Flat River 
Fortune Bay 
Foxley f iver  
Greek .=vex 
Hi13 =vex 
Nowe Bay 
Launching Pond 
Little Harbarrr 
MaPpeme Bay 
e l 1  Mver 
Mo~tacyue ~iver*' 
blurray Harbour 

Downstream 
ups trem 

Pamure Island 
Pinette Harbour 
Ro11o B a y  
SaiPllr M m y  ' s Bay 
Souris a v e r  
South Lake 
S p q  Cove 
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Lenga at age for sofk-shell c i a  sxrllee- 
rince W& Is S to 1378, 
triam are liste e c a l i y ,  



- 54  - 
th (m) at age for s o f t - d P 1  6 ~1-.t.ed at &whm 

Bay in 77. 

Number of 
L 

Growth increment Neasured 
Age r i n g s  measured F i t t e d  length '  Lt+l 

- e 
t l e n g t h  

1. Detemined  from Von Ber t a l an f f  y  grow^ 
2. Growth increments  c a l c u l a t e d  from 

Table  A3-2. Le (nm) at age for so f t - a l l  c c?olkw at m@+a 
Island in July, 1977, 

N W e r  of GrokTtk increment 
2 

1 Heasured 

Age r i n g s  measured F i t t e d  l eng th  Lti-l 
- % 

t Eertgth 

1. Detemined  f r o m  Von Ber ta l an f fy  gmwth equation, 
2. C r o ~ h  increments calculated from Pitted l e n g t h ,  



Table 
Riwr f 1976, 

Number of C ~ a & h  ineremont 2 
I Maasmod 

Age rings measured P i t t e d  length tt+l 
- I, 

t l eng th  

f ,  Determined f r o m  Von BertalanEfy growth equation. 
2. Growth increments calculated from fitted length. 

till (mm) at age for soft-she 
, 1978, 

Number of Growth increment 2 
E 

Keasured 
Age rings measured Fitted length - L %t+3. t l e r~g th  

I,  Determined from Von Bertalanffy grw.t%l eqmtion, 
2 ,  G r o w t h  increments calculated from E i t t e d  Length, 



Nuntfser of GroMth increment 2 Measured 

Age rings measured F i t t e d  l e n g t h Z  - L t leng th  

17 14 -43 * 
2 9 9 26 -4  

I 1 26-1 
3 99 37,s 

a 37-8  
4 90 44.9 

5 44,9 
5 6 2 49 ,9 

3 49,8 
6 7 53.3 5 3 - 6  
7 - 55.6 - 

- 2 
8 57.1  - 
9 - l .. 

58.1 - 
- I 

10 58.8 - 
1 * 
2 .  Growth increments ca lcu la ted  from £ i t t e d  l e n g m  

Z d  ,5.  Length (mn) at age for sof t--11 elm eoP1ee 
of 1977. 

r of  Gro&h increment: 2 I Measured 
easured F i t t e d  length  

Lt+l - k. lenrgtfi 

1 9 7.1 
11 22 -6 

2 152 18.2 
9 1x3 

3 131 26.9 a 27 -6 

4 118 33.8 
5 34 * 3 

5 5 7 39,1 
4 38.2 

6 6 43.3 
3 43-6 

7 - 46,6 - 
- 3 

8 49.2 - 
- 2 

9 51.2 - 
- 2 

10 52.8 - 
-- 

1, ~ e t e m i n e d  from Von Ber ta lan f fy  grawth equation. 
2, Growth increments ca lcu la ted  f r o m  f i t t e d  l eng th ,  



164 48-8 
4 48-4 

53 52,7 
3 

52,2 

21 55.4 
2 

55,8 

5 57.4 
2 

61-0 

1 58-9 
4 

64,O 
- 59 -9 - 

Dete-mined from Von Berta lanffy  growth equation, 
Growth i nc rmen t s  calculated from fitted length, 

