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ABSTRACT 

McHlman, .lames, ?. , and R o b e r t  W. E l n e r .  1982. Red c r a b  (Geryon q u i n q u e d e n s )  t r a p  s u r v e y  a l o n g  the  e d g e  of 
t h e  S c o t i a n  S h e l f ,  September 1980 ,  Can+ ,J. f i s h .  Aquat. S c i .  1084: i i i  t i2 p .  

I n  SeilLember 1980 t'a]"urr',ey f o r  tile r ed  c r a b  t i e r y o n  q u i n q u e d e n s )  was condiicted a l o n g  the  t n d r  o" t 7 r  

S r o t l a n  S h e l f ,  from Browns Bank t o  Emerald Bank.. T r a p  s t r l n g s  were s e t  a t  d e o t h s  from 193-732 m .  1 +[)~al ct 
3643 r e d  c r , l b s  were c a u g h r ,  2466 ( 6 8 7 )  males  and 1177 (321) f e m a l e s ,  i n  573 t r a p  h a u l s .  Hales !lad a -ie,ili 
c a r a p a c e  width of  123 mm and female.; 102 nm. E x t r u d e d  e g g s  were found o? 209 (18%) f e m a l e  r e d  c r a b s .  S o f t  
s h e l l s  were found on 7 7  n a i e s  and 5 f e m a l e s  ( 2 . 6 %  o f  t o t a l  c r a b s  e x a m m e d ) .  

'The d i s t r i b u t i o n  of  r e d  c r a b s  was p a t c h ?  aind no measured p a r a m e t e r  c o u l d  a c c o u n t  f o r  t h e i r  d i ~ t r i b ~ i t l n r !  
o r  abundance .  Eleaii c a t c h e s  pe r  s t r i n g  were a s  h i g h  a s  50 c r a b s / t r a p ,  r e p r e s e n t i n g  an e s t i m a t e d  d e r s i t y  o f  
21 ,546  c rabs /kmibased  on ail e s t i m a t e  o f  e f f e c t i v e  f i s h i n g  a r e a  IEFA) of  2300 m 2 / t r a p .  Asstiming tki.;  EFA, 
t o t a l  t r a p a b l e  reti c r a b s  f o r  t h e  2186 km2 s t u d y  a r e a  wouir: be 4 ,969 ,890 ,  w i t h  a biomass of  2 , 2 9 0 , 0 2 8  kg .  
C u l l i n g  c r a b s  w i t h  a  c a r a p a c e  w i d t h  100 mm r e d u c e s  t h e  biomass e s t i m a t e  t o  2 ,090 ,338  kg  (91lx unc t i l l ed  
b i o i i a s s ) .  The b iomass  f o r  c r a b s  wit11 a c a r a p a c e  wldt i i  115 rnm wotild be 1,604,852 kg (70% u n c u l l e d  h i o m a s s ) .  

Key words :  nixindance,  b i o m a s s ,  G r ~ i s t a c e a ,  d e c a p o d ,  d ~ n s i t y ,  d i s t r i b u t i o n ,  e f f e c t i . v e  f i s h i n g  a r e a ,  s r x  r a t i o ,  
s i z e  f r e q u e n c y  

HcE;rnan, .James F . ,  and  Xoher t  \ I .  E l n e r .  1982. Red c r a b  (Gexyon q u i n q u e d e n s )  t r a p  s u r v e y  a i o n g  t h e  ridge of 
t i l e  S c o t i a r i  S h e l f ,  September 1980. Can- Tecli. Rep. F i s h .  Aquat .  S c i ,  1084: iii i- 12 p .  

Ln i e l e v ' e  du c r a b e  r o u g e  (Geryon q u ~ n q r i e d e n s i  a 6 2  e f f e c t u 6  2 i ' a l d e  d e  c a i i e r s  en s e p t e ~ r l b r e  l 5h ( i  L C  
:ong  d e  l a  rn ,~rp t  du n l a t e a i i  S r o t ~ a i i ,  d e p i i ~ s  I e  bane Browns j u s q u ' a u  bane kmeraude.  Des l r g n e s  J P  C A ~ I - ~ I  

i l l r e n t  n l a c i i c i  B d e s  p r o f o n d e u r s  d e  183 B 732 m. Au t o t a l ,  3543 c r a b e s  o n t  6 t 6  e a p t u r g s ,  d o n t  2460 ( 6 % " )  d e s  
m a l e s  e t  1177 ( 3 2 2 )  d e s  f e m e l l e s ,  l o r s  d e  573 m r s e s  B l ' e a ~  d e  c a s i e r s .  La l a r g e r l r  moyex~ne d e  c a r a p a c e  des 
mslrs ' e t a r t  d e  1 2 1  nm, c e l l e  d e s  f e m e l l e s  102 mm. On a  t r o u v s  d e s  o e u f s  e x p u l s ~ s  chez  209 f e m e l l e s  (Ina'). 'k3 
c a r a p a c e s  m o l l ~ s  o n t  i t 6  n h s e r v 6 e s  c h e z  73 m j l e s  e t  5 f e m e l l e s  (2.52 d r  i o d s  l e s  c r a b e s  examrnEis). 

La d i s t r i b u t i o n  d e s  c r a b e s  r o u g e s  e s t  i a g g a l e ,  et c e l l e - c i  a i n s i  que l e u r  ahondance ne peuvefit 
s ' e x p l i q r i e r  p a r  aucun  d e s  p a r a m s t r e s  ioesurgs.  t e s  p r i s e s  mo e n n e s  d e s  l i g n e s  peuven t  a l l e r  jusqi i 'B 5 0  c r a h e s  5 p a r  c a s i e r .  G e c i  r e p r 6 s e n t ~  tine d e n s i t 6  d e  21,546 c r a b e s i k m  , fond62 srrr une a i r e  de p k h e  e f f e c t i v e  
e s t i m h  5 22100 m 2 / c a s i e r .  \r, s u p p o s e r  que  c e  s o i t  1 2  l ' a i r e  r i i l e l l e ,  l e  t o t a l  d e s  c r a b e s  p c c h a b l e s  dans  l a  
s u p e r f i c i e  d e  21Rb km" 6 t u d i i . c  s e r a i t  d e  4 , 9 6 9 , 8 9 0 ,  s o i t  tme biomasse d e  2 ,290 ,028  kg.  En m e t t a n t  di. c6tEi 
l e s  c r a b c s  d e  Largeut- de i.iir-apace d e  100 mni ou moins ,  l a  h lomasse  c s t i m g e  e s t  r C d \ ~ i t t  2 2,090,338 kx  ( 9 1 1  cii. 
l a  b iomnssc  ntin t r i B e ) .  La h1o;iinsse d c s  crzri3rs d r  i>111s d e  115 mm s e r a i t  d i a  i , h04 ,R52  ki: ( 7 i ) i '  r ic .  ]:I i,L(irn;i:;.;t. 

non rr.ii?t,),  





The deep-sea  r e d  c r a b ,  Geryon q u i n q u e d e ~ ,  i s  
w i d e l y  d i s t r i b u t e d  i n  t h e  A t l a n t i c ,  P a c i f i c ,  and 
I n d i a n  Oceans  : ~ t  i i e p t l ~ s  from 40-21 56 m. I n  rite 
w e s t r r r i  Ai l a n t i c ,  r ed  cr i t l is  :ire Fi)urld irrrrn Nova 
S c o t i a  t o  A r g e n t i n a  arid are intist iommon ; i i  r?i!ptiis 
f rt)m 2135-915 rn ( l i a e f n e r  aiid tdusick 1974;  Wigicy e t  
a l .  1975 ;  t i a e f n e r  1978) .  They have  been found i n  
a s s o c i a t i o n  w i t h  mud, s a n d  o r  ha rd  t o t t o n s  (Caddy et 
a l .  1974)  where t e m p e r a t u r e s  a r e  5-8°C (Wigley e t  
a l .  1975). L i t t l e  is known of t h e i r  l i f e  h i s t o r y  
a n d  ? t a b i t s .  Males  a t t a t n  a  wxii i~um c a r a p a c e  w i d t h  
(CL!) nf i 7 R  mm, and a  maximum weigh t  of  1.35 kg 
(Caddy e t  a i .  1974; iiolmsen and  ' I c A i l i s t e r  19741 ,  
Females  a t t a i n  a  maxiinum CW o f  114 m i i ~ ,  and  a  inaxinrum 
w e i g h t  of  0.57 kg (Caddy e t  aL. 1974;  ilo'imsen and  
X c A l l i s t e r  1 9 7 4 ) .  S e x u a l  m a t u r i t y  o c c u r s  i n  f e a a i e s  
a t  a CW o f  80-91 m. ( H a e f n e r  1978). ?lo d i s c r e t e  
m o l t i n g  p e r i o d  h a s  been  d i s c e r n e d  and  a  s iow growth  
r a t e  is i n d i c a t e d  by rag r e t u r n s .  Red c r a b s  t h a t  
w e r e  t a g g e d  ( i - e .  w i t h  t a g s  n o r m a l l y  s h e d  a t  
m o l t i n g )  o f f  P l a s s a c h u s e t t s ,  USA, i n  1974 (Ganz and  
Herrmann,  i ~ n p u b l ,  d a t a ) I ,  h a v e  been found Ln 
c o : m e r c i a l  c a t c h e s  a s  r e c e n t l y  a s  August 1981 (P, 
G e r r i o r ,  p e r s .  coim. ). 

