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INl'RODUCTION 

King crab Paralithodes oamtschatioa (Tilesius) has been our most important 
souroe of canned 'crab meat. During the five years, 1935-39 , it supplied the 
raw material for approximately 90 percent of the 10,987,000 pounds of oanned 
orab 'meat consumed annually in the United States. Practically this entire 
amount of king crab was imported from Japan and the Soviet Union , only neg
ligible quantities being produced domestioally. 

The extensive processing of this orab by floating oanneries of foreign 
nationals in Alaskan waters resulted in the President's requesting the Secretary 
of the Interior to investigate the praoticability of establishing an American 
king crab industry in Alaska. Due to the lack of informtion necessary in 
proseout ing such a fishery, the Congress, late in June, 1940, approved a specia 1 
appropriation, authorizing the Fish and Wildlife Service to conduct an investiga
tion of the king crab fishery off the coast of Alaska. 

Plan and Scope 

The principal investigational objectives were to locate populations of 
commeroial value, and to develop improved methods of catohing and oanning king 
crabs 1/. The investigation was divided into three seasonal operations to per
mit maximum ooverage in the time available. 

Aotivities of the first expedition, lasting frCJn September to late 
November, 1940, were oonfined to the Pacifio waters between False Pass and 
Kodiak Island, with the prinoipal fishing and oanning operations being conducted 
in Canoe and Pavlof Bays. 

A shore party, oonsisting of a biologist and one assistant, ns maintained 
at Alitak, Alaska fram mid-November, 1940 to early Maroh, 1941, to observe the 
movement s of the king crabs during the winter months. 

The second expedition, oonsisting of three fishing vessels, sailed from 
Seattle late in February, 1941, and returned seven months later during late 
September. Fishing operations were conducted in Frederiok Sound, Yakutat, 
Prinoe William Sound, Cook Inlet, Kodiak Island area, among the Shumagin Islands, 
Pav10f Bay, Canoe Bay and Bering Sea as far north as st. lawrence Island. Areas 
whioh showed productivity were revisited by one or more of the vessels as many 
times as possible to obtain a more thorough picture of the chang ing conditions. 
Muoh attent ion was given to the productive areas in Bering Sea, previously ex
ploited by the Japanese. Two vessels were in Bering Sea from late April until 
the first part of June, and fran the first part of July unt i1 .september. 

1/ A complete report covering these primary objeotives of the Alaska Crab 
Investigation has been prepared and published by the U. S. Fish and Wildlife 
S~rvice as a May, 1942 supplement to the Fishery Market News. 
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Several years of detailed study are gener lly neoes 8 ry to eve lop a Gaun 
biologica 1 concept of a fishery. VI r oondit ion8 nos t d erm 0 0 h 
Alaska ~rab Investigation after only one ye r 0 field wor . hus it ia re o 
there is much yet to be learned. Due to lack of 1me i is not 0 

sUlllJT\8.rize all the uaterial at hand; ~rtioularly in th 0 8 of 
data. As a oonsequence. the observat ions herein r oorded are of a 
tribut ory nature. Much additional work re ins to be done , nd t 
obta ined should be oarefully verified. How ver linoe th au 
opportunity for further study, it is believed worth hil e 0 present aome of 
data at ha nd , pending opportunity of future stud by oth rs. 

The biologioal observat iona of this report ar large ly restrict ed 0 hose 
phases whioh could be oonduoted aboard the veasell in oonneo ion wi h the ex-
plo tory fishing ope rat ions in oonstant y ohanging 1001.11 iel . oblerva ionl 
were prinoipally oonoerned with l the migratory mov nta of t orab populatio I 

the moulting, ting and hatohing leaaonSI gr h, 1001.11 i a of reat .. t 
abundanoe and oharacteriatiol of bottom and d pth. I. whioh the orabl were found . 

In oonduoting thil work, detailed reoordl were k pt oono erning the abun no 
and oondition of the orabl taken at varioul depth. and in differ nt 1001. 11 i a 
dur~ the leaaon. Stomaoh, egg, ovary and t •• th aamplel w re Iyrt ioa ly 
oolleoted and preaerTed. Nearly 10,000 orabl were aured for otal of a 
Lo,ooO mealurements, and approxi1mtely ,000 of thele aaur a 
a8 a meanl of indioating direotiona l movement a,ld rate 0 r 
tagged crabs only 13 were reoaptured, and t rm tion of the inTesti s 
prevented further reoapture. 

Aa time permitted, lpeoimens of rine invert brate a 
served for the United Statel National Wuseum. 

Classifioation of Speoies and Their istribution 

fishes we re pre-

The king orab, Para 11thodes , whioh is on y mown in the oold ters of the 
North Paoifio Ooean and Bering Sea, is divided into three species, Th., 
Paralithodes O8.mtsohatioa (Tileaius), P. platypus Brandt and P. bre"Vi a Brand . 

Paralithodes oamtschatioa is the moet OOImIlon speoies in Alaslcan ters . 
Its southern limit on the eastern shore of the Paoifio Ocean prob bly does not 
extend below southeastern Alaska. The AlaskB. Crab Investigation found this 
species from Yakutat Bay to the Pribilof Islands in Bering Sea. It is reported 
that several hundred king orabs are oaught in Thomas Bay, Frederi k Sound , and 
loy Strait each year by 1008.1 fishermen 1/. Although P. oamtsc tica was not 
taken north of the Pribilof Islands dur{ng the hurried-operations conducted by 
this investigation in August, the Ja~nese are reported to hav.e taken large 
quantities in this area. 

P. platypus was found in Icy Strait, Olga Bay, Herendeen Bay , and from the 
Pribilof Is lands as far north as work was oonduoted, which was he north shore 
of St. Lawrence Island. P. brevipes was not enoountered in Alaskan waters. 

1/ Mr. Earl Ohmer of Petersburg and Mr. O. H. Woods of Hoonah supplied the in
formation on king crab fishing around Petersburg and in loy Strait. 



P. oamtsohatioa, though found in the greatest numbers and over the widest 
range: was muoh more abundant in oertain regions than in others. Areas visited 
in Southeastern Alaska yielded very f6W orabs. Prince William Sound, a large 
potential fishing area, ~6 not extensively explored. Fifty-one drags and three 
tangle net sets yielded but ' 'few king crabs. The region including Kodiak Island 
and the mouth of Cook Inlet accounted for the largest orabs caught during the 
entire investigation, and gave good indications of being able to support cammer
oial fishing. Kaoheu.k Bay and the area between Bluff Point and Se Idovia Bay 
proved to be the most produotive fishing grounds in Cook Inlet. Nearly all the 
bays on Kodiak Island yielded same orabs, but the largest oatohes were taken in 
the Alitak Bay region, Amee Bay, Kiliuda Bay and the bays whioh open into 
Kupreanof Strait. ' 

Pavlof and Canoe Bays on the Alaska Peninsula had by far the greatest popula 
tion of king orabs of any Paoifio Ooean area explored. Large quantities were 
taken in various looations within this area eaoh time these bays were visited. 

Cold Bay and Eagle Harbor were the only other plaoes along the Paoifio 
Ooean side of the Alaska Peninsula in whioh orabs were found in substantial 
amounts. 

SOutheastern Bering Sea had a muoh greater king crab population than even 
the most produotive Paoifio Ooean areas. This speoies was found from Unimak 
Island to Ugashik Bay, the farthest point reaohed into Bristol Bay, and off 
shore as far 1.8 the Pribilof Islands. The heaviest oonoentrations were found 
in an area extending from Amak Island to a line running northwest fran Port 
Moller. Large oatches were made from one to one hundred miles off shore dependine 
on the season in whioh operations were oonduoted . 

STUDIES ON RELATIVE GROWl'H 

, Huxley's ll'e1:hod (1932), is used in this hurried survey of the growth of the 
king orab. , Two ~ethods of graphioally representing the relative size of the 
parts of the orab are used herein. The size of the part expressed as a percent
age of the whole is utilized in one graph for a oomparison with Marukawa's 
(1933) findings. Additional graphs were prepared by plotting the 10gariUuns of 
the part on the logarithm of the whole. T he straight lines were fitted to point s 
or the ranges indioated by the method of least squares. This latter method was 
utilized by Huxley as a basis for a generalized formula inoluding all oases of 
relative growth. The formula is: 

P = bvtC 
in which P is the part being oonsidered, W the whole (in this instance oarapaoe 
length) and band K constants. The constant K, which represents the slope of 
the line, is also pointed out by Huxley to represent the ratio between the rate 
of growth of the part and the rate of growth of the whole, which he oalled a 
differential growth-ratio. 
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TABLE 1. 

J-lean Dimensions of Male KilllJ Crablt Southeu rn Ber1~ 

Len8th J-lean MeM Mean Wean e.n an 
of Car~ace Carapaoe R.N.eru . L.Merul O:.el el 

Classe 8 Case. Lensth Wi dth Le!!8 th Lana th Lel\t3 th Reiab t 
1Ml. nUlllber mrn. mll. mm. 1lJII . 

tD-Ei:l.9 1 ED.4 65. 5 4~. 4 -
61-61.9 3 61 . 3 66. 2 4 . 4 48. 4 37 . 1 1 . 8 1 1 11 . 
62-62.9 2 62. 7 67 .0 8 . ~ 'jJ. 7 - -
63-63.9 4 63. 2 67 . 3 49. 47.1 38. 2 19. 6 13 . 1 11 . 3 
64-64.9 5 64. 4 69 . 1 52. 5 52.0 40.0 19. 13. 1l . 6 

6t65•9 2 65 . ~ 70. 7 52.7 4b. 8 40. 2 19. 4 13 .1 1 • 
6 66. 9 6 66. 71.3 52. 5 'jJ . 8 40. 1 2) . /) 13 . 7 11 . 

6t6~.9 6 U·7 73.4 54 .0 53 . 7 41. 2 21 . 0 1 .0 12. '.> 
6 b . 9 4 .7 74. 3 53.8 ~. 3 1 . 0 4:0 . 4 13.6 12. 2 
69-69 . 9 3 69.5 72. 9 52. 8 . 3 7. 5 71 . 3 2. /) 
70- 70.9 1 70.3 7 .6 56. 5 ~. 7 44. 0 21 . Z 12.1) 
71-71.9 6 71.5 ~.2 57 . 5 .2 43 . 6 12. 3. 
72-72.9 3 72.5 ~.o ~: ~ 59.g 42.9 21 .8 2. 
73-73.9 3 73 . ~ .h 9. ~h.O 12. 8 2. 
711- 74. 9 2 74. 81. 5 1.7 - 46. :1 
7?,: 7~. 9 1 7~.2 8:).4 63 . 1 63 .0 46.0 23 . 9 
7 7 .~ 2 7 .7 84.2 63 .'i 61.4 46.0 .0 

7"t,7~ . 9 4 7~.5 84.9 65. 6 65. 1 48 . ~ 24.. 
~ ., a 1 ~.1 ~.6 65.0 66.8 4~ . 0 22.q 
&;:80:9 4 . 6 6~. 0 66.3 .6 
81- 81.9 4 81:~ ~ . 2 6 • 6 1 50.0 
92-82.9 5 82.6 ~. 6 68. 6 66. 9 SO. 6 
81- 83 . 9 7 83 .3 92.2 69. 8 69. 9 SO. c, 
84-84. 9 4 84.3 93.8 71.. 2 73 .9 53 . 
85-85. 9 7 85'l 94.9 72.5 72.3 (I 
86-86.9 9 ~. 97 .1 7~.1 7~0 5 0 

8t8~. 9 7 [k~ ~. 4 7 . 1 75. 6 . 2 
8 e . 9 10 9 . 3 75.0 7 9 3 15.'3 
89-89.9 13 ~.~ 99. 8 77'l 78. 3 5 1 16. 1 
~90.9 8 ~. 101. 6 

