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S t o n e ,  t i . ,  and R .  7 .  .I. B a i l e y .  i 980 .  A si irvey of  t h e  rttd c r a b  r e s o u r c e  on t h e  c o n t i n e n t a l  s l o p e ,  N.E 
Georges  Bank and w e s t e r n  S c o t i a n  SE:e:f. Can. Tech,  Rep. F i s h .  Aqiiar. S c i .  977 ,  i i i  - 9 p .  

i n  i 9 7 8 ,  a survey  was coriducted t o  a s s e s s  che re4 c r a b  i ~ e r r y o r i  q u i n q u e d e n s j  resorrrce on t h e  c o n t i n e n t a l  
s l o p c ,  between S a h i e  I s l a n d  Bank and C o r s a i r  Canyon. The number o f  c r a b s  per t r a p ,  s e x ,  c a r a p a c e  w i d r i ~  and 
s h ~  11 h a r d n e s s  were r e c o r d e d .  

A c o t a l  35 1335 r e d  c r a b s  were c a ~ i g h e ,  75.4% o f  which were t rapped  i n  t h e  360-540 m de?ti?  range .  
' T r ~ n s e c t  3 y i e l d e d  t h e  h i g h e s t  c a t c h  w i t h  758 c r a b s  i n  48 t r a p s .  E s t i m a t e s  of  p o p u l a t i o n  size, stancling s t o c k  
in t i  ?.ioinass s e r e  ohca ined  ;or t h e  t o t a l  s u r v e y  a r e a  as w e l l  a s  f o r  t r a a s e c t s  2 ,  3 and 4 which covered  the  a r e a  
.,f g r e a t e s t  abuni:nncr. T h i s  a r e a ,  between rjout'nwest o f  Emerald Bank arid south  of ?,a H a - ~ e  Bank, y i e l d e d  an 
.average ~ . a t c h o f  2 6 . 8  c r a b s / t r a p  in  t h e  360-540 m depth  range.  The minimum p o p i ~ l a r i o n  e s t i m a t e  for  the t o t a l  
a r e a  s u r v r y e d  ( 2 7 6 7  km2) i s  approxi rna te iy  2 ,300 ,000  c r a b s ,  w i t h  a s t a n d i n g  s t o c k  cf approximate ly  
2 , 0 0 0 , 0 0 0  c r a b s  i for a  ciii 1 k g  s i z e  of  101 m c a r a p a c e  w i d t i i )  and biomass of 1, ? 3 & 0 0 0  kg. For t rarisec t s  2 ,  3 
and 1 ( 8 2 5  k n 2 i ,  the  popil iat ioi l  is estirnai.zd ac apprsx i rna te ly  2,000,000 c r a b s ,  w i t h  a s t a n d i n g  stock. of 
a p p r o x i m a t e l y  1 ,800 ,000  c r a b s  and biomass of 1,000 ,000  kg, 
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ilrir @ti lde  a E c E  r i - a l i s g e  en 1978 a f i n  d i6 iaa luer  In r e s s o u r c e  de c r a b e  rouge (Geryon quinquedens)  l e  long 
i lu t a l u s  c o n t i n e n t a l .  LC nonbre de c r a b e s  par ~ e i s i e r ,  ? e u r  s e x e ,  l a r g e i ~ r  e t  c o n d i t i o n  de c a r a p a c e  f u r e n t  
n o t &  B chaque s t a t i o n  d'hchant i 1 ionnage .  

1.a m a j o r i t 6  ( 7 5 . 4 % )  des  c a p t u r e s ,  es t imEes  5 I335 c r a h e s  rouges ,  prui . iennent  de l a  s t r a t *  de 360 2 540 m. 
I,eL; - x i i i i e n r f a s  r a p t u r e s  f ~ ~ r e n F -  013ttln~ies sur l a  r a d i a l e  3 avec un t o t a l  de 7 5 8  c r a b e s  dans 48 c a s i r r s .  l i e s  
estimations d e  p a p u l a c i o n  e t  tie hiomasse a n t  6tG c a l c u l 6 e s  pour t o u t +  l a  r5g ion  p r o s p e c t &  a i n s i  qutx poiir tine 
r6gion p l u s  r e s t r e i n t e ,  c o i ~ v e r t e  par  l e s  r a d i o l e s  2 ,  3 c i  4 ,  o i  l ' abondance  Q t n i t  l a  pltis f a r ~ e ,  Dans ratte 
region, s i r i l 6e  e n t r e  le suii-nlresl- du  Fans: Eioerald e t  ?c sud iii Banc 1.8 Nave, l e  rei~demeni moyian a  G r F  de 26 .8  
i : - a h e s f c a s i e r  do7.s I s  s t r a t e  de 260-540 ni. t ' e s t i r n a t i o i ~  de p o p u i a t i o n  r o i ~ ~ i m u s i  pour I'ei?nsiislb?i- de ia r k i o n  
(2767 km2) e s z  de 2 ,300 ,000  c r a h e s  d o n t  2,000,1100 sonr  de t a l i l e  s u p g r i e u r ~  B 101 m rt on; uiir biomassi. 
di, i, :36,000 kg. iitjur i n  r6g ion  c o u v e r t r  par  l e e  r a d i c , i e s  2 ,  3 P(I 4 (825 km2),  l a  popu:at ion c a p t u r a b l e  
e s t  astiinf-i; 2 ,000 ,000  c r a b c s ,  dont 1,800 ,000  n n t  pius de 101 nm en i a r g e u r  de c a r a p a c e  avec W-IP bioinasse de 
i ,( i00,000 k g .  



