
MEAT CONTENT OF KING CRABS 
(Paral ithodes camtschatica, Tilesius) 
FROM KODlAK ISLAND, ALASKA 



MEAT CONTENT OF KING CRABS (PARALITHODES CAMTSCHATICA , T i  1 e s i  us) 

FROM KODIAK ISLAND, ALASKA 

INTRODUCTION 

The purpose of t h i s  investigation was twofold: f i r s t ,  t o  obtain indices of 
the monthly meat y ie ld  from male king crabs and by doing so, t o  compare months 
of high and low meat content ,  w i t h  the  post-molt period of par t i cu la r  i n t e r e s t ;  
and second, t o  compare the  percentage of meat yielded during March from imma- 
ture  crabs,  and adul ts  of varying she1 1 age. 

L i t t l e  advantage was real ized by comparing the data collected during t h i s  study 
with those s tudies  of Sakuda (1957) and Bright (1960) because objectives and 
techniques differed.  Sakuda did not record the exoskeletal age of h i s  speci- 
mens and Bright did not mention the  time periods of h is  study, both of which 
a re  important i n  determining monthly meat y ie ld .  Sakuda's purpose was t o  sim- 
p l i f y  future  meat content estimates by es tabl ishing a re la t ionship  of the  weight 
of one body par t  t o  the t o t a l  so t h a t  he could eliminate the necessi ty of 
extract ing a l l  body meat. He found t h a t  the merus may be used as  a su i tab le  
standard f o r  meat content estimates. Br ight ' s  purpose was s imilar  t o  Sakuda's 
b u t  he concluded t ha t  the  propodus of the  r igh t  t h i r d  walking leg gives a be t t e r  
index t o  t o t a l  meat content than the merus. Both biologis ts  concluded t ha t  
smaller crabs yielded a higher percent of meat than larger  ones. 

METHODS 

Periodic Variation in Meat Content 

A t  l e a s t  once each month from October 16, 1961 t o  June 27, 1962 f i ve  crabs, 
ranging from 150 t o  159 millimeters i n  carapace length,  were selected f o r  simi- 
l a r i t y  of exoskeletal age in a manner t h a t  individuals were sampled a s  they 
progressed from post-mol t "new-she1 1 s t '  t o  pre-mol t "01 d-shell s".  Seriously 
injured crabs were excluded. 

Before obtaining l i ve  weight, the  water was allowed t o  drain from each crab 
fo r  22 minutes. Whole crabs were cooked a t  a local cannery f o r  15 minutes, 
then a l l  meat from the three pairs  of walking legs were extracted by hand, 
excluding only t h a t  meat within the coxopodite and basi-ischiopodite. Con- 
gealed blood was not weighed, and chelae were excluded, During the f i r s t  three  
months only the to ta l  weight of extracted meat was recorded; however, beginning 
January 1962, merus sections were weighed separately before obtaining to ta l  meat 
weight. 

Comparison of Meat Content of Immatures and Natures in March 

During the March 1960 study, a l l  meat was extracted from the chelae; the  walking 
legs ,  including the ischia and coxa; and the abdomens of s i x  juveniles,  12 pre- 
molt "old-shells",  and four anexuviants. The proceudres f o r  cooking and ex t rac t -  



ing meat were the  same a s  s ta ted  above, except t h a t  the  juvenile crabs were 
cooked only e ight  minutes. Four of the  "old-shell" males were cooked March 
18, 1960 and e ight  were cooked March 21. Each group was retained in sea water 
tanks fo r  two days p r io r  t o  weighing and cooking. Weight loss  during t h i s  
time was not determined, but considered negligible because of the  shor t  dur- 
at ion of confinement. Juvenile crabs 37 to  64 millimeters i n  carapace length 
were captured by skin divers on March 23, 1960 and cooking occurred the follow- 
ing day. Four anexuviant crabs were taken from a boat and cooked March 25, 
1960. Only t o t a l  meat y ie ld  was obtained f o r  each crab. 