~: 7 7 . 1 55. 2 1 . 3 
91-91.9 6 91.5 102.0 7~ . (I .5 . 5 16. 9 
92-92. 9 8 92.1. 103.<; ~. 7 ~ . 7 57 .1 .5 17 .0 
93-93.9 2 93.1 105. 7 .7 2.1 55. 8 31 . ? 17.0 
94- 94.9 1 94. 3 1O~. 2 86. 6 6 9. 3 30. 5 . 1 . 9 
95-9Z·9 4 ~. 4 10 . 7 81 . ~ 82. 4 59. 6 30 . ~ 2). 9 1 .4 
9~9 .9 7 . d 107.2 84. 3 82.0 59. 0 ~. 18. 2 9't9§.9 4 9~.6 109.7 85. 0 2. 9 ED . 30. LO. 6 1 . 1 
9 9 . 9 2 9 . 5 112.2 &J .B &3. 0 61.1 30. 6 . 7 17. 2 
99-99.9 2 99. 5 109.3 86. 4 ~. B ~ . 9 . 6 2). 3 1~. 3 100-100.9 2 100. 7 113. 0 ~. :1 • (1 . 1. 30. 8 21 . 6 1 • 

101-101.9 2 101.7 112.8 . 8 91 . 3 62.1 31. . 5 13. 6. 
102-102. 9 1 102.7 118.0 92. 0 ~. 5 63. 1 32. 4 12. 9 :to. 
103-103.9 4 103.7 119. ? ~.? 90. 11 ~. 5 33 . 3 23 . 2 19. 0 
104-104.9 2 104.5 118 • .1 94 . <; 93 . ~ . 1 31. .0 24.0 2). 9 
105-105.9 3 105.6 118. 6 91. B ~.O ~. ~ 33. 7 23. 2 ." 10~106.9 2 106.~ 119.1 95. 6 98. 2 . - 33. 7 22. d . ~ 
10"t,1O§. 9 1 10§. 174. 1 100. 6 100 . 3 70. 1 35. 1 24 . 8 " ' -10 10 . 9 2 10 . 8 1~. 3 93 . ? 92. 7 -110-110.9 4 1l0.7 1 . t:. 100. 8 96. 3 69. 9 35. 9 'M .7 1. 5 
111-111.9 1 111.~ 17]. 5 101 . 8 100. 1 68. 5 36. £1 0 .. . t. ' -112-112.9 6 112. 12B. II 100, 6 99. 9 71. 6 36.4 ~. ~ 22.0 
113-113. 9 3 113·t 130. 7 103. 8 100. 3 72.5 3~. 3 . 1 21 . ; 
114-114.9 4 114. 133. 9 107. t. 105.1 73 . 7 3 . 7 ~. 5 2 7 115-115.9 3 115.3 129." 103 . 6 103 . ~ 73 . 6 37 . 9 .f 22.6 
1l~1l 6.9 4 116. 3 1 3 1.~ 104. 1 103. 73 . 11 37 . 5 ~. '; 22 • 
11§:11~.9 1 11 ~. ;:> 13~.0 107. 4 109. 2 76. <; 39. 7 26.0 . ~ 
11 11.9 ~ 11 . 6 13 . 6 10B. L1 l oB. ? 7t· 6 39. 1 77 .4 23 . 3 119-119.9 119. 6 13B. 8 nO.1I 109.'; 7 . 0 39. 4 7/. 11 . 5 120-1 Xl. 9 g lXl. 5 13B. 6 1~. 6 108. 7 7" c; 39. 6 ~. 5 . 6 121.-121..9 121. <; 141.2 10 . 9 109.1 7b: ~ 39. 9 . 1 . 9 122-122.9 4 122.6 141.9 109. 7 108. 4 76. 8 40. 9 28. ~ 24 . 0 123-123.9 10 123 . '; 143. 3 111. 6 110. 3 76. 9 39 . 5 77 . 24 .1 
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TAaE 1 Cont ' d.. 

Mean Dimensions of Male Klng Crabs: Southeastern Bering Se 

Leng th Mean Mean Mean Mean Mean Mean Mean ;ean 
of w allace w allace R. lI.erus L.Merus Olela Olela Ole 1 a Olela 

Classes Cases Length Width Le~th Lensth Length Heisbt Width Ar ticulation 
mm. nwiib'er mm. 111m. mm. ILID. IBm. rom. IDID. =. 

124-1 24. 9 10 124 • .1 144.9 112. 3 111.9 78.7 41.7 28. 7 Lit . 5 
1~125. 9 6 125. 5 145. 3 112. "i 109.8 7B. " 40. 5 26. 6 24. 4 
1 126.9 10 126.6 147.3 112.b 113. 3 ~.b 41. 3 26. 8 25. / 
1~1Z7.9 21 1~.5 14~.1 116. 5 114.7 . 3 42.5 23. 6 25. 6 
12 128.9 8 12 . ~ 14 . 9 114-5 112. 9 ~.6 41. 2 28.9 1). 2 
129-1Z3.9 16 123. 150. 0 117.4 115.4 .7 42.1 29.t. ~.9 
130-130.9 9 130. 5 152.5 12:). 1 119.0 85.4 43 . 7 30.5 . 2 
131-131.9 8 131.6 154.3 119.0 11B.4 81 . 4 42. 7 30. 2 25. 7 
132-132.9 23 132. 5 153 . 9 121.4 121.0 83 .9 44. 4 31.1 26. 6 
133-133.9 13 133.4 156.2 1~.7 119.3 B:l.3 44.7 30.8 2).9 
134- 134.9 13 134. 5 156.7 123.1 122.3 ~. 1 45.0 31 . 5 TI .5 
IJ~135.9 17 13~. 6 158.2 126.t. 125.2 .0 ~.o 31. 7 TI . l 
136-136.9 7 13 . 6 159.0 125.0 11).5 Et7 . 4 4 .6 32.4 ~.5 
13tI3~.9 2) 1 3~.7 161.4 128.5 126.6 87 .1 46.9 33. 5 . 3 
13 13 .9 22 13 .5 162. 3 129.2 126.6 ff7 .6 46.0 32. " ~. 8 
139-139.9 8 139.~ 162.7 130.3 128.4 ~.5 45.5 31.$ . 1 
140-1 40. 9 25 140. 164. 2 130. 8 130.2 .9 47. 4 32.9 26.5 
141-141. 9 22 141. 5 167.8 134. 5 134.0 90.4 48.3 34. 2 ~.4 
142-142.9 22 142.4 166.3 132.~ 131. B 90.4 47.5 33.2 . 7 
143-143 .9 16 143.5 16B.7 133. 131. 5 91.7 49.9 35. 3 23.7 
144-144.9 IB 144.6 169.9 135. 6 133.7 91. 6 49.7 35.2 23.9 
145-145.9 21 145.5 170. 5 133.5 131. 9 91.5 49.0 34.7 29.5 
146-146.9 17 146.4 170.8 136.2 133.8 91.4 49.7 34. 9 23.6 
14tI4~.9 25 14~.5 173.3 140. 1 138.8 91.9 50.0 35.4 30.8 
14 14.9 2) 14 .6 17~.5 137.6 137.3 94.1 51.~ 36.1 31. 4 
149-149.9 12 149.4 17 .7 139.6 140.5 94. 5 50. 35.B 31 . 5 
150-150.9 18 150.4 176.0 13B.3 137.0 9t G 51.0 32.9 30 • .! 
151-151.9 30 151. 5 17B.3 143 . 9 142. 3 9 . 4 51. 1 3 .0 31.6 
152-1 52. 9 17 1 52.~ 1~9.9 142.0 139.1 95.7 49.7 35.7 30. ~ 
153-1 53.9 13 153. 1 2.~ 142.7 139.7 97. 3 53 .0 37. 7 32. 
154-154. 9 21 154. 6 181 . 14B.3 145 . 2 9B. 5 53 .2 38.1 32. 4 
155-155.9 · 23 155.5 I B2.7 146.0 144.0 9B.4 53 .1 37.4 32. / 
156-156. 9 17 156. 5 184.q 146.5 146. 0 99.2 53.6 3B.o 32.5 
1 5t15~.9 13 1 5~.5 l~. B 14B.o 147. 8 100.4 53 . 8 38. 5 32. 5 
15 15 .9 11 15 .4 18 . 5 151. 5 149.2 101..1 52.~ 37.4 32. 4 
1{t159.9 14 1~9 .4 189.4 151.1 149.6 101.0 54. 39.3 33.1 
1 160.9 i~ 1 0.3 190.1 150.8 148.1 101.0 55.3 40.2 34.0 
161-161.9 161 . 5 191.6 151.5 149. 7 101.2 55. 2 38. 9 33. " 
162-162.9 17 162. 5 192.1 153. 4 149. 9 102. 5 56. 3 40. ~ 34. 5 
163-163. 9 2) 163.5 193. 3 156. 3 153. 6 1O~. 3 5~.1 41 . 35. 3 
164-164. 9 7 164.4 195. 9 153 . 9 153. 7 10 . 5 5 . 7 42.1 34.ti 
16~165.9 19 165 . 5 197.1 160. 9 I SI. ~ 104.3 55. 4 40.5 34 . ~ 166-166.9 14 166. 6 196. 3 156. 6 154. 104. 8 55. 9 40.9 34. 
16tI 6~. 9 15 1 6~. 6 198.9 1')8. 6 1 ')3 . 5 107 . 0 59. 5 43.5 35. ~ 16 16.9 18 16 . 5 199.5 Itx:> • .1 159.1 106.6 59.0 42.4 3~ . 169-169. 9 8 169. 4 2)2. 6 163 . 5 l W . 2 107'$ 61 .1 42. 7 3 . 6 
170-170. 9 17 170.5 2)3.0 161. 7 I t l.9 107. 60 • .! 43 . 3 36. 4 
171-171 . 9 10 171.4 2)%. 7 166. 7 1~. 5 110.2 60. ~ 43.8 36 .4 
172-172. 9 B 172. 5 2:) . 3 150. 2 1 . 4 109 .6 59. 43.1 37. 2 
173-173 .9 14 173 . 5 2)6.3 166. 4 164.3 108. 7 w.8 44.0 37. 6 
174-1 74. 9 11 17~. 5 ZJ6.0 169. 0 170.4 113. 5 62.4 45.0 37. 2 
1 75-1 7~. 9 B 17 . 4 ~9.1 170.1 16B.o 113' $ 61 . 8 45.4 3~ 0 
176-17 . 9 1 ~ 176. 4 209.2 171 .1 168. 3 110. 62./ 45. / 3 : 2 
1 77-1 7~. 9 17~. 5 211.5 16B.7 167. 4 109. 4 60. 8 44.2 38.1 
1 7~17 . 9 7 1- t; 214.9 169. " 166. 5 116.2 62.9 45. 7 38. 9 
1 t1-1~.9 3 1~:~ 21 5.4 1 77. ~ - - - - -1 -1 . 9 ~ 1 . 5 217.3 172. 6 164 . 2 116. 7 62. 7 ~8. 5 39 . ~ 
182-182. 9 IB2. 5 22:). 6 173 . 8 
1a:~-1 33 .9 4 183. 5 22).0 176.2 
1 ~-1&. 9 4 1S4. 5 221.8 1~. 5 - -
185-!35.9 2 185. 9 219. 1 1 . 2 66. 3 4 . 9 .11 . i 
186-1 86.9 1 186. 8 224.1 1B2. ~ ne. ') 122. 2 66. ') 4B. 2 39. 3 
1 138.9 1 183. 2 22'). 6 170. - -
196-196.9 1 196. 9 229. 10 1. 2 191.1 1 'C. 8 65.1 49. /) O. 
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Huxley' s method of analysis allows a graphio presentation of the ohanges 
in differential growth-ratios whioh takes plaoe due to oertain physiological 
phenomena oocurring in growing organisms . G. Smith (1910) has a hown that 
ohanges in differential growth-ratios aooompany maturity of the gonads . 