Measured 
Perlgth 

- 

I. Detem 
2, Growth 



TableA3.9. Ijeng ) at age for soft- 
Mver durlrag the of 1976, 

Growth increment 2 Measured 
Fitted length 

2 30 7 2 3 - 1  
10 

3 30 3 33.2 
8 33.2 

4 257 40.7 
6 40-8 

5 140 46.3 
4 46-1 

6 40 58 -4 
3 5Q,4 

7 15  53.5 
2 52,8 

8 2 55.8 
2 58-5 

9 l 57.5 a 57 -0 

10 1 58.7 6Q,0 

N ~ e r  of 
Age r ings  measured 

P 12 11"l 
15 13,7 

2 34 26,1 
13 24,7 

3 3 1 39.3 
12 38,6 

4 25 50-8 
10 5%,9 

5 18 60-13 
9 62,2 

6 11 69.6 
8 

69,6 

7 4 77.2 
7 75.6 

8 2 83.9 
6 86-5 

9 - 89,8 - 
- 5 

10 

.. Detemi taLanf fy growth equation, 
2 ,  Growth lated from fitted length, 



Table A3.11. UqUI ( 
Bay in 1977, 

NWer sf G r o w t h  increment 2 
Measured 

Age r i n g s  measured Fitted l eng thE L t ~ l  
- L 

t length 

10 - 84-9 - 
1. Detemined from Von BertaLanffy grmth equation. 
2, Growth i n e r a e n t s  calculated from fitted lengtsk. 

A3.12, r n g ~  Fml a t  a* for soft-shelf G eoakM at urn 
Pond in Jme, 1977, 

Nmer  of Gro'E4th increment 
2 

Measured 
Age rings measured Fi t t ed  length Lt+2 - &t %r?l_1g%h 

- 

I 83 9-6 
I% l a  -6 

2 167 22.0 
13. 20.9 

3 78 32.5 
9 32 -9 

4 6 7 41.3 
7 42 -6 

5 59 48-7 
6 49.1 

6 3 3 54 -9 5 54 -3  

7 14 a 60,2 4 53,4 

8 5 64.6 4 63.0 

9 I 68.3 3 58 ,Q 

1 Q v 71.4 - 
A- 

I. Detemined from Von BertaLanEfy gsmth equation, 
2, Growth increments calculated f m m  fitted length, 



- 60 - 
Table A3.13. Lencjth ( for 

in July, 1976. 

Gr0-h increment 
2 

1 
Measured 

Age ed F i t t e d  length =I: length 

1. Detemined from Von Bevtalanffy grmtk  
2. Growth increments calcula ted from f i t t  

le A3.14. &ngth (m) at age fox soft-*ll clams col 
Bay in t, 19-77. 

Number of Gr inc remn t 
2 

2 
icleasured 

Age s measured F i t t e d  length Lt+~  - L  t ler igtk 

I. Determined f r o m  Von Bertalanffy grw 
2. G r o ~ h  increments calcula ted from fi 



Table  A3.15. 
River d u r i q  

N & e r  s f  3 
Growth i n c r e m n t  waserect 

Age rings measured Fitted leng'i3% - L L t + ~  22 
l eng th  

I. Determined from Von Bertahanffy grawtk equat ion .  
2. Growth increments c a l c u l a t e d  fom f i t t e d  length. 

Table A3.16. (mn) at q e  soft-ski2 
f 1977. 

1 

Number of G r m t h  incrementL 
Age r i n g s  m s u r e d  F i t t e d  

1 Detemined f ssm Von Bertalanffy grow* equation, 
2 ,  G r o w t h  increments calcrsla&d fom fitted len@fi 



Table a3. (m) at age for sof 
flats) in Ule s 

Number of  G r o ~ h  increment Measured 

Age r i n g s  measured F i t t e d  l e n g t h  I L  - L length 
t+T I: 

- 64.1 - 
10 

1. Determined from Von BertaLanffy g r w t h  equat ion-  
2,  Growth increments  c a l c u l a t e d  from f i t t e d  l eng th .  

T .la. LRnm (d at age for soft-shell. eof 1ec 
I3 (?stream flats) during the s 

Growth incremen 
r i n g s  measured F i t t e d  l eng th  Age 

I. Detemined  frsnt Von BertalanfiFy grwth equat ion .  
2, Growh inexerrrents c a l c u l a t e d  from f i t t e d  l eng th ,  



T&le 83.B. &m* (mml at age for sof 
rshrrd 14cn 1976. 

Measured 

2 140 25,2 
3.1. 