P r e v i o u s  e x p l o r a t o r y  s u r v e y s  o f  t h e  deep-sea 
rcii c r a b ,  i ;eryrir :  q#:ing:liv-ic,ns SmFtli, hy  Canadii and 
t h e  l i n i t r d  S t a t e s  have  r e v e a l e d  s t o c k s  s u f f i c i e : ~ t  t o  
sui!p3>rt  a v i a b l e  f i s l ~ e r y  . Tile .Americans have begti11 
i r a r v e s t i n g  and p r o c e s s i n g  t h i s  r e s o u r c e ,  and f o u r  
v e s s e l s ,  o p e r a t i n g  o u t  o f  X a s s a c h u s c t t s  and 
V i r g i n i a ,  h a v e  l a n d e d  an a n n u a l  c a t c h  of abou t  3550 
m e r r i e  t o n s .  A s i m i l a r  f i s h e r y  may d e v e l o p  i n  
C a m i i a ,  owing t o  t h e  h i g h  demand and i n c r e a s i n g  
p r i c e s  f o r  c r a b  m e a t ,  b u t  i n f o r m a t i o n  on  red  c r a b  
d  !$ t r i b u t  i o n  and abrindance i s  needed.  

The rommercia.i potexit-La1 of  t h i s  s p e c l e s  :has 
i n c u c r d  i i a r io i i s  i n v e s t i g a t i o r i s  by b o t h  Canadiail and 
American s c i e n t i s t s  on g e n e r a l  b i o l o g y ,  d i s t r i b u t i o r i  
a n d  techi1o2ogica1 a s p e c t s  of f i s h i n g  and p r o c e s s i n g .  
S~Ljicbi,:i 19651 and 1971 t h e  Nova S c o t i a  Department  o f  
F i s h e r i e s  s i i rveyed the c .on t inen ta1  s l o p e  betweeii 
B r l - w n s  Rank and S a b l e  i s i i ~ n d  Bank For commercial 
e o n c i ~ i i t r i ~ r i o n s  o f  red  c r a b s ,  wl i i i e  e x p e r i m e n t i n g  
w i t h  t r a l :  d e s i g i i ,  h a i !  p r e f e r e n c e ,  h o l d i n g  f a c i l i -  
r i i l s  and proccassing r rc i i i i lyucs .  McKenzie (19661 
cibsiarved friim a  s e r i e s  of  tows alor ig tiie S c o t i a n  
S h z i f  t h a t  t i le  l a r g e s t  c a t c h e s  o c c u r r e d  i n  w a t e r s  
a "  ,0(.-540 3 is d e e p  a n d  t h a t  raales  were on a % j e r a g e  I . a rger  

: hati f e m a l e s .  Var ious  Anericar~ s u r v e y s  have 
r j h t a i n e d  s i n i i a r  r e s u l t s .  4 1975 s u r v e y  by t h e  
Khs.~dii I s  1 and 1)epartment o f  N a t u r a l  R e s o u r c e s  ( u n p i ~ b -  
i i s l i ed)  foiiiid t h a t  male  crrabs had a  g r e a t e r  inean 
car-ap; icr  wiCLh and body welgh t  t h a n  I'eniaLes. The 
latter were more ,ihundarrt i n  ca tche .5  from s k a l l o w  
depth:: (27(:- '3hii  mj w h i l e  m a l e s  were more numerous i n  
dt.cp wa~ei- (630-3170 m) . Their "ag-recapture e x p e r i -  
m e i ;  t s : n J  i e a t ~ d  some movemerit o f  iird i v i d u : ~ l s  b u t  :lo 
; l a r ~ l c u l , i r  t r e n d  was i r o t j c e d .  A q u a n t i t a t i v e  s u r v e y  
c o n d i i c t r d  by Uigiiry e t  al. (19751 ,  using s e s  bo t tom 
;lI:otogi-a~>l~s nr~:i ho",loi;; t r a w l s ,  y i e l d e d  i n f o r m a t i o n  

