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INTRODUCTION 

Gather ing  b i o l o g i c a l  da ta  such as l e n g t h  and w i d t h  measurements o f  
i n d i v i d u a l s  i n  an animal popu la t i on  i s  a  time-consuming and t h e r e f o r e  
expensive task .  Any approach which would exped i te  such work i s  welcomed, 
p rov ided  t he  v a l i d i t y  o f  t h e  data i s  n o t  impai red.  I n  t h e  f o l l o w i n g  pages 
a re  s t a t i s t i c s  reckoned f rom f i e l d  da ta  gathered on k i n g  crabs b o t h  i n  t he  
f i s h e r y  and on research exped i t ions .  The p r imary  o b j e c t i v e  i n  t h i s  t r e a t -  
ment was t o  e l i m i n a t e  one measurement, t h a t  o f  w i d t h  o f  carapace, i n  t h e  
reco rd ing  o f  da ta  i n  t he  f i e l d .  The d i f f i c u l t y  i n v o l v e d  i n  measuring cara- 
pace w i d t h  i s  e v i d e n t  upon examinat ion o f  t h e  c o m p r e s s i b i l i t y  o f  t h e  s h e l l  
i n  t he  area o f  w i d t h  measurements. The f l e x i b i l i t y  o f  t he  s i des  o f  t h e  
s h e l l  leaves t o  judgment o f  t h e  i n d i v i d u a l  t he  degree o f  p ressure  t o  app ly  
i n  c l o s i n g  t h e  jaws o f  t he  v e r n i e r  c a l i p e r s .  Th is ,  o f  course, i s  undes i rab le  
as i t  would i n t r o d u c e  another  v a r i a b l e  t o  be cons idered i n  any a p p l i c a t i o n  o f  
t h e  data.  It was f e 1  t t h a t  carapace w id thscou ld  be computed f rom da ta  pre-  
v i o u s l y  recorded i f  a mathematical  r e l a t i o n s h i p  cou ld  be proven. 

I nspec t i on  o f  da ta  taken on male k i n g  crabs i n  t h e  Ch in iak  Bay area on 
Kodiak I s l a n d  suggested t h a t  a  l i n e a l  r e l a t i o n s h i p  does e x i s t .  A l i n e a l  
r eg ress ion  o f  w i d t h  on l e n g t h  was computed and a l e a s t  squares l i n e  f i t t e d  
t o  a  s c a t t e r  diagram. The f i t  i s  r e f l e c t e d  by a c o r r e l a t i o n  c o e f f i c i e n t  o f  
r = .9992. 

Data f rom two o t h e r  k i n g  c rab  f i s h i n g  areas o f  Alaska were a v a i l a b l e  and 
t he  same s t a t i s t i c s  were de r i ved  f rom them. 

Th is  i n f o r m a t i o n  i s  be ing  c i r c u l a t e d  t o  i n d i v i d u a l s  i n v o l v e d  i n  k i n g  
c rab  research  and management i n  hopes t h a t  i t  may c o n t r i b u t e  as an a i d  i n  
t h e  ga the r i ng  o f  data.  

LENGTH-WIDTH RELATIONSHIPS 

Carapace leng th -w id th  d a t a  were analyzed f o r  t h r e e  areas. Data f rom 
Ch in iak  Bay i s  f rom t h e  male k i n g  crabs measured and tagged by Alaska Depart-  
ment o f  F i s h  and Game personnel i n  June, 1958. Data f rom southeastern Be r i ng  
Sea i s  f rom Wallace (1949) and da ta  f rom Kachemak Bay, B r i g h t  (1960). 

Data from a l l  t h r e e  areas were r e f i n e d  by t a k i n g  t he  average o f  severa l  
w i d t h  measurements f o r  each 1 mm increment i n  l eng th .  Bas ic  s t a t i s t i c s  appear 
i n  Table 1. 



Table 1 .  Basic s t a t i s t i c s  f o r  ana lys i s  of male king crab length-width data 
from. Chiniak Bay, Kachemak Bay, and southeastern Bering Sea. 

