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INTRODUCTION 

Legal minimum s i z e  l i m i t s  f o r  a l l  s p e c i e s  of c r ab  commercially ha rves t ed  i n  
Alaska a r e  c u r r e n t l y  de f ined  i n  terms of carapace width.  Enforcement of s i z e  
l i m i t s  i s  determined by measuring widths  from samples of commercially cap tured  
c r a b  a t  unloading f a c i l i t i e s .  Recently t h e r e  has  been an i n c r e a s e  i n  t h e  number 
of ca tcher -processor  v e s s e l s  t h a t  have t h e  c a p a b i l i t y  t o  process  t h e i r  c a t c h  
i n t o  f rozen  s e c t i o n s  a t  s e a .  S ince  t h i s  method of process ing  r e s u l t s  i n  
carapaces be ing  d i sca rded  be fo re  v e s s e l s  r e t u r n  t o  p o r t ,  t h e r e  i s  a t  p r e sen t  no 
way t o  i n s u r e  t h a t  ca tcher -processor  v e s s e l s  a r e  complying with minimum s i z e  
l i m i t s  except  through observers .  It has  been suggested t h a t  compliance with 
l e g a l  s i z e  l i m i t s  be  enforced  through t h e  use of some measurement t h a t  can be  
r e a d i l y  taken  on f rozen  l e g  s e c t i o n s .  One measurement which may be app rop r i a t e  
f o r  t h i s  i s  t h e  l eng th  of t h e  l a r g e s t  l e g  s e c t i o n i  o r  merus of t h e  second 
walking l e g  (F igure  1 ) .  

OBJECTIVE 

Somerton (1979) ,  d i s cus sed  t h e  merus l e n g t h  - carapace width r e l a t i o n s h i p s  of 
Tanner c rabs ,  Chionoecetes b a i r d i  and C .op i l i o  and t h e  b lue  king c r a b  
P a r a l i t h o d e s p l a t y p u s ,  f r o m t h e  e a s t e r n  Bering Sea. The o b j e c t i v e  of t h i s  s t udy  
was t o  d e s c r i b e  t h e  merus l eng th  - carapace width r e l a t i o n s h i p  f o r  male r e d  king 
c rab ,  P a r a l i t h o d e s  camtschat ica ,  of t h e  B r i s t o l  Bay popula t ion .  

METHODOLOGY 

Male king c r a b  were c o l l e c t e d  du r ing  t h e  B r i s t o l  Bay test  f i s h e r y  dur ing  January 
1988. The c r a b  w e r e  d e l i v e r e d  a l i v e  t o  a  process ing  f a c i l i t y  a t  Dutch Harbor. 
I n d i v i d u a l l y  numbered t a g s  w e r e  a t t a c h e d  t o  t h e  r i g h t  merus of t h e  second 
walking l e g  of each c r ab .  Carapace width ( i nc lud ing  sp ines )  and t h e  r i g h t  merus 
l eng th  from t h e  second walking l e g  w e r e  ob ta ined  with c a l i p e r s  t o  t h e  n e a r e s t  
m i l l i m e t e r  from 181 i n d i v i d u a l s  (Appendix A . l )  and recorded by t a g  number. 
Cannery personnel  butchered each c r a b  and cooked each s e c t i o n .  Sec t ions  were 
then  f rozen  f o r  a  2 4  hour per iod .  Merus l eng ths  w e r e  aga in  ob ta ined  a f t e r  
cooking and a f t e r  f r e e z i n g  and recorded by t a g  number. 

Maximum carapace width - merus l eng th  measurements were p l o t t e d  f o r  l i v e ,  cooked 
and f rozen  c r ab .  A r eg re s s ion  l i n e  was f i t t e d  t o  each d a t a  set wi th  95 and 99 
percent  confidence i n t e r v a l s  c a l c u l a t e d .  

RESULTS AND DISCUSSION 

Maximum carapace width - merus l e n g t h  r e l a t i o n s h i p s  f o r  l i v e ,  cooked and f rozen  
samples a r e  dep ic t ed  i n  F igures  2-4 r e s p e c t i v e l y .  Ninety-f ive and 9 9  percent  of 



Figure 1. Merus length measurement for P. camtschatica. - 
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Figure 2. Herus length - maxi- carapace width relationship for live (rav) male king crab P. camtschatca- 

Shawn are esthted regression line, 95 and 99% confidence intervals and legal yi&h measurement. 



Width ,  mm 
Figure 3. M e w  length - maximrna carapace width relatibnclhip i;ot cookad male king crab P- camtachatica. 

Shuvn are estinrated regression line, 95 and 99% confidence intervals and legaf i idth  measurealent . 



Width, mm 
Figure 4. Herus length - m a x i m  carapace width relationship for frozen male kin( crab P. caa*schatica. 

Shuwn are estimated regression line, 95 and 99% confidence intervals and legai width measurement. 



t h e  c r a b s  a t  a  carapace width have merus l eng ths  t h a t  a r e  wi th in  t h e  s p e c i f i e d  
confidence i n t e r v a l .  The l e g a l  minimum carapace width of 165 mm i s  equa l  t o  t h e  
fo l lowing  merus l eng ths :  126.7 mm l i v e ,  124.6 mm cooked, 124.0 mm f rozen .  It  
i s  apparent  from t h e  d a t a  t h a t  shr inkage  u s u a l l y  occurs  t o  t h e  exoskeleton of 
t h e  merus du r ing  process ing  and t h a t  t h e r e  is  v a r i a b i l i t y  a s s o c i a t e d  with t h e  
carapace width - merus l eng th  r e l a t i o n s h i p .  A s  an example, i f  a  merus l e n g t h  
of 127 mm i s  chosen a s  t h e  l e g a l  minimum based on t h e  i n t e r s e c t i o n  of 165 mm 
carapace width l i n e  with t h e  r eg re s s ion  l i n e  on f i g u r e  2 ,  then  a  cooked merus 
would be l e g a l  s i z e  down t o  125 mm and a  f rozen  merus would be l e g a l  down t o  124 
rnrn. Figure  2  provides  a  means of a s s e s s i n g  management op t ions  u t i l i z i n g  a  merus 
l e n g t h  s i z e  l i m i t .  The c u r r e n t  6.5 i nch  minimum s i z e  i s  dep ic t ed  by t h e  s o l i d  
v e r t i c a l  l i n e .  I f  t h e r e  were n e g l i g i b l e  v a r i a b i l i t y  about t h e  merus l eng th  - 
carapace width r e l a t i o n s h i p ,  t hen  t h e  app rop r i a t e  minimum merus l eng th  would be  
read  o f f  t h e  l e f t  hand s c a l e  a t  t h e  same l e v e l  a s  t h e  i n t e r s e c t i o n  between t h e  
c u r r e n t  s i z e  l i m i t  l i n e  and t h e  r eg re s s ion  l i n e .  However, t h e  v a r i a b i l i t y  i s  
l a r g e  enough t o  in t roduce  s e v e r a l  p o t e n t i a l  management problems a s  d i s cus sed  by 
Somerton (1979) . 
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A p p e n d i x  A . 1 .  R e d  k i n g  crab data  f r o m  t h e  1 9 8 8  B r i s t o l  B a y  test  f i s h  
p r o g r a m .  
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~ p p e n d i x  A.  1. ( p a g e  3 of 5 )  
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~ p p e n d i x  A.  1. (page 4 of  5) 
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~ppendix A. 1. (page 5 of 5)  

CARAPACE MERUS LENGTH (nun) 
Width (nun)' Length (mm) Raw Cooked Frozen 

1 Including spine. 

2 Biological measurement. 
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