DISCUSSION 

Total Yield from Walking Legs - 1961 

Meat y ie ld  was considerably greater  from specimens captured pr io r  t o  molting 
than f o r  those captured afterwards. Greatest y ie lds  were found t o  occur during 
October, November, December, January, and February w h i  1 e 1 ow y ie lds  occurred 
during November, April ,  and June. Measurements f o r  each specimen a re  l i s t e d  
i n  Table 1.  November samples showing both high and low y ie lds  a re  d i f f i c u l t  
to  explain,  indicating the need f o r  fu tu re  s tudies  w i t h  la rger  samples and 
improved laboratory conditions. 

Variation among specimens from the  same sample was considerable, fu r ther  indi-  
cating t ha t  a sample s i ze  of f i v e  species is  inadequate. hlonths which averaged 
high meat y ie ld  commonly had specimens w i t h  low meat content and vice versa. 
Table 2 l i s t s  f o r  53 crabs the  average l i v e  weight, meat weight, carapace length,  
and variat ion f o r  each sample period. The percent y ie ld  of merus meat t o  t o t a l  
leg meat remained r e l a t i ve ly  uniform from the pre-molt through the post-molt 
period (Table 3 ) .  The percent of merus weight i n  r e la t ion  t o  t o t a l  weight, and 
the  weight of leg meat t o  to ta l  weight was considerably lower f o r  new-shell crabs 
i n  April and showed a moderate increase during June (Table 4 ) .  Also shown i s  a 
loss  i n  weight of two old-shell and one anexuviant crab during the  breeding sea- 
son. 

Meat of Merus Sections - 1961 

The weight of meat extracted from each merus of the  26 crabs captured from Jan- 
uary 1962 through June 1962 i s  recorded in Table 5. 

The low yie ld  of t o t a l  meat during April and June is a l so  indicated by low merus 
weight during these months a s  well. April and June meri weighed generally from 
167 t o  259 grams and those during January and February ranged between 302 and 
418. Average merus weight f o r  each sample period i s  presented in Table 6. In 
p rac t ica l ly  a l l  specimens the  merus meat content of the  middle walking legs was 
highest; y ie ld  from rear  and f ron t  legs was l i gh t e r ,  respectively (Table 7 ) .  

Total Yield from All Body Portions - 1960 

Meat recovery from the  periopods, body, and abdomens of the 12 old-shell crabs 
averaged 36.6 percent. Crabs which had prominent blue hernolymph, b r i t t l e  s h e l l s ,  



Table 1. Record of  t h e  cooked we igh t  o f  l e g  meat e x t r a c t e d  f r om 53 k i n g  crabs cap tu red  f rom October th rough 
June, i n c l u d i n g  carapace s i ze ,  exoske le ta l  age, we igh t  o f  crab, boat, and areas. 

Exoskeletal Crab Weight of 
Specimen Capture Carapace age i n  l i v e  weight l eg  meat Capture 
number date length width months (grams) (grams) boat Bay Remarks 

Copper Chiniak None 
Prince 11 None 

11 11 None 
11 11 None 
11 11 None 

Copper Chiniak None 
Prince 11 None 

11 11 None 
11 11 Nqne 
11 11 None 

Georgie Chiniak The following 5 crabs 
11 11 were d i f f i c u l t  t o  
11 11 shuck,mcat adherred 
11 t o  s h e l l  & a green 
1 1 11 f l u i d  found ins ide  

of leg. 

Copper Chiniak The following 5 crabs 
Prince " were kept 2 days i n  a 

11 " holding sack before 
11 t1 cooking. Tendon 
11 " pulled e a s i l y  from 

meat. 

Copper Chiniak Tendons s t i c k  t o  meat 
Prince 11 1 1 11 11 11 

11 11 Tendons remove eas ier  
11 11 than other 3,  
11 11 Tendon s t i c k  t o  meat 



Table 1 .  Record of the cooked weight of leg meat extracted from 53 king crabs captured from October through 
June, including carapace s i z e ,  exoskeletal age, weight o f  crab,  boat, and area (continued). 