i ' revloi~. ;  a t t e n i p t s  t o  a s s e s s  tile nwgiliiiide ant1 
coimerrl:xl p o t e n t i a l  of tt:c S c o t i n n  Siicslf ( a n d  
G e o r g c s  iiank) r e d  c r a b  rr:.;orirci? were c a r r i e d  o u t  by 
S t o n e  and  B a i l e y  (19XO), t h e  Nova S c o t i a  Dept .  o f  
F i s t i e r i e s  ( p e r r y 2 ,  s h a r p 3 ,  Cadegaili\ ,311 unpubl .  
d a t a ) ,  and  ZZcKenzie ( l 9 h h ) .  At tempts  LO e s t a b l i s h  a  
c o i n n e r c i a l  f i s h e r y  o f f  e a s t e r n  Norti1 kmer ica  have 
b e e n  examined by G e r r i o r  (1981) and  i n d i c a t e  t h e  
1ii.t.d f o r  a p p r o p r i a t e  t e c h n o l o g y  atid economic 
riinil i L  ioi is  f o i  tile s u c c e s s  C r l l  r s i a b l  ls i i i~ir i i t  of  suc l i  
s f i s r ~ e r y .  The q u a l i t y  of  r e d  c r a b  meat is h i g h ,  b u t  
f i s h i n g  c o s t s  would be r e l a t i v e l y  h i g h  a l s o .  C o s t s  
F o r  a-i o f f s n o r e  decapod f i s h e r y ,  compared t o  t h o s e  
o f  ai l  i n s h o r e  decapod f i s h e r y ,  would be g r e a t e r  
b e c a u s e  v e s s e l s  must be l a r g e r ,  t r a v e l  f u r t h e r ,  t r a p  
d e e p e r ,  and  h a v e  a d d i t i o n a l  equ ipment  f o r  c a t c h  
p r e s c r v a t  i o n .  

At p r e s e n t ,  a  s m a l l  and a p p a r e n t l y  s i i r c e s s f u l  
c o m n c c c i a l  r ed  c r a b  f i s l ~ e r y  ( t w o  v e s s e l s  f i s h i n g  o f f  
X a s s a c h i i s e t  ts  and  Rhodc I s  1ar.d) p r o v i d e s  enough r e d  
c r a h  t o  a l l o w  t i l e  Bay T r a d i n g  Company, l n c .  o f  
I l a n v e r s ,  ? l a s s . ,  t o  p roduce  ;i v a r i e t y  of r e d  c r a h  
p r o d i ~ i i s .  ' R e  s u c c e s s  of t h i s  o p e r a t i o r i  may be 
a r i r i h i a t c d  t o  a  number o f  f a c t o r s ,  sucir a s :  1 )  a  
c i i o p c r i i t i v c  work ing  r e i a t i o n s h i j ?  bc twcrn  tlie owner 
oC ti l t> f i s l ~ i n g  v e s s e l s  and  t h e  p r o d u c e r  o f  t h e  
c o r ~ m c r c l a l  p r o d u c t ,  i . e .  a l l  c r a b s  l a n d e d  a r e  
p r o c e s s e d  r a p i d l y  a t  a  p l a n t  t h a t  h a n d l e s  o n l y  r e d  

IGanz ,  A. R., a n d  .J. F, Herrmann. 1975. 
I n v e s t i g a t i o n s  i n t o  t h e  s o u t i ~ e r n  I<ew Englaird red  
c r a b  f i s h e r y .  RIiode I s l a n d  Dept. Kat ,  b s . ,  Div. 
o f  F i s h  and W i l d l i f e ,  H a r i n e  F i s h  S e c t i o n ,  78  p. 

2 ? e r r y ,  L. A. 1969. Kova S c o t i a  d e e p  s e a  c r a b  
e x p l o r a t i o n s .  1908. Cnj,iibis MS Pep,, N-S, Dept . 
F i s h * ,  38 p~  

3 S h n r 2 2  C. 1970. T r i a l  commerc ia l  exploitation 
o f  r e d  c r a b  r e s o u r c e s .  Unpubl.. R e p a 9  N.S. Dept-  
F i s h * ,  14 g -  

L ~ a d e g a n ,  E m  1971, Development of r e d  c r a b  
f i s h e r y  1970 a n d  1971.  Unpiibl, & p a ,  N*S. Dept. 
FFs l l , ,  1 5  p. 

1 - 
c r a b ;  2 )  l abor  c.ost r e d u c t i o n  a b o a r d  t h e  f i s i i i n g  
v e s s e l s  t h r o u g h  m e c h a n i z a t i o n  of  t r a p  l ~ a n d l i r ~ g  arid 
c r a b  b u t c h e r i n g ;  3 )  a  p r o c e s s i n g  p l a n t  d e s i g n e d  
s p e c i f  i c a L l y  f o r  t h e  mechan ica l  e x t r a c t i o n  of red  
c r a b  meat ; and  4 1  t i le  p r o d : ~ c t i o n  of a \ i ; i r lc i  y i r f  re:j 

e r d h  p r o i d i ~ c t r  of' c o n s i n r e n l -  i p i n l i t y  j i n c l i , r i i ! i $ :  Iilgh 
quo.! i t  y  red i.r;ih p r o i l i i c t ~  ;i!i i d e l  1 11s lxiik i n s t  ! t t i -  

t ioiiisi prci;iiic,tr t i r t t e  l ack  si>r*cic>l; s p e c  l i ic i i l r * r r !  i t y  
bu t  t i t  i l i z e  fu  l I y  tile lower gr;idia rir s c c o ~ ~ i i ; x r y  
p r o d u c t s  of p r o c e s s i n g )  + 

The purpose  of t h i s  i n v e s t i g a t i o n  was t o  
examine t h e  d i s t r i b u t i o n  and abuitdance of  t h e  r e d  
c r a b  r e s o u r c e  on t h e  e d g e  of  the S c o t i a n  S h e l f ,  
e s p e c i a l l y  i n  :he a r e a  inost a c c e s s i b l e  t o  tile 
e x i s t i n g  o f f s h o r e  l o b s t e r  f i s h i n g  f l e e t .  T h i s  
i n f o r m a t i o n  is e s s e n t i a l  t o  a n  economic a r - . a i y s i s  
which s h o u l d  p r e c e d e  a n y  a t t e m p t  t o  e s t a b l i s h  a 
c o m m e r c i a l  r e d  c r a b  f i s h e r y .  The e s t a b i i s i ; m e n t  (if a 
s u c c e s s f u l  r e d  c r a b  f i s h e r y  i n  Canada w i l l  dcpcnd on 
t h e  e f f i c i e n t  e x p l o i t a t i o n  of t h i s  r e s o u r c e .  

Tlie s u r v e y  was condtit:ted f r o m  Llie 70-5 in 

i h a r t i ? r i * d  v e s s e l ,  M/V FI,VlNC DUCI.IESS, our #)I J'iirt 
Moriton, "iov;i S c o t  l a ,  Trapii were atst hi , twc*c.n  
Scp tembcr  I ;tiid 1 5 ,  1980,  :jt 2 5  s l tcvs : i l o r l j :  2 4 0  k m  
of con 'ctr i i~nl ;*l  s l n p c ,  f rom :lie cas t  sirti? of i i ? c >  
Eundian  Ciianrit-! s o u t h  of  Broulns Yank t o  sci l t i i  of tiic 
e a s t e r n  e x t r e m i t y  of Emerald Hank ( F i g .  i ; ,  The 
e x a c t  l o c a t i o n  of  e a c h  s i t e  is g i v e n  i n  T a b l e  i .  

The s t r a t e g y  of t h e  s u r v e y  was to exxalinc 
a p p r o x i i n a t e l y  e q u i d i s t a n t  t r a n s e c  t s  , w i t h  t r a p s  
p l a c e d  at random w i t h i n  e a c h  of t h r e e  dcpt l l  aonibs; 

d e l i n e a t e d  hy 183-355 n (100-139 im), 366-548 ,n 
q 2 0 0 - 2 9 9  fa), and 549-732 m j30O-SiiO fm) .  O I I ~  
s t r i n g  went  d e e p e r  t h a n  expiic t e d  t o  a  men17 d e p t h  of 
i 3 b  rn. D e v i a t i o n  from t h e  s:impling s t r a t - . g y  was tile 
r e s u l t  of a t t e m p t s  t o  rn i i~ lmize  ~ c ? a r  l o s s  by i?nt 
s e t t i n g  t r : i ;>s where t h e  bot tom g r a d i e n l  w;:s too 
. s t e e p  o r  iinc,vcxi~. A1 thougi-: t h i s  exc  liis!~>ri ,)i Lr-zip 
s e t s  due to bnL?-;in~ t y p r  i-ri!itrih:ili.d ;I h i a s  t i l e  

snm!,ling pr:,ccdiirci, tile compru;nise was coriii4i.reil 
n e c e s s a r y  f o r  rile c o m p l e t i o n  of t h e  s u r v e y .  