Huxley and Riohards (1931) in a study of ahore-orabs (Caroinus ma~) 
oonoluded that their abdominal breadth ooeffioients indioate two phases of 
growth in both males and females. The seoond phase was believed to be oorrelated 
with s&xua l maturity. 

Marukawa (1933) in studying the Icing orab (Paral1thodes 0 mtsohat1oa) 
observed a ohange in the proportion of width to length of the oarapao e at a 
siz e near that at whioh fema les beoame mature. 

Weymouth and Maokay (1936) studying the Paoifio ed ible orab (Cano er 
magister ) demonstrated that ohs.nges in form ocour in both lIIlles ana females 
when they beoome sexually mature. After ma.turity the legs of the lIllIe grow 
more rapidly, and those of the female more Ilowly than the body . The aite at 
whioh the females first beoome ovigerous ololely ooinoides with the size at 
whio h the ohange in form ooours. 

AooUlll.1lation of Data 

Data for this seotion of the report were seoured from approximately 1650 
orabs oaught in Bering Sea during the spring and summer of 1941. easurements 
were made with a sliding jaw oalipers, with vernier, and reoorded to the near
est thousandth of an inoh. Soft shelled orabs and deformed or regenerating 
parts were exoluded at all times. In all instanoes the measurements were 
grouped and plotted in 1 millimeter intervals. (Tables 1 a nd 2 . ) However, the 
slope of the line was oaloulated and fitted from this ma.terial grouped in 5 
millimeter intervals. The growth data in Figures 3 through 6 were platted 
logarithmioally, but for oonvenienoe the true values are given in the graphs. 

The following parts were measured: (Figure 1) 

(1) Carapaoe length was measured from hind margin of orbit to mid-point of 
posterior margin. 

(2) Widt~ is the greatest distanoe aoross oarapaoe in line with or just 
before the anterior pair of the three pairs of spines on the oardiao 
area of the oara paoe • T his mea surement wa s made by pushing the blunt 
jaws of the oalipers down over the sides of the oarapaoe to, but not 
past, the membranous portion, which in large orabs generally projeots 
latera lly more than the s ides of the oarapaoe proper. Measurements" 
of width are not mada over the spines, but between t~m. 

(3) Merus length of the third leg was measured on a diagonal fran the most 
posterior dorsal point of articulation of merus and carpus to the most 
anterior dorsal margin of artioulation between the merus and preceding 
segment. 
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TABLE 2 

Mean Dtmensions of Female King Crab: Southeastern Bering Sea 

Length Mean Mean Mean Mean Mean Mean Mean Mean 
of Carapaoe Carapaoe R.Merus L.Merus Chela Chela Chela Chela Ar-

C lasses Cases Length Width Length Length Length Height Width tioulation 
mm. number mm. mm. mm. mm. mm. mm. mm. mm. 

64-66.9 4 65.1 69.1 49.6 37.0 
67-69 .9 4 68.0 73.4 53.3 41.0 
70-72 .9 3 71.0 76.6 54.6 55.0 43.2 
73-77 .9 3 74.6 79.0 58.4 61.0 43.2 
79-78 .9 3 78.5 84.8 62.2 62.6 45.8 23.1 15.6 13.4 
79-79.9 4 79.4 86.3 63.5 63.3 47 .3 23.4 1.6.0 14.0 
80-80.9 2 80.6 87.8 65.8 65.0 47.9 21.9 14.3 13.7 
81-81.9 5 81.1 88.8 65.4 64.8 48.2 24 .3 16'.2 14.3 
82-82.9 5 82.4 90.4 62.8 64.8 48.4 24.9 1.6.6 13.9 
83-83.9 7 83.5 91.8 65.7 66.1 49.7 24.8 16.7 14.7 
84-84.9 6 84.4 93 .1 68.3 67.9 49.8 24 .3, 16.4 14.2 
85-85.9 7 85.4 93.9 66.9 65.8 50.4 25 .5 16.7 14.8 
86-86.9 5 86.7 94.5 69.8 69.4 50.9 25.6 17.2 15.1 
87-87.9 9 87.5 95.4 68.6 68.4 51.7 26.1 17.7 15.0 
$8-88 .9 4 88.3 96.8 69.3 69.4 52.5 26.6 17.9 15·5 
89-89.9 8 89.3 97 .7 69.5 Ti.7 52.9 27.7 18.2 15.9 
90-90.9 3 90.3 98.9 74.6 74.0 53.2 26.4 18.1 15·5 
91-91.9 2 91.6 98.5 72.8 72·5 54.6 28.0 18.8 15.5 
92-92.9 5 92.8 100 .7 71.1 70.4 54.7 27.4 19. 1 1.6.0 

11 94-94.9 4 94.6 1~ .0 74.4 74.9 54.8 28 .2 19.0 16.4 
96-96.9 2 96.5 104.4 71.4 72.0 55.3 28.5 18.7 16.3 
98-98 .9 1 98.8 107.9 72.0- 72·5 54.7 27.9 19.5 16.5 
100-100.9 1 100.7 109.6 77.1 77.4 58.2 28.9 21.3 18.4 
101-101.9 1 101.4 111.7 79.8 78.0 61.0 31.0 21.6 17.4 
102-102.9 1 102·5 109.5 71·5 69.1 58.8 28.8 20.0 18.0 
103-103.9 4 103.4 112.8 78.2 74.8 59.7 30.4 21 .2 18.2 
104-104 .9 4 104.5 115.1 79.5 79.2 59.3 30.7 21 .6 18.2 
105-105 .9 2 105.6 115.3 75.7 71.3 58.9 28·5 19.7 · 17.1 
106-106.9 2 106.5 114.8 79.2 18.3 60.6 30.4 21.2 17.8 
107-107.9 3 107.6 11.6 .2 79.1 18.4 60.9 30.6 21 .5 18.6 
108-108.9 3 100 .5 117.6 11.9 78.2 61.4 30·5 21 .1 18.2 
109-109.9 4 109.5 119.4 78.8 14.1 60.7 29.8 20.8 18.4 
110-110.9 6 110.5 l20.7 80.8 80.3 62.0 31.5 21.5 18.6 
111-111.9 9 111.5 121.9 79.1 79.2 63.1 31.5 22.7 19.0 
112-112.9 5 112.3 121.5 81.8 81.0 64.2 32.1 22.0 19.4 
113-113.9 10 113.4 122.5 79.1 78.6 63.6 32;0 23.0 19.7 
114-114 .9 6 114.4 123.6 81.2 79.8 65.3 31 .1 22.0 19.6 
115-115.9 6 115.5 123.8 79.1 80.4 64.4 32.7 23.7 22.0 
116-116 .9 7 116.6 126.0 83.8 84.0 64.4 32.8 22.9 1~. 7 
117-117 .9 11 117.5 126.4 83.1 82.9 65.1 32.4 22.2 20.0 
118-118 .9 8 118.3 127.4 82.8 82.2 65.8 33 .3 23.2 20.4 
119-119 .9 20 119.5 129.6 85.7 85.2 67.8 33.8 23.9 20.5 
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TABLE 2 (Cont'd) 

Mean Dimens ions of FellR1e King Crab: Southeastern Bering Sea 

Length Mean Mean Mean Mean Mean Mean 'lean Mean 
of Carapace Carapace R.Merus L.Me rus Chela C he la "he 1a C 9 la A r-

Clas'ses Cases Length Width Length Length Length Heig ht Width tlculation 
mm. number mm. mm. rmn. rom. mm. nun. nun . nun. 

120-120.9 10 120.7 130.9 85·1 81.4 66.3 33.6 24.1 20.8 
121-l21.9 11 121.6 132.4 86.5 84.8 68.5 33.3 23.1 20.7 
122-122.9 13 l22.5 132.0 84.6 83.7 68.5 34.1 23.7 20·7 
123-123.9 17 123.6 134.3 85·9 85.4 67.3 33.7 26.7 21.2 
124-l24 .9 19 l24.5 134.2 87.4 86.1 68.3 34.1 24.0 20 .9 
125-125.9 12 125.5 137.1 88.0 86.8 70.3 36.3 25 .3 21.8 
126-126.9 14 126.5 135.5 86.2 87.0 69.0 33.9 24.8 20.9 
127-l27.9 18 l27.4 136.7 88.0 87.0 70.2 35.1 24.5 21.4 
128-128.9 13 128.3 140.4 90.9 89.8 71.4 34.8 24.3 21.4 
129-129.9 13 l29.4 139.2 89.7 88 .1 70.1 34.3 23.9 21.1 
130-130.9 15 130.4 141.6 91.5 91.8 70.9 35.7 25.2 22.4 
131-131.9 12 131.3 141.3 91.0 91.5 72.2 35.6 24.8 21.6 
132-132.9 13 132.5 143.1 91.4 92.7 73.6 36.0 25.0 21.7 
133-133.9 8 133·5 145.1 90.2 84.0 73·0 36.2 25.2 22.8 
134-134.9 9 134.7 144.0 92.6 86.4 72.7 35.7 25.3 22.1 
135-135.9 , 10 135.4 145.2 92·5 91.4 72.9 35.6 25.4 22.2 
136-136.9 16 136.5 147.9 94.4 95.6 74.0 36.7 25·5 22 .2 
137-137.9 l2 137.4 148.1 91.9 95 .1 74 .9 36.5 26.2 22.9 
138-138.9 8 138·5 148.4 93.2 90 .3 74.5 37.4 25.6 22.7 
139-139.9 6 139.4 150.3 95·7 95 .9 74.3 38.4 26.1 25 .6 
140-140.9 4 140.2 151.6 96.7 93.7 75.5 37.9 27.6 23.7 
141-141.9 7 141.6 151.8 96.8 95·8 77.6 38.1 27.2 23.4 
142-142.9 9 142.7 152.4 95·7 98.8 76.2 39.1 26.8 23.2 
143-143.9 3 143.4 153.1 94.1 95·8 74.5 37.1 26.8 24.3 
l44-144.9 5 l44.4 155.9 96.6 98.0 76.7 40.2 28.5 23.9 
145-145.9 9 145.4 154.4 97 .0 97.1 79.9 40.2 28.3 25 .0 
146-146.9 8 146.6 157.8 100.3 99.0 78.8 39.9 30.3 24 .6 
147-147.9 6 147.5 154.1 96.2 94.9 77.8 40.1 29.2 25 .4 
148-148.9 10 148.3 156.2 97.3 96.7 71.3 39.9 28 .2 24 .0 
149-149.9 7 149.4 160.4 101.3 96.7 71.7 37.9 27.4 24.3 
150-150.9 7 150·5 159.7 100·5 97.5 79.8 39.4 31.1 24.9 
151-151.9 3 151.6 160.5 99.9 97.8 81.8 40 .2 27.8 25.7 
152-152.9 8 152.4 161.2 ,99.8 96.3 79.7 39.7 28.2 25 .8 
153-153.9 5 153.6 163.4 101.0 100.9 78.4 40.5 28.3 25.0 
154-154.9 2 154.6 167.5 1ct.2 100.6 82·5 42.2 30.1 26.1 
155-155.9 6 155·5 167.6 100.0 102.3 83.2 40 .9 29 .7 26 .1 
156-156 .9 3 156.5 165.4 99.4 99.1 81.1 41.7 28.6 27 .5 
157-~57.9 3 157.9 168.7 102.8 107.9 82.4 43.3 30 ·5 27 .5 
158-158.9 3 158.3 170.7 100.4 100 .1 80.4 42.2 30 .1 26 . 0 
159-159.9 3 159.6 168.8 103.8 95·7 82.7 42 .2 30 . 0 27 .4 
160-162.9 3 161.6 170.4 103.8 103.0 81.4 42.8 30 .9 26.7 
163-165.9 5 164.5 177.0 110.2 106.6 84.1 43 .7 30 ·5 27 .2 
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Four chela measurements were taken: 

(4) 

(6 ) 

Length was measured from j~st behind the posterior ventral articula
tion to the extreme tip of the pollex of the olaw. 