Exoskeletal  Crab Weight of 
Specimen Capture Carapace age i n  l i v e  weight l e g  meat Capture 
number date  length  width months (grams) (grams) boat Bay Remarks 

Banshee 
11 

11 

11 

11 

Copper 
Prince 

11 

I1 

11 

Swallow 
11 

I1 

11 

Stork 

Georgie 
11 

11 

11 

11 

354 Georgie 
23 5 I t  

340 Robbie 
3 3 2  11 

3 42 11 

3  89 11 

366 11 

Chiniak None 
It Regeneration, advance stage 
11 Not much meat i n  s h e l l  
11 None 
I1 None 

Chiniak I n  l i v e  sack 2 days 
I1 11 11 I? 11 11 

11 11 11 It 11 11 

11 11 t l  I t  11 11 

11 I t  11 11 ?I It 

Monashka None 
11 None 
11 None 
11 None 
i r  None 

Chiniak None 
11 None 
11 None 
11 None 
11 None 

Chiniak None 
11 None 
11 Meat looked poor, regener- 

a t i o n  advance s t age  

Chiniak None 
11 None 
11 None 
11 None 
11 None - - ---- .--- -- -- - - 



Table 2. Comparison between the  average weight o f  meat ex t rac ted  from the legs  o f  53 male k ing  crabs f o r  
var ious  t ime per iods  i n c l u d i n g  range o f  v a r i a t i o n .  

Average Variat ion within sample  
Number of Live Carapace Meat Live weight Carapace length Weight of m e a t  - 

Capture crabs in weight length weight (grams) (m) (grams) 
date sample (grams) (mm) (grams) low high low high low high 

Oct, 1 6 ,  1 9 6 1  

Oct, 31,  1 9 6 1  

Nov. 16, 1 9 6 1  

Nov. 29,  1 9 6 1  

I 
cn Dec. 1 2 ,  1 9 6 1  
I 

Jan, 9 ,  1962' 

Feb. 1 3 ,  1962 

Feb. 26, 1962 

Apr. 5 ,  1962 

June 27, 1962 
- - 

One crab w i t h  an advance stage regenerat ing l e g  i s  included. 



Table 3 .  Percent of merus-meat weight to  total  leg meat weight. 

Merus S e c t i o n  
Right L e f t  Right L e f t  R igh t  L e f t  

Date middle middle r e a r  r e a r  f r o n t  f r o n t  T o t a l  

Jan.  9 ,  1962 '  12.7 
12.5 
12.4 

Feb. 13 ,  1962 14.5 
13.8 
13.5 
14.5 
12.7 

Feb. 26, 1962 12.2 
12.0 
12.8 
10.3 
12.5 

Apr. 5 ,  1962 13.0 
12.8 
10.2 
13.2 
13.4 

Apr. 9 ,  1962 11.6 
14.4 
13.5 

June 27 ,  1962 12.3 
12.3 
12.3 
12.8 
12.0 - 

Average 12.7 

' Two specimens were omitted because they became o u t  of order. 

One crab with an advance stage regeneration leg i s  included. 



Table 4.  Various comparisons of m a t  y ie ld  among 26 s imi lar  sized crabs 
(150-159 millimeters carapace length) from January through June 
1962. 

Weight of  meat i n  t h e  r i g h t  T o t a l  l e g  
middle merus i n r e l a t i o n t o  meat weight  

T o t a l  l i v e  T o t a l  l e g  t o  t o t a l  l i v e  
Date Sequence weight  meat weight  weight  

(per c e n t )  ( pe r  cen t )  (pe r  cen t )  

J anua ry  9 ,  1962 1 1.3 
S h e l l  age 8 t o  9 mo. 2 2.0 

3 2.1 

February 1 3 ,  1962 4 2.2 
S h e l l  age 1 0  mo. 5 2.0 

6 1.8 
7 2 .1  
8 1.6 

February 26, 1962 9 2 .1  
S h e l l  age  9 t o  10  mo. 10  1.9 

11 2.3 
12  1.9 
13  2.4 

~ l p r i l  5,  1962 1 4  1.2 
S h e l l  age 1 month 1 5  1.2 

16 0 -9 
1 7  1.3 
18  1.3 

A p r i l  9 ,  1962 19 1.6 
S h e l l  age  11 t o  12  mo. 20 1.3 

21  2.3 

June  27, 1962 
S h e l l  age 2 mo. 