T r a p s  were s e t  'between m i d - a f t e r n u o ~ i  anti c . i r i y  
e v e n i n g ,  and l iauled t h e  fo l lowin i ;  d a y  b . > t w i ~ c - :  
s u n r i s e  and mid-day, Soak t imes  ( T a b l e  I )  a v r r a g e d  
1 6 i  h ,  r a n g i n g  from 103 ti? 221 11. The 1ii::lii.s~ c ~ r t c l i  
p e r  t r a p  h a s  been n o t e d  ti) o c c u r  a f t e r  , ~ i  l l i  t i ,  2 0  11 

s o a k  (Ganz and i ierrmann,  u n p u h i -  d a t a ) ' .  0111 y 
f o u r  s t r i n g s  of t r a p s  ( o u t  of a  t o t a l  of 2 5 )  d i d  no r  
have  s o a k  t i n e s  w i t h i n  t h e s e  l i m i t s .  

S i n c e  t h e  c h a r a c t e r i s t i c s  o f  t h e  t r a p  t y p e  used  
may a f f e c t  t h e  s i z e  of c r a b  and magni tude  and s e x  
c o m p o s i t i o n  of  t h e  c a t c h ,  a  :tu;ibcr of t h e  more 
commonly used  decapod t r a p s  were cxzrniined. fi ivt? 

k i n d s  of t r a p s  were u s e d :  1 )  l a r g e  r e c t a n j ; i ~ l a r  
s t e e l - f r a m e d  snow c r a b  t r a p s  m e a s t ~ r i n g  0. 51 rn x 
i , l 9  m x 1 . 1 7  m w i t h  two r e c t a n g u l a r  s i d e  : , p e n i n g s  
of  0.12 m x 0.19 m and a  mesh of  25 mm; 2; l a r g e  
s t e e l - f r a m e d  .Japanese-type c o i ~ i c a l  t r a p s  i n e , ~ s u r i n g  
0- 70 m i t igl l ,  1.60 m base d i a m e t e r ,  with a s i i ? g ? c  
c i r c u 1 . a r  t o p  e n t r a n c e  of 0.45 iii d i a m e t e r  ;.nil a  mesh 
of  130 rnm; 3) s m a l l  s t e e l - f r a m e d  J a p a n e s e - t y 2 e  
c o n i c a l  t r a p s  m e a s u r i n g  0.54 m h i g h ,  1 - 2 0  m kiss 
d i a a e t e r ,  0.12 m t o p  d i a m e t e r  w i t h  a mesh of 1 1 2  m n  
a n d  a  s i n g l e  t o p  e n t r a n c e  of 0,45 a d i a m e t e r ;  4 j  
wooden h a l f - r o u n d  i n s h o r e  l o b s t e r  t r a p s  froio s o u t h -  
x e s t  Nova S c n t i a  ( P o r t  ; .ki l t land)  m a s u r i n e  i . 2 1  .n 
I-ong* O * i O  ;i: v i d e ,  0-39 ni h igh  w i t h  l a t i ]  spacing o r  



'3::-'$?, CIITI a11d *w i t11  ti^ s i t i t ,  x>.d OIIC zn<l r ~ ~ t r a n c e  of  
0, !b iil ciiiiincicr; ;ii:d 5 )  i;ii:>den o f f s h o r e  l o b s t e r  
~ i - , ~ p s  n i i ~ n s ~ i r i n g  1 .02 rn long, 0.81 n  bot tom w i d t i i ,  
I!,h(i n t o p  w i d t h ,  0.48 s, I:igR w i t i ;  l n t I i  s p a c i n g  of  
22-$i! min ,  and  t x o  o p p a s i ? e  s i d e  e n t r a n c . r s  o f  0-17 m 
c i i a n e t e r .  ~ l l  t r a p  t y o e s  a r e  a s  used i n  commercial  
d e c a p o d  f i s h e r i e s .  

The g r o u ~ i i l i n e  f u r  c l i c l ~  Lrap  s t r i n g  was 1493 m 
l a n q  wii l '  r r a ; i s  s p a c e d  62 n; a p a r t  i n  r k  s e q u e n c e s  
G:-.(,b,T i l l  1::  I;;, 2. S h o r t  s l . r i e g s  of 13 t r a p s ,  a l s o  

siuce"ih2 rn a p a r t ,  weri- rise<': a i  dep t i i s  g r e a t e r  tiinn 
IYiO m ;itid .where a  s t e e p  bot tom g r a d i e n t  a n d / o r  
sLr!)ng t i d a l  r i i r r e r l t s  made ri-tr m a n i p u l a t i o n  of  a 
1 5 - t r a p  s i r i n g  imprnc t i c a l ,  idhenever p o s s i b l e ,  
e , r r i i i g s  wih:t. s e t  p i i r a l i e l  t~ thi. bot tom c o n t o u r  t o  
a v o i d  Large d c p t h  d i f f e r e : r c e s  between t r a p s  on tile 
sainr s t r i ~ g .  i n  t h e  d c c p c r  : i r eas  where tile ho t tom 
g r - a l i c n t  was s t e e p ,  i r a l ,  s t r i n g s  w c r  s e t  
t a n g e n t  i;ii i:~ a c r o s s  tile i.onLr>iir o r ,  i n  i;nrnc 
instaa! ici .s ,  werc  hung p<.rpendic: l?ar  to t i i r  conior.r 
o v e r  t i ; ~  s l n p c .  ?'!I: s  I;?t:t>r ?;erliod was 11i;cii Ft;r 
> ;<> t i .  i 118; t : - ;~[ is  1.1 >z"c?c:ir q ! i ~ l  f.-ndgcs ;;osj t i ~ n s .  
" loor i;r+: i in i -c ; ,  Lwo t o  Cl!ree tinnes ?~r:~:c ,r  i i ~ n n  thi. 
? i , p t i ~ ,  werc  ;~ i tnc l i i ;d  to hot i i  rncis i i i  c;ici: s i r i n g ,  
c x c c p t  for i!?c s i ~ o r r  s r r  i n g s  wiierc. r i l l  y onc rnooring 
1 2 A , , < '  .. w,is u s e d -  A t  :i~t, s t r r f a r r  einci of  cnci? mooring 

l i n t ,  i i 1 i . r ~  v;is ;i J > L I C ) Y  anil a i?igil f l y e r  w i t h  a  r a d a r  
r < * f l  < , C ~ ( > I " =  

1 t a p s  W C I I C ~  b'iited ~ i i  ti! T r o ~ e n  r;i;%rkiircl i n  ii 
i iyioi ,  r:li,si! b a i t  I,;!$:. '?!ti- Ns~ia S c o t i a  n c j i a r t n e i l i  of  
,- :.islicrii,:, . i i"ci-ry,  tinptih;. i?at; i j2 found m;ickerel to 
h c  tile h e s t  h , ~ i i  f o r  iriipp!!>i; r c ~ i  r r n b s .  l .arge 
r e i t s ~ r f : i ! i  n r  sr eel-.i rn.nisd and l a r g e  ciiri:c;~i t r a p s  
weria h;>it i%d w i t h  s i r  m;ickcri;l (niiniir 0,)+5 ~g i,ncli) 
whi Le tile s i n d  l.er t r a p s  were b a i t e d  w i t h  t l r r e e  f i s h  

., .: ..i ,I. O l d  bait +mi. r e m o v ~ c i  and 7 ~ j i  h a j  t added  a s  
e a c h  :r::p wa.; e m p t i e d  a f t e r  hiiilLil-~gr 

P o s L t i s r i s  a t  boril e n d s  o f  eacii a i r i :%g were  
rec i , r i ?cd  n s  I,#jraii C c o o r d i n a t e s  and su1;sei;iieiltly 
c o i ~ v e r r c ~ d  t o  i n t i t u d e  and l o ; i g i t u d e ,  n e p t h s  'were 
r e c o r d e d  c i ~ n t i i i ~ w u s l y  d u r i n g  s e t t i n g  and ha i i l i i lg -  
B o l i i i ~ i i  i i i r r j ?e ra t i l r es  i.rirrc r e c o r d e d  w i t h  2 
h a t  I .y t l~ rn :ogra71 i .  

Data r v c o r d e d  f o r  eacl i  c r a b  s p e c i e s  inci i i i led 
nti.ribrrs :-icr I r n p ,  s e x ,  c a r a p a c e  nid"_il, s h e l l  hard-  
t16,ss and t i le  ; , r e s e l c c  o r  :ii?seiic:e of e g g ! , ,  i7arapace 
widt i !  (rn;ixini;iil d i s t a n c e  beeveen  ciie t i p s  of t h e  
an ie ro-1 ; i : e r ; i l  si,i .nes) \was ileasirred t o  t h e  n e a r e s t  
m i l l i n e t ~ ~ r  wicii v e r n i e r  c a l i p e r s ,  S n e l l  h a r d n e s s  was 
eva l i in i s>d  oiiii; i n  tiie i :xtremes of  ha rd  and s o f t  by 
man:is.l c i i a p r e s s i o n  0: rhe propodus.  Ind iv id r ia l .  wet 
wi> igh i s  o f  : rozea c r a b s  were t a k e n  w i t h  a  top-  
l o r r d i i : ~  b a l s o c e .  