Height is the distanoe from the mid-point of the anterior margin of 
the palm (adjacent to the base of the dactyl) to the sometimes obsoure 
angle below this point on the ventral margin of t he claw, where there 
is a ohange of direction in the lower margin of the palm of the hand, 
and the lower margin of the pollex. 

Width was measured from s ide to side of the ohela a t the l eve l of the 
largest spine of the longitudinal series proj eoting fram the upper 
II8rg in of t he hand. 

Distanoe aoross the artioulation of the movable dactyl with the ohela. 
rhis measurement was made from mid-point to mid-point of outer margins 
of the s ookets. 

Marukawa used carapa e width a s a standa r d of comparison , but here in 
oarapaoe length has been ohosen as an index of size, beoaus e: ( 1) from orbit to 
posterior of oarapaoe is over its hardest portions, whereas the greatest width, 
as measured over the lateral flexible portions of the oarapaoe are never as 
aoourate, (2) results obtained by different workers are highly oomparable for 
length measurements, but differenoes in teohniques oau se oonsiderable variation 
in measurements of width, (3) mean values of grouped ohela measurements -- whioh 
were of speoial interest -- had a oonsistently smaller standard error and 00-

effioient of variation when grouped by oarapaoe length . 

Result. of Study 

It was found that the rate of growth of some parts of the body of both male 
and female orabs ohange after they have attained a oertain size. Female 
appendages grow muoh more slowly after sexua 1 maturity has been attained. After 
the rrale grows to a siu of approximately 100 millimeters oarapaoe l ength. the 
merus grows somewhat more slowly as does the length of the ma jor chela , but the 
height and width of the major ohela grows at an increased rate. 

The size of the part expressed as a percentage of the size of the whole, 
when graphed on the length of the oarapaoe, shows a ohange in growth rate of 
the female merus and oarapaoe after a oarapace length of 90 mi l limeters has 
been attained. At about 100 millim~ters oarapace length the male merus begins 
to grow at a reduoed rate. (Figure 2.) 

Graphs prepared by plotting the logarithms of the part on the log~rithms 

of the whole reveal more olearly the ohanges in rate of growth which take place 
after king crabs have reaohed a certain size. 
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Cara :?loe Width on Carapaoe Lengt h 

This relationship may be represented by a straight line in whic h k has a 
value of approximately 1.10 for the males . There is a de fi n i te break i n the 
female oarapaoe length-width relationship . In the s rm ller i ndividuals up to a n 
approximate length of 87 millimeters k has a value of 1 .13 and in the larger 
one s k equals 0.96. (Figure 3.) 

Merus Length of Third Right Leg 

The rate of growth of the male merus slightly deorellses a ft er the orab has 
Ilttained a length of approxi1ll8.tely 100 millimeters. The TIllue of k for the 
smaller orabs is 1.25 and 1.15 for the larger speoime ns. 

After the female has attained sexual maturity , the merus exhibits a marked 
degree of negative heterogony. This break in the slope of the line ooours a t a 
size of approximately 90 millimeters. The k TIllue f or t he smaller orabl is 1.10 
and 0.72 for the larger ones. (Figure 4.) 

Length of the Wajor Che la 

In the male orab there 11 an indioation of the slight o l'w.ng e in the relative 
growth of the length of the major ohela after the orab has attained a 11&e of 
slight ly over 100 millimeters, but it is doubtful t hat t hi a 11 a ignifioant. The 
slope represents nearly exaot isogony. (K = 0 . 999 a nd 1 . 03) . 

Nearly exaot isogony (K • 0.999) is als o oharaoter i s t io of t he lower ra~e 
of the female ohela length slope, but a ft e r a ai ze of approximat ely 90 milli -
meters, it may be oonsidered oonatant a t 0 . 77 . (Figure 5~ • 

Height of the Ma jor Chela 

There appears to be a break in the slope of t he lino represonti.ng t he height 
of the ale ohela after a oarapaoe l ength of a b out 100 millimetera. The TIl lue of 
k for the sma ller individuals is l.a.., a nd for t he larger ones it ia 1 . 15 . 
(Figure 6.) 

Due to the laok of time, oa loulations were ne oessarily terminated a t thil 
point, but logarithmio plots of the mean. for female chela height data Ihow a 
break in the slope of the line at a si ze of a b out 97 millimeters. After this s ize 
it is oharacterized by negative heterog ony . 

Uncompleted work on che la width a nd ohe l a a rticulation mat erial a ppears to 
indicate that there is a definit e br eak in the f emale chela width and possibly a 
slight change in the slope of t he ohela art ioulat ion line. The break ocours at 
a size approximately 100 mi l l imet ers, and in each instance the part grows more 
slowly in the larger individuals. 

Breaks also appear in the slope of the lines representative of the measure
ments of the ma le ohela wi dt h and chela articulation at a size of slightly over 
100 millimeters. HOY/ever, the IMle ohela continues growing at a greater rate 
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tlw.n the body. In the ohe la widt h mat erial the value of k i s 1.12 for the 
smaller specimens and 1.28 f or t he larger ones. The slope of the line showing 
the chela articulation-carapace lengt h relationship ha s a k value of 1.07 for 
the smaller and 1.22 for the l arger s pecimens. 

It has thus been shown that i n all of the part relationships studied. the 
break in the line representing re lative growths ooours fairly consistently at, 
approximately. 90 millimet ers ca r a pace length for female and 100 millimeters 
length for male crabs . Evidence. to be presented later. indicates that at these 
respective lengths sexua l maturity of the crabs is in general attained. 

REPRODUCT ION 

Size at Maturity 

The size at which sexual maturity is reaohed varies in different localities. 
Marukawa (1933) state s that the biolog ica 1 minimum 5 ize is attained at a carapaoe 
width of 85 to 90 mill imeters on the ooasts of Kamtsohatka. and 100 to 105 mil li
meters in the sea of Nemuro . These widths correspond to oarapace lengths of 78 
to 82 and 92 to 96 mill imeters respectively. Southeastern Bering Sea females 
beoome ovigerous at lengths ranging from 86 to 102 millimeters while in the 
Pacifio Ooean. this state is reached at lengths ranging between 93 and 112 milli
meters. (Tab le 3. Figure 7.) 

The biologioal minimum size is not as readily apparent in the males as it 
is in the females. It was believed that some olue to the size at which Dles 
become mat ure might be found in a histological examination of their sex organs. 
AcoordinglY. a series of oross sections of the duotus deferens of various sizes 
of orabs taken at different seasons were made. Though not oono lusive, there were 
some ind i oations that changes ·occur in the ductus deferens at uaturity'. 

Males f ram southeastern Bering Sea appear to beoame mature at a minimum 
length of approximately 85 to 90 millimeters . There was not a oomplete series 
of Pacif i o Ocean crabs for sectioning and mioroscopic examination at these 
c r itical s izes, but of those examined the smallest mature orab was 100 millimeters, 
and the lar gest 1nmE.tur e one was 84 millimeters in length. 

It wa s not the degree of spermato~enesis that was used a s an indicator. but 
rather the relative degree of proliferation and hypert r ophy of the oel ls lining 
the duotus deferens. These cells secrete a gelatinous substance whioh is ex
truded with the sperDatophorio bands at the time of Dat ing. It is known that 
aotively secreting oells beoome hypertrophied, and by this inference the crabs 
which show this proliferation in the outer and inner lining of the duct, when 
tested histologioally at the mating season. are indicative of mature specimens . 

In the relat ive growth ana lysis of these crabs. after the method of Huxle y 
(1932). it has been shown that definite ohange ocours in the value of the 
oonstant k in bot h the n:e.le ancl. female parts. The size at whioh this ohange 
takes plaoe in t he females corresponds directly with the size at whioh they 
beoome ovigerous. In the males the constant k for the merus and chela change s 
at a carapa ce l ength of approximately 100 millimeters. It is assumed that this 
change in growth rate in the males may also be a manifestation of secondary sex 
charaot er i stics a s it is in the fema les. 
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TABLE 3. 

Carapace Length at Maturity of Female King Cra bs. 

Bering Sea Pac ific Ocean 

Length Female s Females Females Fema les 
of wit hout with Ovige r ous wit hout with Ovige rous 

Classes Cases Eggs Eggs Females Cases Eggs Eggs Fema le s 
nm. number number number peroent number number number percent 

71-73.9 3 3 0 0 5 5 0 0 
74-76.9 2 2 0 0 2 2 0 0 
77-79.9 7 7 0 0 6 6 0 0 
80-82.9 14 14 0 0 5 5 0 0 
83-85·9 21 21 0 0 6 6 0 0 
86-88.9 20 19 1 5 .0 9 9 0 0 
89-91.9 16 13 3 18.7 13 13 0 0 
92-94.9 10 6 4 40 . 0 21 20 1 4.8 
95-97.9 4 2 2 50.0 31 30 1 3.0 

98-100.9 5 1 4 80.0 19 16 3 15·8 
101-103.9 4 0 4 100.0 30 20 10 33.3 
1~-106.9 7 0 7 100.0 21 10 11 52.4 
107-109.9 10 0 10 100.0 24 3 21 84.0 
110-112.9 11 0 11 100.0 22 3 19 86.4 
113-115.9 9 0 9 100.0 27 0 27 100.0 
116-118.9 7 0 7 100.0 21 0 21 100.0 
119-121.9 12 0 12 100.0 25 0 25 100.0 
122-124.9 6 0 6 100.0 21 0 21 100.0 
125-127.9 11 0 11 100.0 34 0 34 100.0 
128-130.9 3 0 3 100.0 36 0 36 100.0 
131-133.9 6 0 6 100.0 37 1 36 97.5 
134-136.9 1 0 1 100.0 45 0 45 100.0 
137-139.9 3 0 3 100.0 46 0 46 100.0 

During the mat ing s ea s on it is very common to see male crabs "hand-shaking" 
or clasping the female s. This is accomplished by the IOO.le grasping the upper 
part of the me r opod i te of t he chelipe ds of the fema le with his chelae. Both face 
each other and, although s ometime s s lightly modified, they generally lie in a 
horizontal plane. The completely submissive f emale is often oarried about for 
several days. So t i ghtly i s the f emale held that her legs would be torn away if 
she were forcib ly taken f r om he r mate , but if plaoed on their backs for a few 
minutes out of wate r , t hey ca n be ea si ly separated. 

In Olga Bay dur i ng December 1938 1/ a tang le net was lifted containing 150 
male orabs each clasping a sma l l virgiJi female. Large ovigerous females taken at 
this same time had no male s nea r them. Other instances similar to this were 

1/ These observati ons were made by Ma rvin Wallace during king orab fishing opera
Tions conducted by Pac ific F i she r ie s a nd Trading Company during 1938 and 1939. 
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observed dur ing December and January. When lifting nets during March and April, 
it wa s not uncommon t o capture large male crabs that were taken only because they 
refused to relea se their grip on large. net-entangled female s. 

All "hand-shaking" which takes place be f ore the fema le moults apparent ly 
must be regarded as a prel iminary act, as female crab s allowed to moult in the 
absence of males do not extrude their eggs until permitted to mate. Actual mating, 
extrusion and fertilization of eggs. takes plaoe only after moulting is finished. 