on d e n s i t i e s ,  b iomass  and d i s t r i b u t i o n .  i i a e f n e r  
( 1 9 7 8 1 ,  i n  a  3-yr d e m e r s a l  t r a w l  s u r v e y ,  1ookt.d at 
some s c a s n n a !  a s p e c t s  o f  t h e  b i o l o g y ,  d i s t r i b u t i o n  
and  abund-ince of  tile red c r a b ,  Al though  tie .ind 
Wigley e t  a l .  ( 1 9 7 5 )  gave  some i n f o r m a t i o n  on 
p o t e n t i a l  y i e l d  from t h e  f i s h e r y ,  knowledge on  t h i s  
s u b j e c t  and o t h e r s ,  s u c h  a s  growti1 r a t e s ,  s i z e  a t  
m a t u r i t y ,  a g e  a t  which c .omnercial  s i z e  is r e a c h e d  
and  n i g r a c o r y  h a b i i s ,  is s c a r c e .  In a 1975 t a g -  
r e c a p t u r e  s t u d y  by t h e  Rhode I s l a n d  Department  o f  
N a t u r a l  R e s o u r c e s  ( u n p u b l i s h e d j  one i n d i v i d u a l  t h a t  
d i d  n o t  m o l t  f o r  a  whole g e a r  was o b s e r v e d ,  

Some o t h e r  a s p e c  t s  o f  cbe red  c r a b  b ~ o l o g y  a r e  
discussed by P e r k l n s  ( 1 9 7 3 1 ,  who d e s c r i b e s  t h e  
L a r v a l  s t a g e s  of  t h e  deep-sea r e d  c r a b ,  and i t a e f n e r  
( 1 9 7 7 ) ,  who d e a l s  wit11 t h e  r e p r o d u c t i v e  b l l l o g y  o f  
t h e  female .  

%is p r o j e c t  was d e s i g n e d  t o  c o l l e c t  i n f o r -  
m a t i o n  oil d i s t r i b u t i o n ,  a b u c d a n c e ,  s e x  r a t i o  and 
s i z e  f r e q u e n c y  of  r e d  c r a b s  i n  Canadlati w a t e r s  a i a n g  
:Ire S c o t i a n  S h e l f .  Such i n f o r m a t i o n ,  n e c e s s a r y  f o r  
p r o p e r  rnatragernent of  t h i s  po te r i t i i i ?  resni l r i .e ,  is n o t  
r e a d i l y  a v a i  l a b l e .  

MALATER IALS AND METRODS 

4 27.6-a ( 9 2 - f t )  o f f s n o r e  l o b s t e r  b o a t ,  t h e  
?I.'J. J u n y  and ilnda 17, was c h a r t e r e d  f o r  1 t o t a l  of 
L O  f l s h ~ n g  d-ys between Septerriier i l  and  O c t o b e r  l i ,  
1978. The s u r v e y  c o n s r s t e d  of -ampll.;g of n i n e  
randoml)  s e l e c t e d  t r a n s e c  ts ( T a b l e  i ) ,  ' y l n g  :.erpen- 
d r c u l n r  ro t h e  con-ur of t h e  r u n t i n e n t a l  \ lope 
be tween  S a a l e  i s l a ~ ~ d  Rank < 1 2 " 5 9 % ,  h1°59'W) and 
C o r s a i r  G a n y ~ n  on Georges  Bank (41°2i 'N, 60"00'1!) 
(Fig. 2 ) .  Eat\ t r a n s e e t  was d i v r d e d  ]? to  ftlirr d e p t h  
z o n e s  : iRO-360, 360-540, 5L.0-7211 and 729-900 m. 

T a b l e  1. L o c a t i o n ,  sampl ing  d a c e s  and s o a k  t i m e  of t r a p s  i n  e a c h  t r a i j s t . c ~ ,  

Average s o a k  t ime  
T r d n s e c t  no. P o s i i i o i !  Dare sampled j h l  

l 4Y'5YiN S e p t ,  21-22 
61 "59'hI 1978 

2 42'5291 S e p t .  22-23 
62"3R'W 197 8 

3 42"59"N Ocr. h-6 3 l . i  
53"05"W 1978 

42'51'h S e p t .  13-24 
51"17'1$ 19'8 

42'47 'N S e p t .  21-25 
64°009W 197 8 

42'39'X S e p t .  25-26 
64"23'1+ 197 8 

<I h i " 2 i 1 i l  S e p t .  3 1 4 - 1 5  16.4 
bbiU;10 '\j; 1978 



Fig. 1 .  Localioil of t r a n s e c t s  wl t l ~ i n  the  s ~ i r r r e y  area, 

A s t r l n g  of 12  con rca l  top-ent ry  t r a p s  was sci. 
w i t h i n  each of t h e  fou r  depth  s r r a t a ,  The t r a p s  
c o n s r s t e d  of a  welded s t e e l  frame, he ight  0.5 m, 
bottom drameter 1.2 m, top d lameter  0.6 n (Frg, 2), 
covered w i t h  nylor? n e x t r i g  w i th  a  inesli s r z e  of 6.6 
cn .  Crab e n t r y  was through a  p l a s t r c  c v i r n d r r ,  28  
cm long x 20 cin i n  d lameter ,  f a s t ened  a t  t he  t o p  o f  
t h e  t r a p .  