E s t i m a t e s  o f  d c n s i  ry, t r r r l ~ ~ b l c  rliimbcrs, and 
t ra; , : lblc  h io i -ass  werc based  s o l e l y  on t h e  c a t c i i c s  (if 
o f f s i i : ) rc  l o h s i e r  t r i i : ? s ,  s i r l c e  t h e y  were tLic most 
corniiii:,~ t r a p  t y p e  u s e d ,  n i8 rmai ly  c i )mpr i i ; i~ ig  h0Z : i f  

e a c h  r , t r i i i i ; .  The n:r,i:-i iiri-iber iif red c,r;rhs c;iiig?rt 
p e r  o f f s i io r i ;  1obs tc . r  t r ; in  was r r n l c i ~ l a i i i ~ l  for e a c h  
s a m p l e   sit^ ( t r a i l  s t r f n g ? .  Tire rni,an ~ a t c t i  r)er 
o i f i i i o r i .  t r ; i p  was c o ~ s i d r , r e d  a s  ;i r e p r e s e i r i a t i v r  
c a t c t i  of tilt. *x.iiule "sanj:ling a r e a , "  Sampl ing  a r e a s  
w e r e  d e l i n e a t e d  by t i e  ili,pti. zone r o a t o i r r  l i m i t s  t o  
t1.e norcl i  and  so:ztiir a:id h a i f  t i le  d i s t ; , n c c  i n  
a i j n c c - r t  s a m p l e  s i t e s  w i t h i n  t h e  same ilcjitli zo:~e.  

, .  L I .  :OJ.II- - case . s*  rat.r:11 ( l : * ~ a  f~ t;i!, j~ rc ;x . t~na i  s t r i n g s  

w e r e  ii:;nbined and n ~ r a l y z e d  ;ri; n s i n g l e  s i t e  ( s i t e s  3 
acci A ,  13 and  14, 17 aiid 1% a d  24 and 2 5 ) -  Ir 
e;ici: r a s e ,  oni. of  tile "ro s t r i n g s  was :i s h r c  one 

(P ip , .  2 ,  T a b l e  1 )  wtiici? was s e t  w i t i ~ i i i  3.7 I\:o o f  ~ h i .  
o t h e r .  

C a t c h  per  t rn l )  was c n i i v ~ r r c c i  i n t o  d r : i s i t y  based 
on  an e s t i m a t e  t o r  t h e  e f i e c t i v e  F ~ s i ~ i c g  :ire<>. ( h F A >  
p e r  t r a p .  An EFt. o f  2300 m 2 / t r n p  was used hy S t o n e  
and B a i l e y  (1980) f o r  r e d  c r a b  i n  ahout ti><. same 
s t u d y  a r e a ,  Tlieir e s t i m a t e  was based on 
a s s u m p t i o n  e a c h  c r a p  f i s h e d  a  c i r r u i a r  are; i  oiith a 
r a d i u s  of ha l f  t h e  d i s t a n c e  betweeil ad.j;:cen: t r ? p s .  
On t h e  same b a s i s ,  t h e  EFA e s t i m a t e  i n  t ! i i s  i n v e s r i -  
g a t i o n  would be a p p r o x i m a t e l y  3000 a 2 / t r n p ,  

Dur ieg  e x p e r i m e n t a l  t r ap~i r i~~g:  f o r  si:'iw c r r lb ,  
~ h i o n o e c e t e s  o p i l i e ,  M i l l e r  (1975) e s t i m 3 t c d  EFA's 
o f  2500-5300 m 2 / r r a p  (mean of 4100 in2 / t ra l , j  
f o r  J a p a n e s e - s t y l e  c o n i c a l  t r a n s  b a i t e d  wit-ii c i i i  

i l n s p e c i f i e d  q u a n t i t y  o f  f r n 7 ~ n  ? ? e r r i n g ,  TI:es:c '<1'A 
e s t i m a t e s  were based on t h e  c n l i h r a i i o f i  of 
c o n i n e r c i a l  t r a p s  w i r h  hoi t i i is  jjh:,lofrep?li-. I n  r!ic* 

p r e s e n t  i n v c s t i g - i t i o r r ,  EF:, va1tlc.s hc)twcci: : ! ~ ~ ! I ~ l  ,?ii:i 
h i 0 0  rn2/tr;ip wcrr iised to prodiice osf  i n i ; i i t . i ;  o f  
t o  t r i i  t r n p a h l i -  n i lnhers .  iio;rever, nssiimin:: i.<rc!~ t r i ! ) ,  

i s  possitinnetl a t  t h e  c e n t e r  of ;i c i r c i l h r  f i s i , i n j <  
a r e a ,  :lie es:iiiidLes of FFA i n  i.,xii.ss of 3000 
m 2 / t r a j i  would ! n v c  r a d i i  g r e ; i t e r  tjiiili t h e  ? I  m 

( h a l f  t h e  d i s t a n c e  betweixn [ . r aps )  used  i n  t l ~ i s  
s t u d y ,  and would t h e r e f o r e  e x p c r i e ~ i r e  o v e r ?  , ip  In  :hi. 
a r e a s  o h a t t r a c t i o n  w i t h  ac t r i a l  d e r ~ s i t  i e s  !>ejr:f: 

h i g h e r  tiino those e s t i m a t e d  i l e re*  

An eetimi!Lc- f o r  t h e  nimber ,rf t r apr ih l t ,  r r , ih- .  
f o r  e a c h  s a m p l i n g  a r e a  was disc-i-led a s  fo:lt;i:r: 

No, t r a p -  = I km2 int,aii iio. ("rnh., sampi ing 
X - 

a h l o  c r a b s  1 : 1 : ~ ( k m ~ / t r a ~ )  :,fFshorc, i r ; i p  ';ire:c(l,m2) 

'Ti~ese val  i ~ e s  wore t h r n  i~iminc~d f o r  a l l  s;iinp!i:>j: arc,.:; 
w i t h i n  a d e p t h  zone,  The c r a p a b l e  ni inhcrs  f u r  t l i r  
t h r e e  d e p i h  zones  were then  surrLmecl f o r  a  to ta l  
t r a p a h l e  number e s t i a a t e  f o r  Zlic e n t i r e  2186 k n 2  
s t u d y  a r e a .  

Sex r a t i o s  and s i z e  Freqiier,ric-s were clerermineci 
from t h e  t o t a l  c a t c h  f o r  eacl i  deprh  zone.  i oir;io 
c r a b  weigh t  f q r  e;ici! s e x  w b C h i i ~  one:? dei>t i l  z!inr5 1.7;$ 

used t o  c o n v e r t  t r a p a b l e  niiznl>ers i n r s  t r r i ; iahIc 
b iomass .  'llie mear: c r a b  wcigiiz f o r  e a c h  *;ex .~!ir!iiii  
e a c h  d e p t h  zone was d e t e r m i n e d  a s  l o l l o j r s :  

"Lean c r a b  weight ( k g )  =: 
i= 1 

where Yi i s  c ; ~ c i i  i n d i v i d u a l  c r a b  weiglit  wit!^ .i 

CIJ a t  ~ h e  a i d p o i a t o f  a  5-mn incrciniint gr i ) i ip ,  a s  

d e t e r m i n e d  from a  power c u r v e  eqilar i o n  d e s c  r i  h  iiig 
tile r e i . a t i o n s h i p  between Q: and to t ; i l  wet ~ieigh:, 
and  Pi i s  tile F r c : ? n t  c o n t r i b i : i i o n  o: tile ,%>ole 
5-mm inc rement  g roup  t o  t h e  t ra; ,ah?i?  ntirnher i L . ; c i ~ n i : .  
f o r  e a c h  s e x  i n  e a c h  d e p t h  zone (:I i s  t!ie 111:nber of 
5-am i r i c remei~ t  g roups  e x i s t i n g  ~ d i t h i n  ;lie fri.i!~re!ic !i 
d i s t r i b i r i i o n  f o r  eacl i  s e x  i n  t~ac l i  dejrtil zo~ : i - ) .  

Ilinm;iss c s -c imates  f o r  ci.>mi?eri:ial s i z i ,d  i.rnI>s 
( i  . e ,  ::!all i i ig c r a b s  SlOO mm as si lgj iested b:; Sr.onc3 
and B;ii i c y  ( 1980) and S-1 1 5  rriii a s  jir;ic t icer l  by t ! i c a  

commerc ia l  r ~ d  c r a b  f i s i i e r v  i:? t h e  i io r t .h i ' 8 i~?er : i  
Uni ted  S r t a t ~ ~ j  werc d r r i v ~ d  i ly t!ie sane mi! ''od~; as 
d e s c r i b e d  above. 

A t o t - 1  3643 red c r a b s  were cai:$:i!t nc 25 
s i t e s  ( F i g ; .  i j .  Of t h ~ s e ,  301 5 were  examii~iai  for ! 1 
c a r a p a c e  w i d t h ,  1) s e x ,  3) s l i e l i  ! i a rdncss ,  rznd L )  
t i le  p r e s e n c e  or. a h s e a c e  of  i 'zgs. T i e  r i -ni i r l iqi :  h i 8  



c r a h s  ( 3 2 1  m a l e s ,  307 i e i n a l c s i ,  a l l  from s i t e  5 ,  
w e r e  i-xainilred o n l y  f o r  s e x .  