Mat i ng 

The female crab may moult alone or s he ma y be clasped by the male who offers 
rrotection during the danger per iod. If the f eImle is clasped it is probably an 
aid to her as the ol d shell is held tight l y by the male , allowing her to escape 
from it with a minimum of effort. T he fre ed f ema l e is apparently recla med by the 
male in a short time . The time of the mat ing season coincides with the female 
m'mlt ing period a s mat ing may take place immediate ly after moult ing, or as soon 
as the moult ed feImle i s found by the male . The clasping position is maintained 
during mating, and in the southeastern Ber ing Sea t hi s was seen to take place at 
depths ranging from 20 to 25 fathoms. In the Pacif i c Oc ean the majority of mating 
crabs were caught at somewhat shallower de pt hs, and in some instances they were 
found to be no deeper than in from 5 to 10 f athoms of water. 

In describing fertilization, Marukawa i mplied that sperm is extruded only 
dur ing. and immediately following the t ime the eggs are extruded to the abdomina 1 
pouoh. He st ate s "the f emale sta nd s with the posterior margin of the carap!!loe and 
the broad abdomen being open and attaohed to the bottom. In this posture the eggs 
issue froc the oviduct -- and adhere to ha i rs fasoioulating along the surrounding 
swimmerets, while the rna le act ivate s his fifth pair of legs, and proj ects t he 
spermatophore band whioh issues from the opening situated on the outside of the 
basopodite. The spermatophore ba nd is adhesive and elastic, and overlies the 
eggs." 

Observations in Alaska s eem t o warrant a somewhat different interpretation 
of the process by which f ert i li zat ion is acoomplished. At Alitak, Alaska, during 
the spring of 1939, many f emale and male crabs were kept in large live boxe s and 
traps for periods r a nging from a few days to three weeks. Of all the feImles 
having recently extruded eggs, not a single instance was found where the abdominal 
pouch was open betwe en t he t ime of extrusion and the time when the eggs became 
firmly attached to the swimme ret s, two to three days hence. It is believed that 
the spermatic mater ial used in fertilizing the eggs must be deposited before, 
rather than during and a ft e r . the eggs are extruded. 

Experiments c onduct ed at t h is time showed that egg laying will not take place 
until mating has begun. In a l l cases observed it was noted a 'considerable 
quantity of spermatio material was deposited on the female before eggs were ex
truded to the abdomina l pouoh. Females which were placed in traps and allowed 
to moult in the ab senoe of males did not extrude their eggs within an observation 
period of three weeks, unt i l t hey were allowed to mate. 
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While mating the scaphognathites of the male beat violently, thus bathing 
the female in a strong current of water as he clasps her. Adhesive sperm bands 
which emerge f rom a hair-surrounded pore at the distal end of the stocky basal 
segment of the fifth legs are carried by this strong current and deposited on the 
swimmerets. The long threads of sperm are worked in among the silky hairs by the 
rhythmio mot i on of the swimmerets. Some of the material lodges on the hairs of 
the coxopodit e , e specially on those of the middle thoracic legs which surround 
the valve through which the new eggs must exit. The fifth legs of the male double 
back, nearly t ouching the place of exit of the spermatophoric bands. Movements of 
the dig it probably facilitate the extrusion of the sperm, but the appendages do 
not transf e r this material to the female. 

Upon mating the eggs are soon extruded to the abd~ninal pouch. through the 
two smal l hinged valves on the ventral side of the coxopodite of the middle pair 
of walking l egs. These apertures open directly into the abdominal pouch when the 
abdomen is flexed and the extremity brought forward as far as possible. The eggs 
are ferti lized here by the spermatophoric material which has been deposited on 
the swimmerets. The abdomen is held tightly to the body until the eggs become 
firml y at tached to the swimmerets. which generally required two or three days. 

A m le will mate several females, as one in a trap was used to mate three of 
them within a few days. Mating is accomplished both at night and during day light. 

Egg Laying Frequency 

Egg laying normally takes place once a yea r a nd only rarely are mature fe
males found to have missed an egg laying cycle. The eggs are laid in the spring 
Urumediately following shedding and mating, and are incubated for a period of 
nearly a year. Hatching of t he eggs does not occur unt il the following spring 
just prior to the moulting season. The period each year in which the average 
fema le does not have eggs attached to the swimmerets is very short ~ Of the 
hundreds of fema les observed on the fishing grounds, it was found that nearly all 
still had eggs attached to the swimmerets until only a few days before they were 
r eady to moult. One female. having mature eggs and appr oaohing a moulting condi
t ion , was placed in a trap with a male for observation . Six days later the 
mature eggs had hatched. and the female had moulted, mated. and its new eggs had 
already become firmly attached to the swimmerets. Other females were observed to 
be wit hout eggs a somewhat longer period of time but the large majority are 
apparent l y barren less than two weeks each year. 

Development 

Soon after the female extrudes her eggs. new ones start forming in the sexual 
organs. These develop over a period of approximately one year'. By diss ection at 
various times throughout the year. a steady growth in the size of the oviduct 
could be seen. By mating time. the tubes are full, and the purple eggs can be 
seen through the transparent membrane of the abdomen. These eggs, after being ex
truded to the abdominal pouch upon mating. incubate nearly a year before hatching 
just prior to the next moulting season. 
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When first extruded and for a few da y s thereaft er, t he e gg s are e nera lly a 
dee p purple, or ohocolate brown oolor , d epending upon t he looa l1ty in which t he 
c rabs are oaught. This gradually ohan e s a s the oarapao e har de ns , in a b out two 
we ek s time they become tan, and remain so until hatohe d. Crab s a p pr oachin t he 
hatohing season are easily distinguished from recently mou l t e d o r a bs hav i ng tan 
eggs by the presence of the two blaok eye spots in the mor e dey 10 d es . 

Number of Eggs Inoubated 

The number of eggs oarried by a female orab varies oonsiderab l y in different 
specimens. Egg counts from random samples of Canoe Bay females shaw t ha the 
average female inoubates from 150,000 to Loo,ooo e gs eaoh year . (T a b le L. ) 

TABLE L. 

King Crab Egg Count s: Canoe Bay 1940 

Carapace length Number of 
in millimeters eg 8 

mm. number 

128 317 , 011 
136 262 ,3Lo 
137 148,3L9 
139 446 ,639 
139 258,316 
140 314,198 
145 3~,OB9 

GROWl' H PROCESSES 

Moulting 

Growth in body size takes place only at moulting time when the s hell is s he d 
along with other Mrd parts of the body , inoluding the t end on s, vessels , g i lls, 
and digestive traot. Usually this t akes plaoe f re quent l y in small orab s and 
annua lly during most of the adult life . Barnaoles of two and t hree dist inot she s 
are often seen on the largest male orabs. Compar i s on of ba r naoles on a dult fe ma le 
crabs,which moult onoe each year, with t hose f ound on the older males s hows t he 
males to have substantially larger barnaole s a tta ched to them. The size of the 
barnaoles suggests something of the f requenc y of she dding and ind icate s t hat many 
of the larger Imle orabs may not mou l t each year . 

Males and females ea ch have moulting per iods pecul i ar t o their sex. The time 
a t which this act is accomplished varies in different localities and also t o some 
extent among the individua l specimens within a g iven area. Marukawe. reports t hat 
mature f emales moult from the midd le of Apri l to late May , and the ma les from t he 
mi ddle of May to early June. In Ala ska the females correspond f a irly well t o this 
time in certain area s, but the mature males, whioh mou l t during the wi nt e r months, 
hav e an entirely different moulting · season than that observed on the Jaranes e 
f ishing grounds. 



During the spring of 1941, the female moulting period was found to be 
progressively later to the westward along the Paoific side of the Alaska peninsula 
and still later in the southeastern Bering Sea. 

Only 19 females were caught in Prince William Sound in the period from Marc h 9 
to 15, but of these, ten had recently moulted, and of the nine which still reta ined 
their old shells, one was fast approaching a shedding condition. In Cook Inlet, 
approx1lr.B.te ly one-ha If of the fema le crabs had moulted by March 20 and a 11 had 
completed moult ing when this area wa~ revia ited on May '1. Observat ions of severe 1 
hundred female crabs in Canoe and Pavlof Bays from April 7 to 12 showed that 
approximately 10 percent had already shed and 85 peroent were peelers, most of 
whioh would moult within a few days. Fishing efforts off Amak Island and Black 
Hill in Bering Sea revealed that about 55 peroent of the females oaught in this 
vioinity between April 30 and May 5 had very recently moulted. Nearly all the 
other females were peelers and fast approaching ecdysis. By May 15 over 95 per
cent had shed and were carrying new eggs. Limited da~a collected from May 8 to 
12 would seem to indioate the shedding period is slightly later in the area from 
Port Heiden to Ugashik than was found off Blaok Hill. 

In Alaska the mature male crabs probably moult largely during the late 
winter, although isolated individuals do moult over a somewhat longer period of 
time. During the early spring in the Pacifio Ocean area", a few soft-shelled 
recently moulted specimens were taken, and a significant nnmber were found in 
only a semi-hard condition whioh indioated they had moulted within the past few 
weeks. Two soft-shelled males were caught in Canoe Bay during early Ootober. 
These appear to have moulted somewhat in advance or the peak of the male moult
ing season, as only four crabs were found which had we ll ~veloped new shell 
forming under the old mrd shell. 

It is definitely known that the male moulting season in southeastern Bering 
Sea is not during the period from late March to early September, and is therefore 
assumed to be sometime during the fall or winter months. Of the hundreds of 
crabs caught j'1 t his area only one. which was taken in Septembl,r. l'fB.S found to 
be in a moult :.ng condition. None of the other crabs taken at this time showed 
any signs of nearing ecdysis, and only a few were taken during the early spring 
that gave indications of having recently shed. 

The following observations whioh were Imde at Alitak, Kodiak Island, during 
1938-39 11 show that males moult during the winter months prior to the female 
spring moulting seas on. In Olga Bay as early as September 27th, a thin trans
parent membrane extending an inoh on each side of the leg joints was notioed in 
a few male orabs. It was under the shell, attached to the leg musoles, and 
could be soraped away quite easily. By Ootober 15. the 'leg meat of the large 
percentage of Imle crabs was distinctly faded in color and te~ded to cling to 
the she 11. This resulted in a breaking of the meat and a lowering of the gra de 
of the canned product. The fatty portion of leg meat near the joints ha d be 
come a thin layer of hard tissue. 

1/ These observations were made by the Senior Author in connection with the f:ing 
crab fishing and canning operations conducted by Pacific Fisheries and Trad 'ng 
Company during 1938 and 1939. 
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By the first of February, 75 peroent of the orabs brought to the cannery 
from Alitak and Lazy Bays had new soft shells formed unde r the old hard shells. 
However, same crabs could be found in any condition from the beginning of a new 
shell through the moulting stage. Two weeks later, 70 peroent of the males 
had either shed or were visibly ready. After the first of Maroh. only a few 
shedding males were found. 

At times during January , ocoasional catches taken in the mouth of Lazy Bay 
and along Tanner Head contained orabs which were in new shell development, far 
behind the majority taken at this season. In fact they very closely resembled 
those taken in Olga Bay two months earlier. These variations show that orabs 
do not all moult at the same time. and suggest that sohools of crabs were moving 
into these shallower dept hs from some other locality . 

In late Deoember, female crab meat was hard to remove. A thin colorless 
film held the muscles to the inside of the shell. It was the same condition as 
found in male crabs eight or ten weeks earlier in Olga Bay. Occasional females 
were found during January and February that had moulted. The height of the 
female shedding period, however. was during April, and by the early part of 
May , all had bright new shells. 

Nearly four months elapsed between the time new shells began forming in 
canning-size orabs until the ma jority had moulted. Seleotive methods of fish
ing, however, may have influenced the observatioIUI so that this period may not 
represent the aotual time neoessary to prepare a new shell. 