S h e l l  age 1 4  mo. 

1 Two specimens were omitted because they became out of order.  

One crab with an advance s tage  regenerating leg i s  included. 



Tab le  5. Weight of cooked meat f r om each merus o f  26 male k i n g  crabs c o l l e c t e d  a t  s i x  d i f f e r e n t  per iods .  

Merus meat T o t a l  T o t a l  
weight (grams) of each walking l eg  weight weight 

Specimen Right Lef t  Righ t  L e f t  Right  L e f t  o f  merus o f  l eg  
9ate number Middle Middle Rear Rear f r o n t  f r o n t  meat meat 

January  9 , 1962 ' 1 37 2 2 34 3 1  28 29 1 8 1  290 
2 6 4 5 6 5 5 5 7 52 49 3 3 3 513 
3 64 6 0 5 4 56 4 8 5 0 332 5 16 

February 1 3 ,  1962 4 64 4 G 5 4 4 5 5 0 42 301 440 
5 6 3 5 4 6 0 54 48 35 3 1 4  45 6 
6 5 7 5 7 54 5 3 40 50 3 11 422 
7 62 5 2 5 1  4 2 46 49 302 428 
8 4 8 5 0 lc6 3 9 40 4 1  264 379 

February 26, 1962 9 6 2  6 3 57 5 3 52 52 339 506 
10  5 3 5 7 5 7 56 48 4 7 318 440 
11 68 6 3 58 73 5 7 55 374 5 29 

I 
12  58 7 3 69 64 58 6 0 382 56 2 

T* 1 3  8 0 5 7 83 6 7 6 7 64 418 6 40 

June 27, 1962 2 2 42 40 40 38 3 0 3 0 2 20 3 40 
2 3 4 1  3 9 3 7 3 9 33 3 3 222 33 2 
24 4 2 41 38 35 34 34 2 24 342 
2 5 5 0 4 5 38 45 34 35 247 3 89 
26 44 48 43 42 44 38 259 3 6 6 

l Two specimens a r e  o m i t t e d  because t he  mer i  became o u t  o f  o rder .  
2 One c rab  w i t h  an advance stage regene ra t i ng  l e g  i s  inc luded .  



Tab le  6 .  Average we igh t  of  meat from t h e  rneri of t h e  l e g s  o f  28 male k i n g  crabs f o r  s i x  sampling pe r i ods .  

Average weight of meat i n  legs (grams) Total Average 
Date Number weight weight 

of of Right Left Righ-2 Left Right Left of a l l  of a l l  
capture specimens middle middle r ea r  r ea r  f ron t  f ron t  meri meri 

Jan. 9 ,  1962 5 5  2 49 5 2 54 47 5 1 1536 5 1  

Fcb. 13,  1962 5  59 5 2 5  3  4 7 4 5 4 3 149 2 5 0 

I Feb. 26 ,  1962 5 64 63 65 6 3 5  6  56 1831 6 1  
I 

A p r . 5 , 1 9 6 2  5 34 34  3 1  3 2  3  2  2 9 9 50 3 2  

A p r . 9 , 1 9 6 2  3 4 7 4 8 4 2 4.0 3 9 3 2 l  7 43 44 

June 2 7 ,  1962 5  44 4 3 3 9 4 0 35 34 117 2 3 9  

One c rab  w i t h  an advance s tage regene ra t i ng  l e g  i s  inc luded.  



Table 7 .  Comparison between the weight of cooked meat from meri of middle, 
rear ,  and front  legs of 26 male king crabs collected a t  six d i f fe r -  
ent periods. 