'Tile i y o ) . r a p h i c  d i s t r i b u t i o n  o f  r e d  c r a b s  was 
pa ti-liv w i  ti1 r e s p e c t  t o  c i > n p a r a t l i i ~ e  aht indance.  
Nii!civ-six p e r c e n t  !if a l l  c r a b s  were o b t a i n e d  a t  9 
o f  tiit. 21 s;im!)le s i t e s .  The  g r e a t e s t  p r o p o r t i o n  of  
c r i i h s  was catiglit sot i t l iwest  ilinera1.d i h n k  a t  s i t e s  
5, h ,  aild 7, wiiere 2152 c r a b s ,  o r  59% o f  t h e  t o t a l  
c a t c h ,  were ob tc i ined .  One s i t e  soix"i~ens! o f  Emerald 
Bank ( s i t e  2 ) ,  two s i . t e s  s o u t h  of  Baccaro  Barrk 
( s i  ti..; 16 and 1 7 ) ,  and  cirree s i t e s  so t l th  o f  Browns 
Xnnk ( s i t e s  23;  2 6  ant? 2 5 )  accoiii-ited f o r  a n o t h e r  
1314  r e d  c r a b  c a p t u r e s ,  o r  3 7 %  o f  t h e  t o t a l  c a t c h .  

Kcd c r , ~ h s  were caii::t?: at 8 of L ?  r i t e s  ai v h i c h  
bott4,m t e m p e r a t u r e s  wcre recorde i i  ( T a b l e  1 ) .  The R 
s i t t a s  ixid t e rnpera t t i r es  of 5 .  5-8, 1°C wi ti1 a  mean o f  
6.9"C. F i v e  of  tile 1 '3  s i  i6 . s  at wliich t cn ipcra t i i r cs  
w e r e  r e c o r d e d  produced ~ i o  r(bd c r ; ~ h s  arid 11ad khlghor 
t empvra t i l r t . s  o f  8.3-iO.O"i: wit!! ;r menil ( i f  H.9"<:. 

Y t ~ l c s  compr i sed  r-wo t i i i r d s  o f  tile t .ot;il  c a t c h ,  
oi l tni i inbcring f e m a l e s  by 2466 t o  1 1 7 7 .  Sex r a t i o s  a t  
i : ld iv id i in l  s i t e s  were h i g h l y  v a r i a b l e  ( T a b l e  1 1 ,  
t i ~ o u g i ?  m a l e s  were more a b u n d a n t  t h a n  f e m a l e s  a t  a l l  
l o e a z i o i i s  e x c e p t  s i t e s  5 and 6, wilere ma1e:female 
s e x  r a r i o s  wcre 0 ,97:1  and  f i . i i O : l ,  r e s i , e c t i v e l y .  The 
p r o p o r t i o n  o f  f e m a l e s  d e c r e a s e d  w i t h  i n c r e a s i n g  
d e p t h  ( T a b l e  2 j ,  

Of t i l e  209 f e m a l e  r e d  c r a b s  wit t i  e x t r u d e d  e g g s ,  
8W (186)  were c a u g h t  a t  d e p t h s  o f  183-305 m, 9.6X 
( 2 0 )  a t  366-548 m and  1 .4% (1) a t  549-732 m .  
i i l t h o i ~ g i ~  t h e r e  were fewer  f e m a l e s  w i t h  i n c r e a s i n g  
d e p t h ,  tiii. p e r c e n t a g e  of h c r r i e d  f e m a l e s  ti, tile 
i o t a 1  i?riinix?r of fi,rnales :,nii,:i>t v i t l i i n  tlir deptlt zorie 
~ t?mi~ i r~cad  f:ai5-1y c o n s ! a i ~ t  : I [  2 9 - 9 ,  l i ~ h t i  2 1 s 4 ,  
r esp i . c i  i v c l v .  

R t o i n 1  of 73 rn;iles ii:?cI i f e m a l e s  !tad s o i t  
s h e l i s .  Of t h e s e ,  51Z (36 m:!les, 4 f e m a l c s )  were 
cai igkt  i n  tile 183-365 In d e p t h  zi:nc, 19Y 114 m a l e s ,  i 
f e n i a l c )  i i i  t h e  366-548 m d e p t h  zone ,  27% (21 n a l e s )  
i t 1  t h e  543-732 in d e p t h  z o n e ,  and 3% (2 m a l e s )  o v e r  
732 n. 

- 
l n  tcarms of Q J ,  m a l e s  ( ~ a i i g e  60-153 m m ,  X 2 SE = 

1 2 3  - + 0 . 3  mm, T i  = 2115)  were i . a rger  t h a n  f e m a l e s  
( r a n g e  70-131 m m ,  !? - r SE = I02 + 0 - 3  nm, n  = R70), - 
c o n s i d e r i n g  t h e  c a t c h e s  o f  a i l  t r a p  t y p e s  combined 
( T a b l e  3 ) .  : t a l es  and f e m a l e s  combined (n = 3015) 
had a incan CW o f  i 17 mm.  For e a c h  s e x ,  tlic l a r g e s t  
meaii CW o c c t i r r e d  ;it i iept i is  of 366-548 ni, rile second 
i;ari:c.si ;it 183-3135 m ,  i l r i c i  ttie rirn%iilesi . i t  ')49-73% 111 

( ' T a h I  d b  ? j 'r!~ta f - 6 ~ ~  (.r;:I)', ( 2  $ 1  I w<,ras  ~ ; ~ i t j t , l i t  

d<bcxjx,i- ! l i ; i j r  i 12 ni w c s r t s  !:i:i;j l 1 r.r rzi::iiri I I i r i i i  i I r t i + , i ~  I rriin 
:I1 1 !<)!;:;<,r : l < ~ j > t l l ~ : .  Ti><.  i l I ~ ; I l l  (:w (4 - st:) !or a !  1 
b e r r  i i b i l  f c i a a l c s  was 103 2 0 .6  mn: jn  = 2 0 9 ) ,  
Carapace. w i d t h  f r e q u e n c y  c i i s i r i h i . i t i o n s  a r e  g i v e n  i n  
5 mni i n c r c i n e n t s ,  a c c o r d i n g  t o  s e x  ( F i g .  3 ,  4 )  and  
a l s o  t o  s e x  and de.)tli  ( F i g ,  5 ,  6 and 7 ;  T a b l e  4 ) .  

"if t h e  r i v e  t r a p  t y p e s  u s e d ,  t h e  l a r g e  s t e e l -  
f ramed  c o n i c a l s  had t h e  p o o r e s t  c a t c " i t r a p  ( T a b l e  
% ) ,  hiit c a u g h t  t h e  l a r g e s t  i n d i v i d t i a l s  (mean CI.1) o f  
e a c h  s e x ,  The r e m a i n i n g  t o u r  t r a p  t y p e s  had s i m i l a r  
c a t c l -  rntrAs, ran$-.in:: iron1 4 2-4,6 c ra !>s / t r ; ip  f o r  
m a l e s ,  i . i - 2 . 6  c rahs /&r ; i : :  l o r  f ~ m i i i r s ,  aiiti fi,!a-h, h 
c r a b s :  t  r a p  f o r  britil s e x c h i  combined. Tht. ~:n;ii 1 
s t e e l - - f r a m r t l  c o l - ~ i c a l  t r a j l i  cnrlt t!rcii t.111. i;i.cnnil 
l a r g e s t  i-r;il); ( m c a r i  CIJ) o: each  sex, fo! l o w c ~ d  i)y r l l i~  
w o o d i . n  o f  I s h o r e  t r a p s .  'RIP r n i a l  1 vo~i!livi in.;liori~ 
t.ra;)s a i ~ d  l a r g e  r c c t a n g t ~ l a r  s t c t , j - f r : i i~~cd  i r ; jps  
cai lgi i t  tire s m a l l e s t  c r n h i  (ia:'<iii :::I)  a 

The (34 (X i i i  m )  c r a b  *:pi we igh t  ( Y  i n  i;) 

r e l a t i o n s h i p  ( u s i n g  t h e  l e a s t  s q u a r e s  rnctliod) f o r  
m a l e s  was f i t t e d  t o  t h e  power c u r v e  ( F i g .  3): Y = 

0.0001189 x ~ . : ~  ( r 2  = 0.92,  n =  2 4 ) .  

The mean c a t c h e s  o f  o n l y  t h e  o f f s h o r e  :o l~ : ; r i~~-  
t r a p s  ( T a b l e  6 )  were t s e d  f o r  a l l  e s t i r n ; ~ t ~ , s  o f  
d e n s i t y  ( T a b l e  7 1 ,  t r a p a b l e  ntimhers (Tab1i.s h ; a i ~ d  

9), t r a p a b l e  biomass ( T a b l e s  8  and 0 )  , and hioia;iss 
a f t e r  c i i l l i n g  !Table 9 ) .  T r a p a b l e  numbers and 
t r a p a b l e  biamass were subdivided by sox  and dept1-i 
zone  and de te rmi i i cd  f o r  e f f e c t i v e  f i s h i n g  ~3re:ls of 
2300 m2!trap, 3000 m Z / t r a p  and LlOO m 2 / t r a p  
( T a b l e  8 ) -  The e f f e c t  of  c a l l i n %  on the  t r a p a b l e  
b iomass  of  ma!e and female  red c r a b s  a r  ail d e p t h  
z o n e s  i s  d e m o n s t r a t e d  i n  T a h l e  10. Tihe i r , lpab l i .  
b iomass  of  m a l e s ,  wliicii a r e  g r n r r ; i l i y  1arj:c.r t i ! a i ~  
f e m a l e s ,  a p p e a r s  Less a f f e c r i . d  bv c u l l  in$:. 