For days before a orab sheds it is very inaotive. As the final period gets 
under way, the abdomen swells into a tight, almost round ball. The pressure 
exerted breaks the old membrane surrounding the abdomen. Thill part peels off 
and is the first released. A simultaneous aotion is exerted by the tis sue under 
the carapaoe, leading to breaks on the sides, posterior end, and, in same cases, 
entirely across the oarapace. 

The leg muscles, along with other parts of the body, undergo extensive 
changes. Musoles become a flabby mass greatly reduoed in size, small enough 
to pass through the c~strictions at the joints when the time comes for them to 
be withdrawn from the old shell. A colorless, mucus-like material which is very 
slippery has been deposited between the old and newly developed shells. 

At the proper time, the crab emerges through the opening formed between 
the posterior margin of the carapace and the upper abdominal plates. The 
carapace remains attached at the anterior end as the posterior end is lifted to 
form the opening. Very often the old shell is left completely intact except 
for the breaks along the sides of the carapace. 

All tendons are shed; even the large bony tendon, remains within the ohelae, 
and new tendon material which has formed around it is withdrawn. These halves' 
then ossify to form a new tendon. Gills and the vessels leading to them are 
shed from the new ones which have formed within them. The alimentary' tract is 
severed at the pyloric sphincter. The esophagus and stomach, including all its 
bony structures, remain attached to the cephalio region when expelled through 
the mouth. A portion of the intestine remains attached to the abdominal seg
ments of the moulted shell. 
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Ver:y often the swelling pro~sse s, whioh break the oarape.ce, are seen to 
begin 24 to 48 hours before the aotua l moulting is accomplished. The act of 
just withdrawing from the old shell probe.bly requires only a few minutes. 
Although able to walk about, the newly moult ed crab is an easy prey to his 
enemies and is frequently found in the stomachs of halibut, cod, and sculpins. 

Calcifioation of the shell takes place over the most vital areas first. 
The oarape.oe is quite hard within two weeks, but the shell of the legs hardens 
more slowly and is not completely up to its normal strength for several weeks. 

Increase in Size During Moulting 

Very ltmited moulting reoords suggest that Paoifio Ocean orabs have greater 
increments of growth than was observed by Marukawa in Japanese ~ters. (Tables 
5 and 6.) Two Paoifio Ooean males having mean carapaoe widths of 203.5 milli
meters (171 millimeters oarapaoe length) inoreased 6.7 percent while crabs of 
a stmilar size in Japanese waters had an average inorease of only 1.5 percent. 
Paoifio Ooean females also grew more rapidly with moulting inoreases being one 
and one-half to two and one-half times greater. However, it should be emphasized 
that the data are so meager as to give only a hint of suoh difference and these 
oonclusions are by no means oertain. 

The available Bering Sea moulting data were secured from speo imen6 kept 
under very adverse conditions, and, therefore, may not be representative of the 
population. Four measured an~ tagged females were placed in a small trap and 
anchored one-half mile off shore in approximately 8 fathoms of water where they 
were left until tho boat returned two weeks later . A heavy storm during this 
time killed one orab and severely injured another . Moulting records of the 
three living females are muoh' more similar to Ja panese than Paoific Ocean data. 
Two of these speoimens having average widths of 127 millimeters (120 milli
meters oarapaoe length) increased 5.6 peroent in comparison with 5 peroent for 
8 imilar Japanese oaught spec imens. A samewha t larger feme. le mea sur ing 149 
millimeters in width (141 millimeters carapace length) inoreased 3.5 , peroent 
in comparison with 2.2 peroent for a crab of the same size in Japanese waters. 
Under more favorable conditions, it is possible that greater inoreases in size 
might have been attained. 

From the sllBll amount of available data I it would appear that the King 
crabs taken in Paoifio Ooean waters grow muc h more rapidly, and therefore, 
would attain a given size in considerably less time than is reported for those 
in Japanese waters. Marukawa states that king orabs reach maturity at an age of 
from 8 to 9 years and live to a maximum age of 31 years, but with moulting in
oreases being from one and one-half to four times greater in Alaskan waters, 
it appears that the above ages are much greater than those fo~ orabs taken in 
Alasean waters. Moreover, there is oonsiderable question that Marukawa'S con
clusion as to maximum age of crab is valid sinoe his results are based on modes 
that fallon even numbers. 
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TABLE 5 

Moulting Records 

Method of Carapace Increase Carapace Increase Merus Increase O:Lela Increase 
Location Date Sex Obse~ Width in size le~th in size length in size length in size 

mm. percent mm. percent mm. percent mm. percent 

Canoe Bay June 28, 1941 M Tagged and 142.1 123.2 105.~ Bo.l 
Sept. 22, 1940 recaptured 121.1 17.3 105.7 Ib.6 82. 'LJ.b 67.7 18.3 

Canoe Bay Aug. 7J ~ 1941 M " 219.0 183.9 176.~ 116.5 
Sept. 2 , 1940 ~4.5 7.1 171.2 7.4 164. 7.0 106.2 9.7 

KodiR.k Is. Jan. 11, 1939 M Moul. ted in 216.0 
Jan. 1b, 1939 live box ~3.0 6.4 

Bering Sea May 17. 1941 F " 136.9 126.0 85.3 
May 1. 1941 123.4 5.8 119.1 4.8 82.0 4.0 

I\l 
May 17. 1941 F " 132.8 l'LJ.O ~.O CD 

May 1, 1941 126.0 5. 4 1 'Xl. 7 5.2 65.6 1.6 

May 17, 1941 F " 154.3 146.1 94.7 
May 1, 1941 149.1 3.5 141.3 3.4 93.4 1.4 

Kodiak Is. Mar. 7. 1939 F " 114.3 
Feb. 'Xl. 1939 101.6 12.5 

Apr. 23. 1941 F Tagged and 145.3 123.8 111.1 76.6 
re cap tured 132.8 9. 4 117.6 10.4 97.2 14.3 68.8 11.3 



TABLE 6. 

Peroentage Moulting Inorease of King Crabs 

CARAPACE OBSERVATION 
WlI1rH SEX METOOD LOCATION OF OBSERVATIONS 

Paoifio Ooean Bering Sea Ja t:e-ne se Data 

mm. Percent Percent Percent 

102 Female Trap 12.5 
105 " 8.0 
126 " Trap 5.4 
121 " 5·0 
129 " Trap 5.8 
130 " 4 .8 
133 " Tagged 1/ 9.4 3.8 
148 " 2.2 
149 " Trap 3·5 

120 Ma l e 6.1 
121 " Tagged 11.3 y 
200 It 1.6 
203 " Trap 6.4 
204 It Tagged 1.1 
208 " 1.4 

l/Method of observing moult ing inorease does not apply for the Japanese data. 
~/ May possibly be more than one moult} all other data are definitely for only 
- one mou l t. 
3/ Data f r om Tables 18 and 19 in Marukawa 1933. Bi ology and Fishery Research 
- on Jat:e-ne se King Crab. Para lithodes oamtsohatioa (Tilesius). 

Weig ht of Crabs 

Weight does not increase at a constant rate throughout the life of a king 
crab, but periodioally fluotuates; thus reflecting the body ohanges which occur 
as moulting is pret:e-red for. accomplished, and recovered from. Weight is lost 
during t he period the crab is pret:e-ring for moulting when the mass of the leg 
musoles is progressively reduced so that they will become sufficiently small to 
be withdrawn from the old shell • 

. 
Weight increases a few hours to a few days prior to moulting when a rapid 

increase in fluid content of the back and abdomen occurs which causes them to 
swell and ex ert pressure breaking the ol d shell so the crab can escape from it. 
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Following moulting there is a gradual inorease in weight , but the crab does not 
reach normal weight, in most cases, until after the shell has become hardened . 
During the period crabs are light in weight, it is oommon to find many of them 
from twenty-five to fifty percent lighter than those of the same l ength t aken 
at other times of the year. 

Male crabs weighing 16 or more pounds were not infrequent, and one 22 .3 
pound spec imen was caught in the Pa oifio waters, while in Bering Sea no crabs 
heavier than 14 pounds were found. Not only is there a differenoe in t he 
maximum weight of crabs taken in these two areas, but it was also found that 
9.dult Ber i ng Sea orabs are lighter m weight than those of the same oara~oe 

1 ngth taken in the Pacifio Ooean. Mean weight values of the va rious oara~ce 
length groups show this to be true of both male and female crabs after they had 
attained a carapaoe length of fr om 100 to 130 millimeters. ( Fibure 8 , Table 7. ) 
Limited data indioates that the orabs from Cook Inlet are slightly heav i er than 
t~ose from the Pavlof Bay area. 

Size of King Crabs 

Due to the large body of the king crab, a rather wide range in sizes is to 
be expected in fishing operations, unless seleot ive gea r is used. Experimental 
fishing operations showed that, while the average size of the orabs t aken in 
several areas were subject to same var iation, there was a definite difference 
between lhose oaught in Bering Sea fr om those taken in the Paoifio Oo ean . Bering 
Sea crabs were considerably sma ller the.n those oaught in the waters on the south 
side of the Alaska Peninsula. These size differences are easily seen by a com
f6rison of the caraf60e length frequenoy graphs of ale and female crabs oaught 
in these two areas. (Figures 9, 10, 11 and 12.) 

The largest Bering Sea oaught mle orab was 197 millimeters in oara~oe 
length as oomf6red to 224 millimeters in the Pacific Oo ean, and the largest fe
mles were 170 and 189 millimeters respectively . (Table 8) Averages for several 
hundred trawl oaught orabs, over 120 millimeters in oara~ce length, show Bering 
Sea males to be 13.7 millimeters smaller than those captured in the Pacific 
Ooean, and tangle net caught ones 25.9 millimeters less the.n similarly oaught 
Pacific Ocean rna les. Female ora be, though larger in the Pacific Ooean than in 
the Bering Sea, are much less variable in the two areas than the males. The 
average oaraf6oe length of tangle net caught Paoifio Ocean females was 9 .7 
millimeters larger than those of Bering Sea, and the trawl oaught Paoific Ooean 
ones were only 4.7 millimeters larger . 

A oom~rison of the difference between the average size of -males to that 
of the femles show Paoific Ooean males to be proportionately larger than those 
taken in Bering Sea. Pacifio Ocean trawl-oaught males, over 120 millimeters in 
oarapaoe length. average 17.3 peroent larger than the fe ma les while in Bering 
Sea the males were only 12 peroent greater than the females. (T ab le 8) 
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TABLE 7. RELAT IONSHIP OF BODY WEIGHl' TO CARAPACE LENGTH 

MALE CRABS FEMALE CRA BS 
Pacific Ocean Bering Sea Pacific Ocean Bering Sea 

Ca ra pe. ce Number Mean Number Mean Number Mean Number Mean 
length of crabs weight of crabs weight of crabs weight of crabs weight 

mrn. pounds pounds pounds pounds 

44-LL .9 1 0.12 
L6-L6.9 1 0.12 
60-60.9 1 0.62 
71-71.9 1 0.44 
7L-7L .9 1 0.75 1 0.8). 
71-77.9 1 0.85 1 0.75 
78-78.9 1 1.00 1 0.81 
80-80.9 - 1 0.94 
81-81.9 1 0.94 
83-83.9 1 0.81 1 1.00 
8L-aL.9 2 1.09 
85-85·9 1 0.89 2 1.15 
86-86.9 2 1.00 
87-87.9 3 0.92 1 1.12 
88-88.9 1 1.37 3 1.12 
89-89.9 4 1.06 1 1.12 
90-90.1 2 1.37 5 1.29 
91-91.9 6 1.25 1 1.25 6 1.21 1 1.06 
92-92.9 9 1.42 1 1.37 
93-93 .9 4 1.42 1 1.37 
9L-9L.9 3 1.56 1 1.56 4 1.47 1 1.37 
95-95.9 12 1.52 1 0.87 8 1.36 
96-96.9 7 1.47 5 1.34 5 1.45 
97-97.9 2 1.53 6 1.63 1 1.56 
98-98.9 7 1.67 1 1.81 5 1.64 1 1.62 
90 -99.9 8 1.75 2 2.00 

100-100 .9 3 1.69 3 1.51 4 1.79 1 1.87 
101-101.9 4 1.81 1 1.75 2 1.75 
102-102.9 6 1.96 9 1.90 
lC3-103.9 5 1.99 4 1.68 2 2.06 
lct -l04 .9 6 1.89 5 1.87 6 1.93 
105-105.9 6 2.20 2 1.53 6 1.88 
lc6-1C6 .9 3 2.14 7 1.91 1 1.87 
107-107.9 10 2.09 1 2·31 4 2"~ 1 2 . 06 
108-108 .9 3 2.10 2 2.c6 3 2.35 2 2.19 
109-109.9 2 2·50 1 2·50 2 1.72 
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TABLE 7. RELATIONSHIP OF BODY WE IGHI' 'IO CARAPACE LENGTH Cont'd. 