3 139 36*0  36-3  
8 

4 137 43 -9 44 -8 
6 

5 7 6 49.7 4 9 - 3  
5 

6 2 5 5 4 . 2  4 54,1  

7 6 57.5 5 8 - 5  
3 

- 60.0 8 2 
- 61.8 - 

9 1 
- - 

10 



Growth increment 
2 

Number o f  Measured 

rings measured F i t t e d  l eng th  
1 

Age L t + l  - Lt l eng th  

1 19 8.6 13 
2 382 21.6 28.9 

10 
3 377 32.1 34.1 

9 
4 349 40.7 41.0 

7 
5 234. 47.6 46-6  

6 
6 46 53 .2  51,4 

5 
7 9 57.7 53,9 

3 
8 3 63.. 4 53.7 

3 
9 2 64.4 82 -0 

3 
10 1 67 -0  102.0 

1. Detemined from Von Ber t a l an f fy  g r m t h  equat ion.  
2. Growth increments c a l c u l a t e d  from f i t t e d  length .  

(nm) at soft-shell el. s 
1976. 

Growth increment 
2 

N m e r  sf Measured 
r i n g s  measured F i t t e d  l eng th  

I 
Age Lt+l - "t lel~gfck 

- 

1 L1 l 0 , 0  53.3 
12 

2 199 21.8 21.2 
10 

3 19 2 31.3 31-6 
8 

4 185 39.0 39.5 
6 

5 14 7 45.2 44,8 
5 

6 59 50.3 4"36 
4 

7 I6 54*4 55-7  
3 

13 4 57.7 59.3 
3 - 

9 - 60-4 
2 - 

10 - 62.5 
P 

P. Determined frm Von Ber taEanfQ grow* equat 
2,  Gro&h increments  c a l c u l a t e d  f r a m  fitted 1 



Table  A3.23. Ung.th I d  a% a* for soft-8bll elm m1f.e at S a r i s  
f i e r  in the fa l l  of 1976, 

Growth inerment 
2 

Nuniber of Measured 

Age r i n g s  measured Fitted length' & t+j - et length 

3. 94 110 ,O 10-5 
9 3 

2 180 22,9 
22 

22,s  

3 143 34-5 
18 

34.5 

4 92 44-8 
9 

4%- 2 

5 46 54.1 
8 

54.6 

6 20 62,3 
"9 

62.5 

7 7 69 -6 
7 

69-3  

8 2 36-2  
6 

68,s 

9 - 82 -0 - 
5 

18 - 87,2 - 
I. Determined from V a n  Bertalanfliy grows eqatiora, 
2. Growth increments calculated from fitted length- 

~ & l e  A3.24. Gn@ Im) at age fox soft-&ell c ccsllaeted at B ' I % ~  W e  
in July, 1979, 

G r o ~ h  i n e r a e n t  2 
M-er of  Measured 

rings measured Fit ted length 
1 

Age f;t+5. - Lt O e r  'gth 

10 - 96.1 - 
- 

1, Determined f r m  Von Bertalanffy groua~ equatione 
2. Growth increntents calculated f kom f it$ed Eensh ,  



L 
Nunber of Growth increment Measured 

Age rings measured Fitted length I L  - L 
t+J t 

length 

1, Determined from Von Bertalanffy grmth eqmtion, 
2. Growth increments calculated from fitted length. 



trie relation&ip be R shell and 
shell weight of soft-&elf cfarns, Prince mzc3. 
Island, ,1976 and 1977. 
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4 Foxley R i v e r  
5 Malpeque Bay 
5 Brae Pive r  
7 Wolfe inlet 







F i v e  4, S i z e f r q e n q  d i s e a u t i o n  for soft-shell c l m  col- 
lected in Cas Bay a) on the Lee side of the s lls, 
b) on Sandy Islands, west of fildare Point, 6) ~ ) l f  fXlltonr s I s l a d ,  





Figure 6 .  Vbn for soft-&ell clams in H i l l  
and M i l l  Rivers. 