For t h e  2 \ 8 6  km7 stiltiy :ir-cB;i, tiic t c i i ; ~ !  tr-;tp,it)lz, 
iliimhers wcxri. a s  iligil a s  /.,9h"),8"il w i r i i  ;I !iioilr:isa; : , i  

2 , 2 9 0 , 0 2 8  k g ,  hased on ;in EFA c s t i m : ~ t c  of :' 3 f l C  m2,  
Tile biomass a f t e r  c l i l l i n g  wi~iild bc 2,i?OlI,?lR i iy 

a f t e r  removini.; red c r a b s  S l O O  mm Gbl and I , h!)'~ , M i ?  !,i: 
a f t e r  removing red  r r a h s  C l ! i  rnm CW. Traiiai?Le 
numbers  nay  he a s  low a s  2 ,789 ,422  w i t i - i  ;! hiomass of 
i , 2 8 5 , 2 4 8  k g ,  based  on an EYA e s t i m a t e  of  L10!3 m 2 -  
The b iomass  a f t e r  c u l l i r i g  would be 1,173,174 k g  
a f t e r  removi-ng c r a h s  6100 mn CIJ o r  900,707 I.;g a f t e r  
removiiig c r a b s  6 1 1 5  mm Ci i ,  

O t h e r  decapods  c a u g h t  dilrii:i: t h e  surv:.i7 
i n e l t i d e d  615 Jonah  c r a b s  ( C a n c e r  b o r e a l i s ) ,  38 s t o n e  
c r a b s  ( L i t h o d e s  e l ,  and I snow c r a b  C h i o : i o e c ~ t e s  -- 
o p i l i o ) .  

T h e  o r c u r r r i 1 c e  of pnti,irtl.; of red  rr;i4>c. a t  i ~ i r i l !  
c o n c e n t r a t i o n s  a p p e a r s  ilsiial f o r  t h i s  s p e c i e s  i n  
t h i s  a r e a  ( S t o n e  and B a i l e y  1 9 8 0 ) .  l!ig!i c.itc.iic.o i n  
t h e  a r e a  s o i i t i ~ w e s t  of Emerald Rank ( s i t e s  i ,in<! 6, 
P i g ,  L )  were a l s o  o b t a i n e d  by YcKenzie (1366 j and 
S t o n e  and B a i l e y  (1980), a l t h o u g h  S t o n e  a:,d !!ailey 
s u s p e c ; ~ d  th . i r  ,ill t lxtended t r a p  s o a k  t i m e  ( 1 1 . 4  1 1 ,  

a b o u t  t w i c e  a s  l o n g  a s  a t  t h e  r e s t  of t i ~ ~ i r  s i t e s )  
may have  been r e s p o n s i b l e  f o r  t h e  !-ii glh c a t c i i  i:~ t i l i s  
a r e a ,  Yore l i k e l y ,  e scape inea t  a n d / o r  r e d ~ t c e i  i ,2 t ry ,  
boch c o n s i d e r e d  romponpats  o f  t r a p  satiir:i:ion 
! M i l l e r  14791 ,  reduced  t h e i r  c a t c h  whicii *:.:is 
a p p r o x i m a t e l y  cqi ial  ( 5 1 .  5 c r a h s ! r r a p )  t o  t-11;it iiiiiiid 
i n  t h i s  s t t i d y  (49.6 c r a h s / t r - a ? )  :I: ii sciiil-. t j r p . .  oi 
c1il1y ! 5 !  11. S f ( ( %  21 (42"l I ' N ,  ( ~ * > ~ 1 7 * \ 1 ) ,  w l i i t  1, 
l ) r o d ~ ~ c < ~ d  ! l i b  rw! (,r8~!>fi 1 1 1  7 '1 ! rap*,  *<o;tb.{~~I l f i r  I !, I ) ,  
w:ts very 1.i o:m St  o n c  :tntI I%;I I 1 ~ y *  :: ( lrlH(j 1 I r<111',6,i 1 

7 (42 '14 'NS f>'>ni9'!d) t!aztt :>>-,:d~i<t,tl * ! z l l v  I , '  r t , f j  c i ;{I) i  
a f t e r  t11ri.c 1 2 - t r a p  s t r i n g s  were s ~ t  hrtwt>i,n iN!i :in<! 

720 m d e p t h .  0 1 l y  2  red  c r a h s  were c a i ~ g l i t  ii :  36 
t r a p s  s e t  between 180 and 720 m a t  t r a n s e c i  i ( S t o n e  
and B a i l e y  1980) which was c l o s e  t o  s i t e s  1 i ,  12, 
!3, and 1 4  which  c o l . l e c t i v e l y  p roduced  o n l y  45 c r a b s  
i n  88  t r a p s ,  

In c h i s  s t ~ d y ,  t h e  s h a l l o w e s t  d e p t h  , i t  d l i c k  
h i g h  c o n t : e n t r a t i o n s  of red  c r a h s  were e!lr.:>~l:i!i~ri~ti 
was a r  site h in  296 m. Off t11v ~?<jr-t!>t>,i<;!<*rr> 1 ' 1 , :  t1.d 

S t a r c i s ,  l i ' ig ley i,t -31. ( 1  97')) f o i ~ n d  t i t i  r n i i l i m i i : ; ,  dc ,p t i i  
o f  h i g h  crab nhiinri,?ncc r,; he 774 m, wiiilt .  I ' i a r . i . i  

iiinptihlis!!c,ii !I; l ta) '  ini i ic ; rr i~d ;I ntinimiim i i r ~ p t i l  i , !  

5 ~ e c : r i  K -  .;= ~ i ~ p : x b ~ i s i ? c > d  P ! S ~  ~oai1j::iriit i t r - , i i i  

c; l t<, i lcs  O F  fim<>r i<.ail Iob:;r<>l-,  ~ ! > 1 1 ~ ~ 1 1  c r a b ,  'l:>(l r e 4  

c r a b  a t  Vcntc;?  C;~i~yoi?= iJ,S, i k p t ,  i h n ~ ,  , h ' i ~ i i r i ,  
EiXFS, N o r i b e a s t  F i s h .  Ce.i"ir, ilnods l io le ,  ?%, i i  p, 



294 is i n  t he  C'eatcii Canyon a r e a .  However, s i n c e  
s i:ni i;zr a s  w c a l i  a s  g r e a t e r  d e p t h s  a l s o  produced poor 
c a i c l i c s  ('r;ibiis I ) ,  o t h e r  f a c t o r s  need t o  be 
considi . rc?d a s  d e t e r m i n a n t s  O F  ; a b r i a d a n r ~ .  

Thc h i g h e s t  c a t c h e s  o c c u r r e d  i n  t h e  183-365 m 
d e p t h  z o n e ,  i n  c o n t r a s t  t o  t h o s e  Found by S t o n e  and 
Hail.ey ( 1 9 8 0 )  i n  t h e  same a r e a  wirere rho 366-548 m 
d e p t h  z o i ~ c  was t h e  most p r o d l ~ c t i i i e  a t  t h e  same t ime  
o r  y e a r .  Tne c a u s e  of t h i s  d i s c r e p a n c y  i s  L ike ly  
L?ie 1,idsrti sampliing ( t h i s  s t u d y )  t h a t  o c c u r r e d  i n  
t h e  a r e a  of h i g h e a r  abiind;ii;i,e- S i t e s  5, 6 ,  and  7 
w e r e  n1.l a t  d e p t h s  l e s s  t h a n  306 m, A i l  oi.11c-r s i t e s  
where  r e d  c r a b  were ~ i h ~ i t t i a : l " , s r t c ~  2 ,  16 ,  1 7 ,  23, 
24* a n d  25) were a t  depr i i s  g r e a t e r  t h a n  365 m. 
G r e a c e r  d e p t i i s  were d e l i b e r a t e l y  a v o i d e d  i n  rile a r e a  
o f  h igh  abundance  due  t o  t h e  a p p a r e n t l y  s t e e p  and 
i rr i .gul .ar  b o t t o m  g r a d i e n t .  

Ti r i  o v e r a l l  s e x  c o m p o s i t i o n  founc! i n  t h i s  s t u d y  
( 6 8 %  inirle, 12X Female)  was t h e  same a s  t h a t  found i n  
V e a t c h  Canyon ( P e c c i ,  unpubi  . d a t a ) 5 ,  However, 
S t o n e  ;ird Bail.ey ( 1 9 8 0 )  found  99X males  i n  t h e  same 
g e n e r a  l a r e a  and  a t  t h e  same time of y e a r  a s  t h i s  
s t t i d y .  Tile h i g h  per i : cn tage  of femnli-s  (32X), 
compared to  i l ic  iX ohst?rvci l  hy S t o ~ ? i .  i r i i i i  ii;r l i c y  
(1DRO) ,  is tzlmost e i ~ t i r u l y  duc  to  ~ ~ ; i t r . i i i ~ s  ( i f  females 
I n  tizit :trv;l of iiigii abt!nd;rncc? ( s i t e s  5, 6, 2lild 7 )  
w:;ic,ria 912 i i i  a i l  f e m a l e s  were c a u g h t .  