MALE CRABS FEMALE CRABS 
Paoific Ocean Bering Sea Pa oific Ocean Bering Sea 

Cara];8ce Number Mean Number Mean Number Mean Numbe r Mean 
length of ore. bs we i ght of ore. bs weight of cre.b e we ight of ere. bs weight 

mtl. pound s pounds pound s pounds 

110-110.9 7 2.38 4 2.13 4 2.35 
111-111.9 3 2.29 4 2·55 5 2.51 2 2.31 
112-112.9 6 2·52 6 2 .60 3 2·58 4 2.54 
113-113.9 6 2.78 3 2.35 5 2·57 3 2.19 
114-114 .9 5 2.82 5 2.54 10 2.54 5 2.37 
115-115.9 6 2.61 5 2.76 9 2.81 3 2.16 
116-116.9 9 3.ct. 6 2 .6L 11 2.71 3 2.48 
117-117.9 5 2.85 4 2.tF; 4 2 .88 2 2.40 
118-118.9 5 3.20 6 2.79 9 3.15 4 2.34 
119-119.9 3 3.12 5 3.00 12 3 .~ 3 2·50 
120-120.9 5 3.15 8 3 . 01 11 2 .33 6 2.71 
121-121.9 7 3.47 5 3 .37 9 2.98 6 2.72 
122-122.9 8 3.21 12 3.13 12 3.08 5 2.93 
123-123.9 7 3.37 10 3.35 11 3.28 5 2.80 
124-124 .9 6 3·50 7 3·27 9 3.16 5 2.98 
125-125.9 10 3 .70 3 3.44 12 3 .37 5 2.89 
126-126.9 6 3.83 10 3 . 79 12 3.58 3 3.14 
127-127.9 5 3.62 9 3.67 16 3.62 2 2.59 
128-128.9 13 4.~ 13 3.77 12 3.60 8 3.03 
129-129.9 4 3.67 8 4.36 15 3.89 3 3.37 
130-130.9 7 4.09 15 4.06 14 3.76 2 3.48 
131-131.9 6 4.08 9 4.18 13 3.~ 3 3.33 
132-132.9 11 4 .42 16 4.21 16 3.71 1 3.37 
133-133.9 11 4.38 17 4.45 15 3.81 4 3.39 
134-134.9 6 4 .38 17 4.47 15 3.12 2 3.66 
135-135.9 11 4 .10 20 4.40 14 4.16 6 3.71 
136-136.9 7 4 .67 18 4.58 18 4.<:4 2 3.75 
131-131.9 10 5.16 12 4.70 23 4.31 2 3.75 
138-138.9 11 5. 16 21 4.86 25 4.43 3 3.52 
139-139.9 9 5·38 16 4.74 15 4.25 
140-140.9 8 5.18 27 5.05 27 4.38 5 3.72 
141-141.9 10 5.38 17 4.86 18 4.69 1 4.62 
142-142.9 6 5 .71 19 5·25 22 4.80 
143-143.9 14 5.51 14 5.34 20 4.67 3 4.17 
144-144.9 9 5 ·38 24 5·37 15 4.62 3 4.29 
145-145.9 9 6.17 30 5.45 27 4.80 3 4.54 
146-146.9 9 6.20 19 5.84 27 4.84 1 4.56 
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TABLE 7. RELATIONSHI.p OF BODY WEIGH!' TO CARAPACE LENGTH Cont ' d . 

MALE CRA BS FEMALE CRA BS 
Pacific Ocean Bering Sea Paaif ic Ocean Be rir.g Sea 

Cara pa ce Number Mean Numbe r Mean Number Mean Number Mean 
length of crabs weight of crabs we i€! ht of arabs we ight of crabs weight 

rom . pounds pounds pounds pounds 

147 -147.9 14 5.94 26 5 ·84 24 4 .94 2 4 .87 
148-148.9 10 6.26 18 5.84 9 4 .~ 4 4 .53 
149-149.9 11 6.44 23 6 .29 12 4 .95 1 4 .62 
150-150.9 9 6.33 27 6 .04 13 5·08 
151-151.9 3 7.12 12 6 .29 5 5.41 3 4 .83 
152-152.9 13 6.70 31 6 .53 8 5·51 3 4 .95 
153-153.9 11 6.94 17 6 .52 6 5.42 
154-154 .9 10 6.69 11 6 .45 5 5·30 2 4 .87 
155-155.9 10 6.79 18 6 .77 10 5.42 
156-156.9 13 7.36 14 6 .85 15 5.56 1 4 .88 
157-157.9 11 7.39 13 7.03 6 5.37 2 5·28 
158-158.9 13 7.32 22 7.22 2 5.97 
159-159 .9 8 7.46 13 7.35 1: 5·50 1 5.25 ; 

160-160.9 23 8·05 18 7·59 5 5.35 1 5 .62 
161-161.9 13 7.98 15 7.83 2 5.44 1 5.44 
162-162.9 23 8.35 11 7.84 1 4.50 
163-163.9 26 8.21 28 7.98 6 5·77 
164-164.9 26 8.60 23 8.ct 2 6.41 
165-165.9 28 8.56 19 8.32 3 6.46 
166-166.9 19 9.ct 15 8·50 1 5·50 
167-167.9 18 9.49 16 8.64 
168-168.9 34 9.49 21 8·73 2 6.68 
169-169.9 17 9.73 17 9.10 1 6 .75 
170-170.9 22 9.61 16 8.91 2 6.53 
171-171.9 26 9·53 24 9.42 2 6.94 
172-172·9 38 9.98 11 9.50 
173-173.9 35 10.24 20 9.70 
174-174.9 22 10.29 13 9.30 
175-175.9 41 10.46 25 10.00 
176-176.9 39 10·58 19 10.35 
177-177.9 27 11.10 8 9.80 
178-178.9 39 10.62 19 10 .24 2 7.28 
179-179.9 19 10.57 10 10.05 
180-180.9 55 11.27 8 10.36 
181-181.9 30 11.58 3 10.39 
182-182.9 30 11.38 5 10.37 
183-183.9 38 11.80 10 11.54 
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TA,BLE 7. RELAT IONSHIP OF BODY WEIGlIT' TO CARAPACE LENGTH Cont'd. 

MALE CRABS FEMALE CRA BS 
Pacific Ocean Bering Sea Pacific Ocean Bering Sea 

CaraF80e Number Mean Number Mean Number Mean Number Mean 
length of crabs weight of crabs weight of crabs weight of orabs weight . 

mm. pounds pounds pounds ounds 

184-184.9 29 11.84 4 11.14 
185-185.9 27 l2 .10 1 9.00 
186-186.9 29 12.44 1 11.12 
187-187.9 31 12.51 
188-188.9 35 12.83 1 13.25 1 7.62 
189-189.9 23 12.47 2 11044 
190-190.9 25 13.15 1 12044 
191-191~9 14 13.26 
192-192.9 22 13.36 
193-193.9 15 13.23 1 l2.75 
194-194.9 10 13.30 1 11.75 
195-195·9 21 14.17 1 13.25 
196-196.9 11 13.90 2 9.34 
197-197.9 16 14.~ 
198-198.9 l2 14.05 
199-199.9 3 14.92 
200-200.9 14 14.60 
201-201 .9 8 14.56 
202-202.9 11 15.51 
203-203.9 5 15.07 
2~-2~.9 6 15.14 -
205-205·9 2 13.06 -
206-206.9 4 15.41 
207-207.9 1 16.75 
206-208.9 6 15.61 
209-209.9 3 16.87 
210-210.9 2 17.50 
211-211.9 2 16.21 
214-214.9 3 16.21 
215-215.9 1 17.00 
216-216.9 1 19.50 
218-218.9 1 17.00 
220-220.9 1 18.00 
222-222.9 1 22.12 
223-223.9 1 11.87 
224-224.9 2 18.87 
225-225.9 1 14.~ 
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TABLE 8. 

Comparative Mean Sizes of King Crabs : Bering Sea nnd Paoif ic Ocean 

Mean length Mean l ength 
Maximum length Trawl Caught Net Caught 

Pacific Bering Paoifio Bering Pacifio Ber i ng 
rom. mm. rom. mm . . mm . mm • 

M9.les 2214 .0 197.0 163.75 151.4 177.4 151 . 5 
Fema les 189.0 170.0 139.5 134.8 145.0 135.3 
Differenoe 35.0 27.0 25·5 16.6 3204 16 .2 

Males x 100 118.0 116.0 11703 112.0 122.0 112.0 
Females 

Peroentage of Males in the King Crab Population 

It was expeoted there would be approximately the same number of male s as 
females in the king crab popu~tion. This was f ound to be true in Pac i fio Ocean 
areas, but in Bering Sea there seemed to be a smaller pe roentage of ma l e crab s. 

A general canparison considering only the percentage of each sex oaught in 
different areas oannot be relied upon unless eaoh set of fishing operations are 
conducted under similar oonditions. It has been demonstrated that males and 
females tend to remain apart, and frequently at differont depths, duriTl£ certa in 
periods of the year. Thus the proportion of eaoh sex taken during t hese periods 
is a functi.on of the depths in which the fishing operations are conduoted. 

During the mating period the majority of the orabs are gathered within more 
or less definite depth limitations, and the sexes are mor~ intermingled t han at 
any other time during the year . When they are schooled within the Bame a rea, 
it appears that fishing operat i ons oonduoted at this partioular time would best 
reveal the relative proportion of each sex composing the total population. 

Th€ later Bering Sea mating seas on permitted fishing operations b oth there 
and in the Pavlof area during the mat log season. De pthll at whioh the orabs 
were taken, though not exaotly the same, are in accordance with the ~bits of 
the two populations, as Pacific Ocean bay arabs appear to moult in s omewhat 
shallower depths. Catches at this season showed a smaller percentage of males 
present on the mating grounds in Bering Sea t,;han in the Pavlof area, with the 
proportions of males being 41.8 and 50.6 percent respeotively. (Tables 9 and 
10.) T his indicates there was a smaller percentage of males i n t he Bering Sea 
pOp\ilat ion in 1941 than there was in the Pac ific Ocean. 
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TABLE 9. 

Tangle Net Fishing Results: Bering Sea 1941. 

King Crab Catoh 
Sets 

Vicinity Date Made Males Females Total Peroent Ma le s 

Number Number Number Number Peroent 

Off Unime.k Island June 1 15 2 17 88.2 
False Pass to 

Moffet Point June ,July ,Aug. 16 659 133 792 83.2 
Moffet Point to 

Black Hill May ,June ,July 15 1,541 71 1,612 95.6 
Black Hill to . 