Meri meat weight (grams) 
Specimen Middle Rear Front 

Date number legs l e g s  legs  

January 9 ,  1 9 6 2  1 59 6 5  5 7 
2  1 2 0  11 2 1 0  1 
3 1 2 4  1 1 0  9 8  

February 1 3 ,  1 9 6  2  4 1 1 0  99  9 2  
5 1 1 7  1 1 4  8 3  
6  1 1 4  1 0  7  9 0  
7 1 1 4  9 3  95 
8 9 8  8 5 81 

February 2 6 ,  1 9 6 2  

A p r i l  5,  1 9 6 2  

A p r i l  9 ,  1 9 6 2  

June 27,  1 9 6 2  

Two specimens are omitted because the meri became out of order. 

One crab with an advance stage regenerating leg i s  included. 



and whose meat was e a s i l y  removed were be l i eved  t o  be those prepar ing  f o r  
ecdysis .  Y i e l d  f rom bo th  anexuviant shel l -age c lasses was s i m i l a r  and aver- 
aged 32.9 percent.  Recovery f rom j u v e n i l e s  averaged 25.5 percent.  I n d i v i -  
dual s ize,  weight, s h e l l  age, and percent  recovery f o r  a l l  crabs i s  presented 
i n  Table 8. 

SUMMARY 

1. To study p e r i o d i c  v a r i a t i o n  i n  meat content ,  f i v e  t o  t en  crabs o f  s i m i l a r  
l e n g t h  (150-159 mm) were se lec ted  each month f rom October 16, 1961 t o  June 
27, 1962, o m i t t i n g  on l y  March and May. The t o t a l  cooked meat o f  t h e  th ree  
p a i r s  o f  wa lk ing  legs  was ex t rac ted ,  exc lud ing  o n l y  t h e  meat from t h e  
coxopodites and bas i - i sch iopod i tes .  

2. The merus meat o f  t he  r i g h t  middle wa lk ing  l e g  was a s a t i s f a c t o r y  index 
o f  t o t a l  l e g  meat weight  because o f  t h e  h igh  meat con ten t  and r e l a t i v e  
u n i f o r m i t y  throughout t h e  m o l t  cyc le .  

3. I n  another i n v e s t i g a t i o n ,  conducted du r i ng  March, 1960, t he  t o t a l  cooked 
meat o f  the  chelae, wa lk ing  legs,  body and abdomen was removed f rom s i x  
j u v e n i l e  k i n g  crabs, and 16 a d u l t s  o f  va ry ing  s h e l l  ages. 

4. The percent  o f  meat y i e l d  f rom j u v e n i l e  crabs was l e s s  than t h a t  f o r  adu l t s .  
Anexuviant crabs y i e l d e d  a lower percent  o f  meat than crabs w i t h  11 month 
o l d  s h e l l s .  

5. To ta l  commercial y i e l d  can be increased by harves t ing  crabs du r i ng  seasons 
when meat con ten t  i s  high. 

6. Methods f o r  determin ing meat y i e l d  should be standardized. 
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Table 8. Comparison of t o t a l  meat y i e l d  by s i z e  and she1 1 age f o r  22 k i n g  
crabs du r i ng  March, 1960. 

Shel l  
Date Sequence Length Width Live Wgt. Meat Wgt. Recovery age Sex 

No. mm . mrn . L b s  . Lbs.  P e r  cent Months 

March 24, 1960 1 
2 
3 
4 
5 
6 

Female 
Male 
Male 
Male 
Female 
Ma1 e 

March 18, 1960 7 
8 

Male 
Male 

March 21 ,  1960 9 Male 

March 18, 1960 10 
11 

Male 
Plale 

March 21 ,  1960 1 2  
13 
14 
15 
16 
1 7  
18 

Male 
Male 
Male 
Male 
Male 
Male 
Male 

March 25, 1960 19 
20 
2 1  
2 2 

Male 
Male 
Male 
Male 

l Percent was computed from grams be fo re  convers ion t o  pounds. 
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