1Lrp mean CW" found jmle i  1 2 3  mm, f % r n a i c l  l 0 2  
nm) were  c l o s e  t o  t n o t e  o b s e r v e d  1x1 Veatcll Cailyon 
( P e c c i ,  i lnpuhl .  d a t a ) '  j h e r e  ~ a l e i  were 122.0 mm 
a n d  f e i n s l e s  ?i i5*? mm. "ilie t endency  f o r  a e a q  CW t o  
I n c r e n 5 e  w l t h  d e c r e a s i n g  d e p t h s  h a s  been p roposed  a s  
s u p p o r t  rvc  e v r d e n c e  ( S t o n e  and  S a l l e y  1980)  o f  an 
n y p  ) tNcs l  r Cor u p s l o ~ e  m l ~ r a t  ~ o n  i ' d rg ley  e i  dl. 
9 1.i t l i ~ ; ;  s t u d y ,  mean c a r a p a e e  ~ - d t l l s  of m t h  
s e x e i  d ~ c r r , i s e d  ( T a b i e  5) f r o m  t i le  366-548 n d e p t h  
z o n e  to t h e  183-365 n d e p t ,  zone. The changes  o f  
?Ic,in LEI r u l t l ~  d e p t h  may a l s o ,  o r  a l t e r n a t i v e l y ,  be 
r e i  l e c h n g  a r e l a t  l o n s h i p  b e t d e e n  e n v l r o n m e n t d l  
o u a i l t y  a n d  g rowth  ( m o l t )  r a t e .  Tag r e t u r n  s t u d i e s  
(Ganz a r d  ilc,rrmann, u l p u b i . .  d a t a ) '  h a v e  indicated 
L ~ t t l e  movement by r e d  c r a b s  o f f  t h e  q o r c n e a s t e r o  
United S t a t e s .  

S i n c e  21  of 25 s t r i n g s  of  t r a p s  ( T r a p  s e q u e n c e  
I, F i g .  2 )  had  Large s t e e l - f r a m e d  r e c t a n g u l a r  snow 
c r a b  t r a p s  on e i t h e r  end ( w i t h  none i n  t h e  m i d d l e ) ,  
i t u a s  n o t  p o s s i h l e  t o  assess r i ,mpara t ive  c a t c h  
r a t e s  of end v e r s u s  midd le  t r a p  p o s i t i o r i  For e a c h  
t r a p  t y p e .  S t o n e  nild B a i l e y  (1980), however ,  found 
no  d i f f e r e n c e  w i t h  s m a l l  s t e e l - f r a m e d  c o n i c a l  t r a p s  
( u s i n g  t w i c e  a s  much b a i t  a s  c h i s  s t u d y )  w i t h  a  
d i s t a n c e  be tween  t r a p s  05  o n l y  54 m ,  compared t o  62 
m i n  t i t i s  s t u d y .  Wirllout g r e a t e r  c a t c h e s  a t  end 
p u s i t i u i : ~ ,  'it i s  u n l l k e l y  t h a t  o v e r l a p  e x i s t e d  i n  
tlrc e i t t i c t i \ i e  i i s h i n g  a r e a s  of  t r a p s  s p a c e d  54,  o r  
ever1 6 2  m a p a r t ,  a n d  i - l i e re fore  d e n s i t y ,  t o t a l  
t r a p a b l e  irtirnber, and  h l o n a s s  e s t i m a t e s  a r e  p o s s i b l y  
b e s i  b a r e d  oil E?Ais of 2300 m 2 / t r a p  o r  l e s s .  Cayre  
a n d  Bouchereau  (1977)  d e m o n s t r a t e d  t h a t  c o n i c a l  
t r a p s  p i a c e d  40 m a p a r t  (EFA = 1257 m 2 / t r a p j  had  
o v e r i a p p i r ~ g  a r e a s  of  a t t r a c t i o i l  s i n c e  end t r a p s  
c a u g h t  s i g n i f i c a n t l y  more c r a b s  t h a n  midd le  o n e s .  
i i c t i l a l  e f f e c t i v e  f i s h i n g  a r e a  would be e x p e c t e d  t o  
v a r y  w i t h :  1 )  h a i r  q i i . i i i c y  niiii q i i n i ~ t i t y ,  2 )  h o t l o i n  
iiiii>!,i i-ii i P i :~piii:r-;i;)i~y, ' 3 )  j i i i y . -  l cir 1 , i r ! i i  r.lrt.;lilr.i~ I 
r i~; i r ' t t , t  c r  I sifts of ~ i b t -  W:I~ #sr { f  O F  tsx:tn~p !;- t ~ i~ r r i~ t1 t  

v e l t ) ~ !  t j  id rect  [ (> - I )  ;?I>({ 14) t . 1 1 ~  p t ~ y s  i t ) lo j :<c; t j  

cor ld i t  L o n  i i f  t h e  crab.;,  

4 - 
a d j a c e n t  t o  t i le  a r e a  of hrgli a h u n d n l c e  (iltci 5 ,  .>, 
a n d  7 ) -  The ~ o m p a r a t i v e l y  ooor c a t c h e s  of 5 i t i . i  2, 
3  a n d  4, 9, and 10 (10.9, 1 . 2 ,  0 - 4 ,  ana  0.4 
c r a b s i ' t r a p ,  r e s p e c t r v e l y )  h a v e  been used t b  e i t i m a t e  
abundance ,  where t h e  s u b s t a n t i a l l v  h r g h e r  v a ~ i i c s  of 
49.6, 30 ,4 ,  and  7.5, found  a t  a d j a c e n t  s r t e s  but  I P  

t h e  183-365 .n d e p t h  z o n e ,  mav be inore a p p r o p r l z t e -  
Estimates of  t r a p a b l e  numbers end bromass at a n  ri.A 
o f  2300 rn2 / t rap  may a l s o  ix? soriewhat lower than  
t h a t  which t r u l y  e x i s t s .  m e  EFA 1 s  p roba i ) iv  
s m a l l e r  s o  ttie t r a p n b i e  iiurnoerc would , n c r i A c i s i  

t h e  a c t u a l  t E 4  were known. 

ille would l r k e  t o  e x t e q d  s p e r l a l  t t~ahiks Co i). 1- 
Robrehaud f o r  h l s  e x p e r t  assistance d u r l n g  
c o l i e c t r o n  of tire d a t a .  The many y e a r s '  e x p e r i e n c e  
o f  :he s k l p i x r ,  0. C r e a s e r ,  was r n v a i u a b l e -  Tor 
t h e i r  v a r r o u s  c o n t r r b u t l o n s  we a r e  g r a t e f u l  :n A .  3. 
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T a b l e  1. Summary of sample  s i t e  d a r a  from t h e  r e d  crab s u r v e y ,  September 1980. 

S i t  
110 

S i t e  
Average  bottom Soak 

e Date  sampled Loca t  i o n  d e p t h  temp. No. of  t i m e  Number of red c r a b s  
. day/mo/yr  kt (N) Long (W? (m) (OC) t r a p s  ( h )  Male Female T o t a l  

T a b l e  2 +  Sex  c o m p o s i t i o n  of red c r a b s  by d e p t h  zones  for  all t r a p  t y p e s  
combined.  

P e r i t a n t  t r a p a b l e  number { p e r c e n t  t r a p a b l e  b iomass )  
183-365 n 356-548 m 549-732 m 183-732 m 

Combined 60.1 1 5 4 - 3 )  2 2 - 6  (26.9)  17.3 (18.8) 100.6 (100.0) 

-- - -- 



fable 3. "lea~ carajiacr widths and wet welghts ( c a l c u i a t c d  from C!W:wr: 
weight r e g r e ~ q i o n ,  big. 8) o f  red cr,i& by depth zone <is determined from t h e  
rnrriic.i o f  a l l  : r a p  Types c o n b l ~ l e d .  (X = m e a n ,  SF = ~ L r n d n r S  error, n = 
number of crabs). 

De pt ti Carapace w - d t h  2 SE (n-) ?lean det weight (w 
zone ( n ~ )  %lei Females 1.iales Females 

Table 4 .  Percrn~ c o m p o s i t i o n  (within sex group artd depth zone) of red c rabs  
by 5-nm C?.: increments, for all trap types (tl = male, F = femaie). 

- - 

Carapace Percent n: c r a b s  by depth 
w i d t h  183-365 m 365-548 m 549-732 i i ~  -- 183-732 m 
(m)  F I.1 F !I F i.1 F M 



Tablc  5, S~imlndry of caicli  and c rab  s r z e  data  according to  t r a p  type.  