Traps were s e t  i n  the mid-depth of each s t ra tum 
and b a i t e d  wi th  2-3 kg of f rozen mackerel i n  nylon 
mesh b a i t  bags,  Ind iv idua l  t r aps  were a t tached t o  
t h e  t r awl  l i n e  a t  54-m i n t e r v a l s .  A 45-kg arrci~or 
was f a s t ened  a t  each end of the  s t r i n g  to  mi.rri.nize 
movement on the  bottom, The end l i n e s  Leading to  
t h e  s u r f a c e  were a t t ached  ro two l a r g e  orange 
b a l l o o n s  connected wi th  a  radar  r e f l e c t i n g  buoy, 
Traps were g e n e r a l l y  s e t  i.n t he  a f t e rnoon  and 1-muled 
the  fo l lowing morning a f t e r  a  soak period of 13-17 h 
(Table  I ) ,  except a t  t r a n s e c t  3 where they were l e f t  
l onge r  because of t h e  Dad weather ,  

The n m b e r  of crabs per t r a p ,  the  scx and cara-  
pace wid th ,  b a r r e n  and herri.ed females ,  and s h e l l  
ha rdness  i n  males were recorded,  The maximum earz-  
pace  width was measured by p l ac ing  ve rn i e r  c a l i p e r s  
j u s t  above and touching the f i f t h  a n ~ e r o l a t e r a l  
s p i n e  on each s i d e .  Measurements were taken on a l l  
specimens caught except  f o r  4 4 1  (n=274)  of the to ta l  
c a t c h  i n  t r a n s e c t  3, dep th  of 360-540 n. 



I h e  c u l l e d  w e i g h t ,  o r  we igh t  of  a l l  c o m a e r c i a i -  
s i z e d  c r a b s  t r a p p e d  in iiac'ii t r n n s e c t  was measured 
w i t h  a  beam b a l a n c e .  The minimum c a r a p a c e  w i d t h  of  
4 i n .  (101 mrn) was o r i g i n a l l y  and a r b i t r a r i l y  s e r  by 
c o m m e r c i a l  p l a n t s  d u r i n g  e a r l i e r  e x p e r i m e n t a l  pro- 
c e s s i n g  o f  r e d  c r a b s ,  A mean i i ~ d i v i d u a l  we igh t  nf  
0.57 k g ,  used  f o r  b iomass  c o n v e r s i o n s ,  was o b t a i n e d  
f rom a  s a m p l e  o f  75 i n d i v i d u a l  c r a b s .  

O t h e r  s p e c i e s  c a u g h t  i n  o u r  t r a p s  were 
r e c o r d e d .  Nirmbers and l e n g t h  f r e q u e n c i e s  o f  jonah  
c  r a b s  j C a n c e r  boreal ; s )  were a l s o  r e c o r d e d  * 

A p r o c e d u r e  used by f a l l e r  (1975)  t o  c a l c u l a t e  
d e n s i t i e s  o f  snow c r a b  ( ~ h i o n o e c e t e s  o p i l i o )  was 
a d a p t e d  t o  e s t i m a t e  the  p o p u l a t i o n  s i z e  o f  t h e  red  
c r a b ,  The i1is tani :e  hetween c r a p s  of  54 m l imi te r1  
t h e  r a d i u s  o f  t h e  a r e a  f i s h e d  t o  27 m, f o r  a  t o t a l  
c i r c u l a r  a r e a  of  2300 m2.  f i l e  d e n s i t y  o f  c r a b s  
f o r  e a c h  o f  t h e  36 s u b a r e a s  ( f o u r  d e p t h  r a n g e s  i n  
n i n e  t r a n s e c t s )  was c a l c u l a t e d  a s  Fo l iows :  

c a r c n  ( c r a b s l r r a p )  
D e n s l t y  ( c r a b s / a 2 )  = - 

a r e a  f i s h e d  (2300  m 2 / t r a p )  

The t o t a l  s u r f a c e  a r e a  of  e a c h  s u b a r e a  was measured 
be tween  i s n b a t h  l i m i t s  and mid-po in t s .  P o p u l a t i o n  
numbers  were es t i rnaced  by m i l l t i p l y i ~ g  d e n s i t y  by 
t o r a l  w r f a c e  i n  e a c h  s u b a r e a .  