Correlat ion 
Slope In tercept  c o e f f i c i e n t  

Area N b a r Equation 

Chiniak "106 1.2623 -14.34 0.9992 y = -14.34 + 1 . 2 6 2 3 ~  

Kac hema k 86 1.2714 -15.12 0.9956 y = -15.12 + 1 . 2 7 1 4 ~  

S E B e r i n g S e a  89 1.2698 -14.11 0.9599 y = -14.11 + 1 . 2 6 9 8 ~  

Data were t e s t e d  a t  the 99% confidence level  f o r  a s i g n i f i c a n t  d i f f e rence  
between s lopes  ( b  va lues ) .  There i s  no s i g n i f i c a n t  d i f f e rence ;  (Figure 1 ) ;  
however, i t  i s  of i n t e r e s t  t o  note the  wide confidence l i m i t s  f o r  Kachemak Bay 
data .  This implies  a d i f f e rence  in  accuracy of measurements o r  perhaps a mix- 
ing of s tocks .  

F ina l ly ,  Chiniak data (Figure 2 )  were t e s t e d  f o r  s ign i f i cance  of regress ion ,  
hypothesis a = 0 ) .  Since r a t i o  of mean square f o r  regression on length and mean 
square f o r  res idual  (Table 2 )  furn ish  an F value t h a t  i s  s i g n i f i c a n t  beyond t h e  
1% confidence l e v e l ,  the  hypothesis 6 = 0 i s  r e j ec ted .  

Table 2. Analysis of var iance ,  Chiniak da ta .  

d . f .  S.S. M.S. 

Regression on length 1 162,421 162,420 

Residual 104 237 2.278846 

TOTAL 105 162,658 

The o the r  two areas  were t e s t e d  in  t h e  same manner and a l s o  found t o  be 
s i g n i f i c a n t  a t  the  1% leve l .  



Kachemak Bay 

b = 1.2714 

Figure 1 .  998 confidence l i m i t s  for slopes of regression of 
carapace width on carapace length of  male king crabs from three 
different areas. 



Length i n  m.m. 

Figure 2. Regression of carapace width on carapace length of male 
king crabs measured i n  Chiniak Bay in 1958. 



CONCLUSIONS 

Based on the  foregoing analys is  we conclude: 

1 .  I t  i s  val id  t o  construct  a length-width conversion t ab le  from measure- 
ments of king crab i n  Chiniak Bay. This conversion appears i n  Table 
3. 

2. Ther2 i s  no s i gn i f i c an t  d i f ference between slopes of regression l ines  
f o r  data from Chiniak Bay (1958), southeastern Bering Sea (Wallace 
1949) and Kachemak Bay (Bright 1960). Kachemak Bay confidence l imi t s  
(99%) a r e  wider than those f o r  the other two areas.  

3. Regression fo r  carapace width on carapace length of male king crabs 
i n  three  areas i s  de f i n i t e l y  l i nea r .  

SUMMARY 

Because taking both carapace length and carapace width measurements of 
male king crabs requires more time than taking only the length measurement, 
and because width measurements a re  subject  t o  greater  e r r o r ,  a (ca lcula ted 
width) was developed and i s  presented. 

Data from male king crabs measured in Chiniak Bay (Kodiak I s land) ,  south- 
eastern Bering Sea and Kachemak Bay (Cook I n l e t )  a re  analyzed and compared. 
We found no s i gn i f i c an t  difference between slopes of the carapace width-length 
re la t ionship  l i ne s  from the three areas.  Tests a l so  showed t ha t  the  length- 
width re la t ionship  f o r  Chiniak Bay data was de f i n i t e l y  1 inear.  

Hence va l i d i t y  of the  conversion (carapace length t o  width) i s  well estab- 
l ished.  
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TABLE 3 

CONVERSION, LENGTH-WIDTH 
I N  MILLIlYETERS 

CHINIAK BAY DATA 
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