T o t a l  number 
T o t a l  nuwher c rabs  caught - - Ca:ch/trep - Mean CW + SF (rrrr) 

Tra;, iypc  trap.: f iqhed "?ale > e m c ~ l e  Cooblnea !$ale Female Cornhlrled Ya 1 P I emale 

Rectangular  
stei.1 45 183 117 305 4.2 2,6 6.8 121.8 2 1.4 91.8 2 (1.9 

Conica! s t e e l  
large 6 3 2 50 6 5 31 5 A-0 : , B  5.0 127.4 2 0 . i  1 0 7 , 7  i 0.9 

I :o~?icai  s t e e l  
smal l  50 230 69 299 4.6 1.4 6.0 125.2 2 0.9 ! O j . i  -* 1.0 

Insilorta l o b s t e r  7 1 295 162 457 4-2 2.3 6.4 119.6 2 1.1 100,4 i- 0-6 - 

O f f  s!iorc l o b s t e r  344 1503 754 22 66 1-4 2.2 6.6 123,2 2 0.4 102-2 2 0.4 

Table h .  Xed crab ci i t r .1 i i . c ;  i n  n r i s l i o r i~  li:!,sLr-r Lri tps  , i;r,pt . 1980, 

Xean no. 
D r  pi11 7one U o . o f  N o , n f  o f r e d c r a b  Sampling 

! mj S ~ i e  no. t r a p s  red c rabs  per t r a p  a r ea  !krn2> 

183-365 15 1 0.1 75,2 
5 1 5  7L 4 49.6 100.6 
6 16 486 30.1 32.8 
7 15 112 7.5 115.9 
8 ! 4 0 0.0 119.0 

1 l 15 0 0.0 177.2 
L 5 15 1 0 ,  i 155.1 
2 0 15 0 0. 0 87.5 
2 2 15 0 0.0 28.4  

- 
l i tb to ta l  135 1 X = 10.fl 97 1 , 9 

366-548 2 1 5  164 10.9 129.0 
9 15 (3 0'4 148.7 

i L i i  2 0. i 124.7 
1 6 1 5  i 88 12,s 76.5 
19 15 9 0.6 65.6 
2 1 15 0 0.0 1 7 , L  
2 3 15 121 8.1 13.1 

S ~ i b t a t a l  105 I190 = 4.7 594,ii 

519-712 3-4 2 4 10 1 - 2  109.4 
10 1 5  6 0.4 196.8 

1 3414 2 4 25 1. I 122.5 
17-1 8 2 1 2'32 11.0 113.7 
2  4-2 1 22 104 5-11 76.5 

- 
S u b t o t a l  166 1 0 3  X = 3.8 615.9 - 

To t a  1 34 h 2277 X = 6-5 2185-6 





Table 8. Trapable numners aqd bromass esclmates of red crabs b{ sex and depth 
zone for sever?! EF4's derlvej from the catches o f  offshore lobster traps only, 

EFA Depth -- Trapable rumbers Trapable biomass (kg) 
(m2) zone (m) %les 'emales Combined Males Fenales Cornbrned 

' r , ih le  9, l3lomn\$ of red i r , th  2fti.r ctilling at varioiic IiPA e.stlmates. 

loial iral~ablc ? ~ O I . I ~ S S  of 
h: F Î , niimhers t o t a l  trapable Culled biomass (males females) (kg)_ 
i m 2 1  esilmatc nr~mher (kg) C?: >I00 .nm C l d  > I 1 5  ma 

- -- - 

2000 5,710,450 2,53/.,818 2,405, C62 1,846,481 
L i O O  5,1.46,366 2,509,755 2,290,941 1,758,864 
226Q 5,198,1117 2,195,038 ?,IRh,190 1,576,442 
2  '300 4,969,890 2,290,1128 2,090,378 i,h01,852 
2400 4,765,761 2,19i,W59 ? ,004,380 1,538,858 
2500 4,"14,7bO 2, 1 0 7  , d54  ? ,924,050 1,1177,184 
2hOO ii,i9i3,hiX /,OL!i,694 I ,  8 4 9 ,  ,960 1,1120,307 
2700 < 9 2/ f iOsP05  1 ,953 ,770  1,783,401 1,369,202 
2801) 4,1185,1'72 I,XWI,Th? 1 , 7 1 7 ,  hi 1 1,318,7411 
2 900 3,943,409 i ,Hli,9il 1,658,513 1,273,119 
3000 3,811,910 1,756,366 :,hO3,Zii 1,230,8hl 
3501 3,267,520 1,595,533 1,374,250 i ,055,077 
4000 2,859,225 1,312,509 1,198,058 919,806 
h i 0 0  2 , 7 8 9 , 4 2 2  1 , 2 8 5 , 2 6 8  1,171,17b 908,102 

-- 

Table 10. Percent of trapable red crab biomass left niter culling. 

-- Deptn zone (m) 

- 133-365 356-548 549-732 183-732 
Sex >I00 ma >1I 5 nm >I00 mn 211 5 mm >ID0 mm >f  1 5  m; 5100 nrn 3115  nm 

Malt 99.0 6 h S o  97.9 87,7 95.6 81.2  97.4 85.8 



r 1 -  L o c a t r o n  of  sample  s i t e s  f o r  t i l e  red c r a b  
s u r v e y ,  Sep tember  1980. 

Trag  s e q u e n c e  I I I 111 

A A A 
1 R X I 
, - 0 0 0 
3 0 0 0 

4 C ( t )  (.y(S) C(Sj 
5 0 0 0 
6 r? 0 0 

7 <, ( '> ) C(5) I 
M i 0 0 
9 0 0 ii 

i 0 I i ( , ( \ I  
i I 0 0 0 
12 0 0 I 
13 L(L) 0 S 
14 0 
l i 0 
16 c ( s )  
1 7  0 
l a  o 
19 I 
2 0 0 
2 1 0 
22 G(L) 
2 3 0 
2 4  I 
2 5 R 

A 

F i g *  2 .  i r a p  s e q u e n c e s  used  I n  t h e  r e d  c r a b  s u r v e y ,  
Sep tember  1980.. T r a p  s e q o e n c e  I was used  a t  s i t e s  
1 ,  2 ,  3, 5, 6, 7 ,  8, 9 ,  10, 11, 1 2 ,  13, 15, 16, 1 7 ,  
19, 20, 21, 2 2 ,  23 ,  24 ;  s e o u e n c e  I1 a t  s i t e s  4 and  
1 4 ;  aqd s e q u e n c e  I 1 1  a t  s r t e s  18 a n d  25. A = 

a n c i m r ;  C ( L )  = i o n r c a l  t r a p  ( l a r g e ) ;  C ( S )  = c o n r c a l  
t r a p  ( s m a l l ) ;  I = i n s h o r e  l o b s t e r  t r a p ;  0 = o f f s h o r e  
l a b s e e r  c r a p ;  R = r e c t a n g u i a r  s t e e l  t r a p .  

F i g .  3 -  S i z e  f r e q u e n c i e s  of male red  c r a b s  t r a p p e d  
a l o n g  t h e  e d g e  of  t h e  S c o t i a n  S h e l f ,  Sep tember  1980, 
a l l  r r a p  t y p e s  and d e p t h  zones  combined.  

L6,bob,$%,00 9' \oO \<\2:,\'3O - 0 1 ~~'%6*,~6~,10 ,%a 

Carapace Widlh (mm) 

F i g .  4 .  S i z e  f r e q u e n c i e s  of f e m a l e  red  c r a b s  
t r a p p e d  a l o n g  t h e  e d g e  of t h e  S c o t i a n  S h e l f ,  
Sep tember  1980, a l l  t r a p  t y p e s  and  d e p t h  zones  
combined .. 



ZOO r 

I lg. 5. S i z e  f reqiicnr d c i  :)? red t r , t ihi  t r ,~ l~p i* i i  ir? 
t h e  IR?-3i i ' ?  m dcptb /oirc ,rlor~$; tiic tdgn o: L i r i l  
Scotl- i i i  i h e l f ,  Septemlrcr 1980, dl1 t r a p  t y p e s ,  

F i g *  6 -  : j i z ~  f r e * q ~ ~ ~ ~ ~ ~ , ; i c ~ : ,  c,f reti cr;~l):; tr:li)j>{:d ill 

t ? i i .  '3636-548 n d r p t ? r  zoni.  ;~ l r j i ?g  iiif cdgt* oi Llic.  
Scoti;iil S h e l f ,  S c p t e n h e r  lWX, a l l  i ~ j ?  t y p e s -  

7 .  S i  z t a  t rr-rirlt>i!c i e s  o f  rr*il r.r;?ils Ir:r  i ~ i ) r ~ r ?  i f 3  

tire 549-712 m ctuprlr zone nloni :  :.tic i-ilj:i* i ? f  l i i r s  

S c o t i n n  She1 f ,  S e p t e r n h ~ r  I980, ;ILI l ralr  ryi ' i 's - 

F i g .  8. R c * l ; i t  ioirslrl j, k x - i w r . r . n  sizeA ;arid t i ~ t . i  I w1.t 

w e i g h t  f o r  r:ullr red r r n h s  i r : rpped ;ilonj; i ! ~ r  !.d>:t. (if 

tlie S c o t i a n  S I ~ e l f ,  Septcrnbrr 19XO- 