RESULTS 

A i.citai of 1335 r e d  c r a b s  were caught  d u r i n g  
t h i s  s u r v e y .  'Rr h i g h e s t  c a t c h  i - a t e ,  i i t  t r a i l s e c t  3 ,  
y i e l d e d  758 c r a b s  i n  48  t r a p s ,  w i t h  a  cui l .ed weigh t  
of 3%. 5 kg ( T a b l e  2)- Low n m b e r s  o f  commercial-  
s i z e d  c r a b s  were c a u g h t  i n  t r a n s e c t s  1 ,  5 ,  7 and 8. 
Host  c r a b s  (75 .4%,  n=1007) were t r a p p e d  a t  a de$h 
o f  360--540 m. C=ltci;es a t  180-3615 m : r i e lded  o n l y  50 
c r a b 5  1 3 . 7 % )  i n  a l l  t r a n s e c t s  combined,  O f  a l l  male  
c r , i b s  c a ~ g h t ,  o n l y  67 or  5% o f  the  t o t a l  were 
c  Lass  i f l e d  a s  s o f t - s l i e i l  e d .  

Red c r a i i s  caught  i n  t h i s  s u r v e y  ranged from 
54-156 fiim i i ?  c a r a p a c e  w i d t h  and m a l e s  were g e n e r a l l y  
l a r g e r  t h a n  f e m a l e s .  No s i g n i f i c a n t  d i f f e r e n c e s  
were  found between a v e r a g e  c a r a p a c e  w i d t h  o f  males  
w i t h i n  e i j u i v a l e n r  d e p t h  s t r a t a  o v e r  a l l .  t r a n s e c t s *  
Howcver, ;a d e c r e a s e  i n  s i z e  is n o t i c e d  when 
compar ing  o v e r a l l  a v e r a g e  c a r a p a c e  w i d t h s  i n  e a c h  o f  
t h e  f o u r  d e p t h  s t r a t a  ( P i g .  31. D i f f e r e n c e s  were 
t e s t e d  wi t l i  a t-test, and  weria s i g n i f i c a n t  a t  P <.Ti1 
f o r  a l l  coinparison?;  e x c e p t  between d e p t h  r a n g e s  of 
360-540 m and 560-720 n?, 

C a r . i p u e  w i d t h  i r e q u e i ~ c i e s  of male  r e d  c r a b s  
c a p i u r - d  i n d i c a t e  t h a t  a  major  propor:ron a r e  o v e r  
t h e  c01'11m~~rclcl1 h i z e  of 101 no. ( F i g .  3 ) .  ?YIP 
p r o p o r t r a q  o f  comrnerc i a l  c r a b s  i n c r e d s r s  w ~ t h  
d e c r e a s , ~ i g  d e p c h s ,  from 77% a t  729-900 m t o  8 2 ,  89 
a n d  98% I n  t i le  s '-ia?iower d e p t h s ,  

ik1y 14 f e m a l e  rs2d c r a b s ,  o n e  b e r r i e d ,  were 
c a u g h t ,  t ? ~  men;\ c a r a p a c e  w i d t h  b e i n g  99 .0  nm ( 24 .2  
mrn S t < ' ,  

Es~~? lh ' l "Ks  OF POfUI,AT:ot< S i % E ,  DENSITY AND 13101.1ASS 

i'.iri.Iia?-!e male  c r i b  nisn:h;,rs t i ~ i i i  iic~i;i;i,{, 
itiunht.; 5 of coinmerc l a ? - s t  z r  c r a b s  (ox. atat idtr ig  c r o p )  
.ii:;i der?.;l i y , arici i i va  i l a h i e  l>iognr?ss ,iii;l biomass 
J I * i ~ . ; i  r :/ wc-ri* c n l r i r l  atr.il hy iii.i,i 11 s t  riii.1 CIS w e l l  a s  

f o r  t h e  t o t a l  a r e a  ( T a b l e s  3  and 4 ) -  The s a m p  
estlrnati..: 'sere a l s o  r a l c l i l a t e d  f o r  c r a n s e r t s  2 ,  3 
a1.d 4 ( T a b l e  5), Thsse t r a n s e r t 5  c o v e r  t h e  a r e a  
h a v i q g  t h e  k l g h e s t  abundance  of c r a b s s .  

A t o t a l  01- I95 j o n a h  c r a b s  were t r a p p e d  i n  t h i s  
s u r v e y ,  95.9Zoof which  were c a u g h t  a t  180-360 m 
( T a b l e  6j. The mean maximum c a r a p a c e  wLdti-i was 
143,O mm ( f 1 1 . 6  in2 SE) ( P i g ,  4 ) -  TLle h i g h e s t  c a t c h  
o f  jonah  c r a b s  o c c u r r e d  i n  t r a n s e c e  3. 