Fiwe 8. F ~ u c t u a ~ o n s  i t weight of a 50-m @lam 
76. Ca1alaed f rm the 

presented in Ap-pn&x 5, 



Figure 9. Y i e l d S  md yield implea  (kg per 18' Sm soft- 
shell clams collected in Mill River. tr: age (ye 
F; f i a n g  mr-f;aEi-lry, 





Figure Size---f 
lected a) at Hcardy Point, b) 
E r a  K e l l y %  Point in  Foxley 



Size (mmf 

Figure 11. Size-f ncy distribution for soft-&elf c frm 
Foxley Ri.ve;p: near P h t t  fiver, 





mllected i n  Foxlqr River. tr: age (years) of first captu- 
re, F: fishing mr&lity. 



F 5, Soft-shell clam fiats f s t ipp ld )  s Bay, 
3 tion reference, sw Pi ri, 1, 



Size (mm) 

figure 1 U3,ution for soft-shell el 
frm a) 





Size  fmm) 





figure 20, S i ~ - f w a e n q  &strfiufion £or soft-.sklf c: 
eollecM on a) the midad shore, b) fie b ~ % e r  island sho- 
re of 'hkslfe IPl%et, 





Figure 2 2 .  Size-f di. for soft-&ell c in 

dis"crau~sn for &+she11 @1m fm 





0 2 "b 6 

AGE [YEARS3 



Figure 26. Soft-shell cl (stippled) sampled at the muth of Ule 
Souris fiver. The dotted line represents a @closure line" 

ee 



Figure 27. S i z e f r q e n q  d i ~ ~ i b ~ ~ t i c n  for soft-&ell G 
collecM m a) the east shore, b) 'tihe %vest &ore, c) the &ml 
at the mub5 sf L%e Sowis PAver, 





29. 'Idiel* @ yield is~ple* ( 
c l m  collected in tfe Souris River area. tr: 

FE fi&ing mrbl.i%, 



ri 
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t: 
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Figure 31. S i z e - f r q e n e y  dis t r ibut ion for soft-shell cl 
collectfld on a) the nortll shore, b) the SOUL% &ore, 6 )  the 
shoal in Roll0 Bay, 





aoo 

F 
Figure 33 .  Yields and y ie ld  kapleL%s (kg per r s d b )  fox soft- 
shell clan?s coll2e.tecl on Rollo Bay ( p m s )  of f i rsk 
q t u r e ,  P: fishini~. mr-t;lli.ty, 





Figure 36 ,  Fhc 
f rcxn For-e W?qr, May to F901~mber, 1977, GaiculaM f ran the 









Sire  Imm) 





5-1 20 28 32 3% 35 51 57 64 

S ize  imm) 

Figure 43. Siz-fr diswfiufion for soft-skell cl 
collected a) in Spry  Cme, bf in M u g h ~ n  Bay, 





Figure 45. S i z e f r q a q  & s ~ m t i o n  for mft-&ell c 
af &unching pond, b) mughton ~ s l a n d .  





S i z e  (mm) 

Figure 47. S i z e - f r q a e y  dis-tsrfiution for sofk-&ell c l m  
edlectrtd a) along the south shore of gan fiver, b) on 
tke soufi &ore of I @ n ~ ~ e  River, 



T"ic~v=c 48- Sofir--~hrTi clm flats  g*s.ti~~ld) surveyed on P m n u e  Island 
m d  in St, 34aic"yv s Bay* For location reference, see Fig, 2, 



Fiwe 49. Si_ze- . f rqa?q  dis~*ution for soft-&ell c 
a) P Island, b) s-t,mq% say. 





I. S i z e Z r w m q  diswibuem fo 
a) Emr, b) along Pmrw Nach, c) 
& Imm Point, k 







F i v e  53, So*_t-sl.l:?i l elan f lam (st.i.ppl_ed) at eke 
ad in C&scs;qe i l r ~ c ? ~  Foa- Imatiar: ~ferer-ce,  see Fig. 2 .  



S i r e  tmm) 

54. S i z e - f r q a q  dise&ufisn for soft-shell clams 
collected a) at the m u a  of Flat Emr, bj in Gascoigne m, 





Stz e 

Figure 58, S i z e f r q e n q  dis*~utisn for soft-&ell  pants 
f rm C l y d e  River, 



S o f t - s l ~ l l  clam -flay+ js t~pplcdi s u r : ~ - ? ~ ~ ~  i 17 CLy PT , 

n reference, see Fig, 2 ,  