DISCUSS IOK 

The a r e a  a l o n g  t h e  S c o t i a r .  She1 f i j i t h  t h e  
h i g h e s t  d e n s i t y  of  red c r a b s  a p p e a r s  tci he 3etKeen 
s o u t h w e s t  Emerald Bank and s o ~ n ? i  of La Nave Rank- 
T h i s  are'i  was sampled by t r a i l s e e  t:: 2 ,  ? and 4 ,  and 
y i e l d e d  on a v e r a g e  c a t c h  of  26.8 c r a b s  jwr t r a p  i n  
t h e  360-510 m d e p t ! ~  r a n g e .  

L a r g e r  c a t c h e s  i n  t r a n s e c t  3 migh t  have been 
c a u s e d  by a  l o n g e r  s o a k  t k a e  ( T a b l e  I )  and  b e t t e r  
q u a l i t y  b a i t .  Srirveys by t h e  Khode I s l a i i d  1)epart-  
ment o f  N a t u r a l  R e s o u r c e s  ( u n p u b l  i s l i e d ) ,  a 1  tliough 
work ing  w i t h  two o t h e r  t y p e s  o f  t r a p s ,  h a v e  e s t a b -  
l i s h e d  t h a t  s a t u r a t i o n  was reached  a f t e r  a  lb-20 h 
s o a k  t i m e  o n l y .  I n  a  i970 s t u d y  by t h e  Nova S c o t i a  
Depar tment  o f  F i s h e r i e s  junpubl  i s h e d )  t r a p s  h a u l e d  
a f t e r  44-h soa'ks c o n t a i n e d  c a t c h e s  s i m i l a r  ::, t h o s e  
r e p o r t e d  in a 1969 s t ~ l d y  by t h e  same Depar t ioen t ,  
a f t e r  o n l y  12-14 h ,  ?Plus, i t  is p o s s i b l e  t h a t  
l o n g e r  s o a k  t iare  was n o t  an i n p o r t s n t  f a c t o r  f o r  t h e  
h i g h e r  c a t c h  i n  t r a n s e c t  3, 

-, Ine o v e r a l l  c a t c h  r a t e  i r  t h e  s u r v e y  ni igkt  have  
been h i g h e r  i f  bai.t  017 b e t t e r  q u a l i t y  had k e n  used .  
U n f o r t u n a t e l y ,  a f t e r  2 wk a t  s e a ,  t h e  macki.ri.1 had 
s p o i l e d ,  which  may I~avi ,  r educed  t h e  catch r a t e s  f o r  
t r a n s e c t s  1, 2 ,  4 ,  5 and 5 ,  .An o n p u b l i s l ~ r d  s r u d y  by 
t h e  &ova Sco t l a  D e p a r t ~ n e n l  o f  ' r ' i s i ~ e r i e s  i n  1969 
found t h a i  t r a p s  b a i t e d  w i i l i  f r o z e n  mackerel  y i e l d e d  
t w i c e  a s  many c r a b s  pe r  t r a p  a s  t h o s e  b a i c e d  w i t t i  
s a l c e d  h e r r i n g  i n  tile same a r e a  on t h e  same d a y ,  
But o n c e  t h e  m a c k e r e l  had spo:led i t  a t t r a c t e d  even 
fewer  c r a b s  than  t h e  s a l t e d  h e r r i n g .  Friozei? 
m a c k e r e l  was used i n  t r a n s e c t  3, l;tiich rnigli-: .have 
been  p a r t  1.y r e s p o n s i b l e  f o r  the  h i g h e r  c a t c h ,  
However, good q ~ a l i c y  m a c k e r e l  was used ir. f r a n s e c t s  
7 ,  8 and 9 ,  and r e s u l t e d  i n  low c a t c h e s ,  w h i l e  b a i t  
used  in t r a n s e c t s  2  and  L was n o t  f r e s h  and y e t  
p roduced  good c a t c h e s ,  

In  p r e v i o u s  s u r v e y s  a l ~ i i g  the  S c o t i a n  S h e l f  t h e  
h i g h e s t  c a t c h  r a t e s  were o b t a i n e d  w i t h i n  tlie same 
a r e a  a s  t h a t  s a n p l e d  by o u r  t r a n s r c  t s  2 ,  3 and  4 .  
?IcKeenzie (1966) c a u g h t  o n l y  Z i  c r a h s  ia a r e a  
e x t e n d i n g  Fruti! s o u t h  o f  Browns %ilk t o  s o u t h  of 
Emerald Bank on t h e  c o n t i n e n t a l  s l o p e .  His h i g h e s t  
c a t c h  %rs ;nade sou thwes t  o f  Z;i l h v e  Bank, n t  n 

l o c a t i o n  r e l a t i - r e l y  c l o s e  t o  t r a i l s e c t  3. I n  his 
s u r v e y ,  87f: o f  rhe  c r a b s  were c a i ~ g i i t  i n  the 360-540 
m d e p t h  z o n e ,  and no catcl-ies were r e c o r d e d  sou ti^ of 
Browns Bank a l o n g  t h e  Fundian Channe l .  An impub- 
l is ' i ied 1964 s u r v e y  by ~ i i e  Novd S c v i i a  Departmcilt of  
F i s l i e r i e s  froin r l~ t -  s o u t h e a s t  t i p  of S a b l e  I s l a n d  
Bank, west to the e a s t e r n  end o i  Krowns 8ar.l: , i iong 
t h c  180 n 1 i i : i .  c a u g h t  a  menil of bb c r a b s i t r a p ,  w l t h  
a  mnximti!s o f  i h 5  r r a b s / : r a p  <lt 4 ? " 4 7 % -  h3"0? V =  
Maximirm crttrIr r a t e s  dur ln i :  ri;i.s;a Pdo t w r l  ia.r - i~ rv t . - : s  

o i  c l i r rvd  In  t h e  v l c  i i t l  r y  i j f  :)r:r i r-.rtinisr r '1, c , :>I I -  

T l rming  iiiir Fi :~dic i i ;n  i i l  I l i  {:I, i rnh ii~tmhi*r!-a ; ~ r  t i l l s  

i t  T1'3 r 
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T a b l e  2. Catch composition of red crabs ti?, d i ,p??~ ,  isr each t r ans i ?e t ,  

T o t a l  Crr r 1: t-1 wca i gt : t  
Ma Le Female h$iciber of  Torsi c a c c : ~  c a t c h  o f  camneri:ial-- 

red cralis crabs per males and rransett Deprli range -red crabs - pe 2- s i z e d  C - C ~ ~ S  

ucmbers (.n)a hard s o f t  ba r r en  herrie:! r r a p  feniales t ransect  (>I01 ma)  kg 

a ~ e p ~ l ?  r:aiipes: .4=180-360 m, B=3h0-540 ni, 6=540-720 n, D=;720-901) n. 
k~iin~t.rs iii liarentliesis were estimated from subsamples* 



Fig. 3.  Size frequencies of male red crabs, by depth strata, 
trapped along che Seot iaa  S h e l f ,  September Il-Oc~obsr 11, 1978. 

401- 
r Depth Range 

301 180 - 353m .-. roo - 200 fwi - 
ru , 20 
iy C 

0 4 -  
80 100 120 140 160 

Carspoee W ~ d l h  i m m r  

Fig, 4. Size frequencies of jonah crabs trapped in transects 
1 ,  8 and 9 al.ong the Scoirinr! Siit:l.f, Sep tember  11-October 11,  1978.. 



Table 3. Density and popula t ion  e s t i n a t p s  o f  male red c rabs  f o r  a l l  cie$tii 
ranges  w i t h i n  the  t ransee  t s .  

A R 
Calcula ted  Population 

Depth range Galculated area d e ~ s l t y  e s t ima te  
Transec t (dd ilan2 ) ( n o . l m 2 )  ( A  x B) 

T o t a l  i i h l  - - - -. 2,297,200 - 



Table 4 ,  PopuLatiori a>?d olonass estrmates of male red crabs in the total area. 
-- 

Depth Populatron Ponalazlon Standing Standmg cro3 Rlomdss 
range est lmate deasrt3 crop densf t? Biomass densit 

i 12) (no.) (oo,/km ) (70. >I01 m i"d) (no-llon ) 

180-3hll 146,052 152 143,130 149 81 ,441  85 

'350-540 I ,  575,578 2,873 1,402,261 2,557 797,883 1,455 

540-720 195,958 341 152,545 2 84 92,545 152 

720-900 379,572 5> 3 288,475 42 1 164,142 239 

T o t a l  2,297,2011 830 1,996,514 72 1 1,136,016 411 

Table 5. Popslation and biomass estiaates of male red crabs i n  Lransects 2, 3 and 4 .  

Depth Populatro? "opulat~on Standing Stariding crop Blomass 
r a n g e  c s t  mate densrty crop densit3 Nrornass denslt~ 

i m )  (no.) n o /  i q o -  >I01 nun C~br'j (no./kn ) (".I ( k g / k m L )  
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T a b l e  h .  Occiirrciice of  j i inah  crabs and or i ier  sp i>c i e s  ;:I ir;ips, by r r a n s e c r .  

T r a ~ i s c c  t B? pc 11 
i?umbe r : Jonah  $.r;?'.s Syearei l  

Nyca tc f i :  W - it:;icck do~; f i s i i *  i:ezntrosc:yli:oia ! j b r i c i i ;  
i. - i'iisk, B a o s i ~ i -  i ) r n s ~ e ;  

.. > t: . t r  h a k e ,  u z o p i ~ y c i s  tonuis: 

+: - Sntlhnosp i ip l  S l i n e n c i ~ l y s  p3rdsitic~zs; 
P - P o i y c h a e t e ,  l f ~ j a ?  incecia " lb icu la)  
S - Si p~nciuls, Piia"?/rolopsis q o u l d s  : 
% - Sea pen, BaLt ic ina  iiandrchia; 
1, - S t o n e  c r a b ,  Lit1rde.s m a i a ;  
X -- S:?nv c r a b ,  i7i:ionnecelrc.s opsi io; 
1- - 9 - a r f d  sh, ( i d ~ n t a s c e r i d a e  

V o t e :  goose necked barn;,cIes, P o e c i l i i ~ m a  inn??;,guilabera?e were fiotind l i v i n g  
:omrni.ns,~l i y on Gerijo::, 

A i (970 c i t r -*~ey  ir; riais :,vovi* S c o t i a  iiibparl-ment .,f 
F'i :,!I:.!- ;rs i ,111ptibl i s l r e d )  i n v i ~ s t i g . ~ l : . " i  n .;ma! ; a r m  
:19o:19 rlic s1t . i :  i.xii.ndlnp, fron 6 3 " I i ? '  r i  h? '5(?'V arid 
r oz r: s:iocii i lg r:, traiisrac ts 2 ,  3 and 4. Average 
<.,i:, !re'; ot SO ci-ah:i / t rap at 453 rn ~ j e r : .  rt.rorded, 
s i w i  i.ir I t ,  . i ! h , n t w w t ,  o h r s i c e d  iii transecl 3. The Ncw;~  
Sio: ia !?i.ji:irlmeirt of F i s i w r i e s  used iarqrr t r aps  
i ha,: us . i i ~ r i x g  i t ? ;  aur \ i rys .  

Tihi. iiistributio*? o i  crabs  our the Canadian 
c i i a t  inp i I ra1  ;i .ape is mucii more r e s t r i c t e d  by d e p t h  
t i ta i r  or? tiit, ? m e r i c s n  c3r;:i:>e:?~al slo!)e .  Th i s  can be 
i l l u s l r a t e c l  hi, con;,ariiii;, . ~ e  index  of abriildance i n  
i.arl? dep i  i? st i . ~ t z i i i r  tor licrl! ,areas, CnlcrrLat i ons  f o r  
i l i e  ii~d.;x c , f  ,~l:uiid,inci. ircm t h e  !.m~rl,ca? w a t e r s  are 
h i s r ~ i l  011 r I - , iwi  i .a t : .hcs/ i i i i t  I;: effort firm W i g l e y  ct 
a1 . ( ? 9 7 i ) ,  Orrr- .ivcr,nge c a f c h / i - r a p  was i ~ s i - d  :or L l i e  
C ; a n ^ i ~ i  i t 1  M;;a?i.r?' iiic!c~x. For cor3parisc'a9 el;*; indias 
!.,r PAC?! i i i>ptli  ran::,, I:: ); ivcn as a f r ac t i o i ?  of the 
s t  I i - ~ x ? ~ : i ? t ~ : .  .lr*. nor iric i ii:icd s-lrlce 
t h t T  :3 i - \ ) t i abI -~  \121vc < ! I f  t t v l - t B t - l t  [v?ttel-r> !>< 
d i < ? i ~ ' ? ~ * 8 i i < > : l  < L t ~ ; , ( , e ~ ~ l F t  !%t , * I "  1929)+ 

- 
t i .  05 
! -00 
0.11 
0 .24  

The d i f f e r r i i c e s  i n  d i s r r i b r ? t i o i r  p a t t e r n s  coi i id  he 
a t : r ih r l t ed  t o  e n v i r o n m e n t a l  iac tors c o n f i n i n g  the 
majority o f  red crabs a?.ong tile Scotlan S h e l f  t o  t h e  
350- t o  543-rn depth range. Ti! s h a l l o w e r  w a t e r s ,  the 
p r e s e n c e  of many j m a h  c r a b s  in the t r a p s  1 3 3 ~  

i n d i c a t e  L n t c r s p e c i f l c  c o m p e t i t i o n .  

i n v e s t  igatinns c n n d s c t e d  ir:  cotirinentn l slo;ie 
w ; i t ~ . r s  doff t h e  U n i t e d  States have reveal i ,d  fr%males 
e o  be s i ihs t : l i z t i a l ly  nore  numerous than wi!iii I.C iriarnd 
i r i  Ganad i i i l  waters. Wigley rt a ) .  ( 1 9 7 5 )  fipiirtd miire 
females t h a n  miilea i n  their  s u r v v y ,  end  r r r . : i rdc~ l  
v a r i a t i o n s  i : i  sex ratio a c c o r d  iiig to dcpi i 1  ; i r ~ . l  
grngr;ip):i," locat  i o n ,  l ia r fner  (1978) n o ?  8.4 w.~+ii.!.i ! 
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