Nelson Lagoon Apr. ,June ,July 15 1,006 113 1,119 89.9 
Ne lson Lagoon to 

C. Kutuzof July 5 31 8 39 79.5 
He rendeen Bay May 2 21 7 28 75·0 

Totals 3,273 334 3,607 90.7 

TABLE 10. 

Tangle Net Fishing Results: Pacifio Ocean 1940-41. 

King Crab Catoh , 
Fishing 

Vicinit~ Date Attempts Males Feme. les Total Percent Ma les 

Number Number Number Number Percent 

Prince William 
Sound May, June 3 26 8 34 76.5 

Cook Inlet Maroh,May 17 446 95 541 82.4 
West Shelikof 

Strait Maroh,April 4 25 1 26 96.1 
Kodiak Is land Nov. ,Mar. ,April 30 54 7 61 88.5 
Ale.sm 

Peninsula Apr. ,Aug. ,Ootober 11 133 31 lt4 81.1 
Pavlof Bay June to September 17 389 21 410 94 .9 
Canoe Bay April to October 14 762 292 1,054 72.3 

Totals 1,835 455 2,290 80 .1 



Disouss ion of Differenoes in Bering Sea and Pao ifio Ooean King Cr abs 

Several differenoes between Bering Sea and Paoifio Ooean k ing orabs have 
been desoribed. In summarizing then , we find I 

1. Bering Sea king orabs moult and IIIlte later in the spr in than do 
Paoifio Ocean orabs. 

2. Sexual IIIlturity is attained at a smaller size in Ber ing Se • 

3. Bering Sea male and feIIllle orabs weigh less than 
of the same oara~oe length. 

o ific Oc e n crabs 

4. Both the maximum and mean sizes of Pacifio Ooean orabs are r eat er 
than that of Bering Sea crabs. 

6. 

In the Pacifio Ocean IIIl.le crabs are larger 1n oompar ison to the she 
of the femBle, tbln they are in Bering Sea. 

There appears to be a smaller peroentage of males than f emales in 
Bering Sea, while the sexes are evenly divided in Paoifio areas. 

The reasons for these differenoes between Ber ing Sea nd P&oifio Oc ean king 
orabs are not known. Sinoe the same observers worke d in both Bering Sea and 
Pacifio Ooean areas, under similar cond itions, and s ince fiahing methods were 
the same in both areas, it is not believe d these differences are due to se l eo -
tion. 

In the following paragraphs two theories are advanoed whioh may expla in t he 
differenoes in orabs caught in these two areas. Environmental fa ct or s a nd oom
mercial fishing in Bering Sea by the Japanese may be IIIljor oa u se s of thes e di f f er
ences. How much effect eaoh has had in produoing the differenoes between these 
two crab populations is not known. 

The Japanese are known to have extensively employed tangle nets in fi shing 
for crabs in Bering Sea. T his type of gear, be ing constructed of large 18-inch 
mesh webbing, predominately oatches large male crabs. This is demonstrated by 
tang le net fishing conducted by the Alaska. Crab Invest igat ion, in which the tota 1 
Bering Sea and Pacifio Ocean catohes consisted of only 9.3 and 19 .9 percent females 
respectively. (T ables 11 and 12.) 

continual heavy fishing with this selective type of gear would u lt imately 
greatly reduce the number of large crabs, and these largely being males, would 
tend to decrease the proportion of males in the population. With males being 
oaught muoh more rapidly than females , it i s as sumed that the aver a ge size of the 
male population would begin to approach t hat of the f emale , as extens i ve commer
oial operations steadily oaptured lar ge numbers of the larger male s and thus re
duced their numbers. It is possible t hat t his has ha ppene d in Bering Sea as 
heavy Japanese fishing operations wit h select ive gear may have r educed the number 
of large male crabs, and thus brought about a condit i on in whic h the feIIllles, 
which are of a SImller size, out-number the males. It also i s pos s ible that fish
ing of the area IIIly have been responsible for Bering" Sea male crabs being srmller 
in proportion to the f ema l e s than they were in the Pacifio Oc ean, and ma y have oon
tributed in causing the mean size of bering Sea crabs to be smaller. (F igure 9.) 
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TAILE 11 

Otter Trawl catches Ihri ng the Mating Season: Bering Sea 1941. 

LOCA'l'I ON OF DRAG !.l SOUNDINGS CATCE OF KING CRABS 
( I nitial and Final) ------

Vicini ty Date StarJizJK~~int ':vurse Bottom Depth Males Females Total 
--- ---

Lat. Long. Fathoms Number Number Number 

Anirnak Pass Apr. 28 54°52' 164°38' NxE to NNE crs~fneS 25-29 7 2 9 
to Fal se Pass " 28 55°06' 164001 ' N bkS-crsSG ~21 6 5 11 
False Pass to " 29 55°::CO ' 163007' NNE gyS-gyS 17-19 28 3 31 
Nelson Lagoon " 29 55°23 ' 163°02' NNE gyS-crsSG 19-16 11 9 ::co 

" 29 55°25' 16i'57 ' NNE fneSG-fneGSh 16-16 17 4 21 

" 30 55031 ' 163°06' WNW bkGgy~fneS 25-34 ::co 13 33 
~ 1 55°37 ' 16i'58 , ESE ~fnegyS 25-24 57 40 97 
" 1 55°32' 16i'52t ESE fnegy~fnegyS 24-17 30 8 38 .c-

~ " 1 55°35' 162°35' NxW fnegy~fnegyS 21-24 1,373 1,815 3,188 
" 2 55°36' 162~5' NWxN fnegyS-fnegyS 22-23 36 36 72 
" 2 55039 ' 162035' HE fnegyS-£negyS 23-24 ~ 100 171 
" 3 55037 ' 1620:32' ENE fnegyS-fnegyS 23-21 387 676 
" 3 55°40' 16i'26 , NNWz! fnegyS-fne gyS 23-25 148 106 254 
" 1 55°5~' 161°47' wsw SfneG-SfneG 22-71 34 88 122 
" 2 55°5 ' 161°33' NxE SfneG- SfneG 18-24 215 13~ 352 

Apr. 30 55°58' 161°54' NE~N fnegyS-fnegyS 23-29 2)5 2B 493 
" 30 56000' 161°49' NE~N SfneG- SfneG 30-29 65 100 165 

May 2 56°02' 161°30' NE fnegyS-fnegyS 
~~ 378 1,044 1,422 

" 2 56°05 ' 161 ~3' SxW fnegyS-fnegyS 29 21 50 

Total s 3,019 4,2)6 7,225 

Percent Males 41.8 

!J Only drags made at a mean dep th of less than 30 fathoms are included. 
11 Net snagged but par t of catch saved. 



TAFI,E 12 

Otter Trawl Catches furing the Mating Season: Pav10f Area 1'341 . 

LOCA TI ON OF DrtAG SOUNDINGS CATa1 OF KING cnABS --- (Init ial aJ10. Final) --- -------
Vicini ty DEl.te StartiP£.J'_oint Course Bottom Depth 1..1 Males remal e s Total ----

Lat. Long. F'l.t.noms Numbp.r Number Number 

Canoe Bay April § 55°35. 0 ' 161'1.9.7' E &oM 'E--23 ;::0 2) 40 
II 55°34.9 ' 161°17.9' w S-S .q..'J 72 24 96 
II 9 5")°35. 3 ' 161019 . 7 ' SExElE M-M 2~27 9 2 11 

" 9 55033 . 3 ' 161015. 6 ' circle M-M 19-~ 160 1()J 310 
II 9 55°33.5' 16101 5. 8 ' circle M-M :0-18 202 IT 375 
" 9 55033 .1' 161 015.3 ' circle !:\-rky 1~t; 120 110 230 

Pavl of Bay II 11 55°34. G' 161031 . 8' ExS st:<.o crsS 1S-11 39 28 &7 
II 11 55033 . 3 ' 161°28.0 ' NNE crs&oSA 11-14 46 ;f:, 

~ II 11 55°35. 5 ' 161°25. 4 ' S'i\s ~~b~A 1S-17 4C; 3'1 

f= " 11 55036.1 ' 11)1° 29. 2' SWxSt,S M-stk 12-11 23 12 40 
II 11 55036.1 ' 1610~.1' Wxs.l-S M-bkM 13-1 ~ IJ3 01 136 
" 11 55°34. '~ , 1610 . 5 ' NNW to E b16~bkM 17-11 82 69 ISO 
" 12 55°31. 8 ' 161036. 5 ' NExN to N ~crsS 19-1f'l ~t ~~ 103 
II 12 55°34. 1 ' 161031.7' Fl-s MS-SbrJ<Sh l~n 31 16 47 .' " 12 55°31 . 9 ' l SI 028. 7' WSW S-nshes l~?" 2') 1') 

~ " 12 55°32. 1) • 161 033.9' NNE ashes-ashes 1~17 9 7 
" 12 55°35.8' 161°2') . 6 ' Wx9}-S MS-MS 13-1 2 In r:f;;2 ~3 

Total s 1, .121 1,399 2, B2) 

Percentage males 50. 

l./ Only drags cna.de at a mean depth of les s than 30 fathoms arc included. 



Environmental faotors, suoh as availability of food and colder water 
temperature, may be responsible to a oonsiderable degree for the smaller size 
of Bering Sea crabs. That Bering Sea orabs moult, mate, reach sexual maturity 
at a smaller size, and are lighter in weight than those of the same care.?lce 
length in the Pac'ific Ooean seems best explained on this basis. It is hardly 
reas<?nable to believe that Japanese fishing operations could have caught all of 
the largest orabs. Therefore, it is possible that environmental or hereditary 
factors may be largely responsible for these foregoing differences, while fish
ing operations may have aided in oausing the smaller percentage and smaller size 
of male orabs in Bering Sea. (Figure 9.) 

It is not known whioh of these faotors plays the largest role in creating 
the differences in crabs of these two areas. No large scale commercial opera-
tions have been conducted in Bering Sea since 1941, therefore, the effects of 
previous large scale fishing operations should be largely overcome by now. 
Additional studies oarried on in Bering Sea before, or at the time oommercial 
operations are resumed, would provide an answer not oLly to t~is problem, but 
would give much valuable information on rate of growth. 

MIGRATIONS 

Seasonal migratory movements of the king crab are probably governed largely 
by the moulting and mat ing processes. As the moult ing season approaches, the 
males first and then the females migrate into shallow depths, where in certain 
areas they can be found congre~ated in large numbers. In the Bering Sea they 
were found to migrate into depths ranging from 18 to 25 fathoms. During this 
period, in the Pacifio areas, large quantities of crab s were caught in the bays 
in depths ranging from 5 to 20 fathoms. 

When mating is finished the orabs disperse, pr esumab ly in search of food, 
and progressively work into greater depths as the season advances. After the 
first of June, it is no longer possible to catch substantial quantities of 
mature orabs j' these shallow depths. Trawl fishing records for both Bering 
Sea and the ~cific Ocean indicate that during the fall the males remain fairly 
well se?lrated from the females and inhabit the deepest waters. During 
September in southeastern Bering Sea large quantities of males were taken in 
40 to 45 fathoms, which were the greatest depths within the area be ing fished. 
(Table 13.) At this time large male catches were taken in Pavlof Bay in from 
55 to 70 fathoms. 

The magnitude of the crab's movements is apparently governed to a large 
degree by local conditions. In certain bays and inshore are~s, having suffi
cient variation in depths, there ar~ large quantities of mature crabs present 
at varying depths throughout the year, while in other area s extens ive migra
tions are carried on. 

In southeastern Bering Sea the majority of the crabs appear to travel a 
considerable distance. By June only small catches could be taken on the 
shallow moulting grounds where large quantities of crabs had been taken during 
late April and early May. During late August large amounts of male crabs were 
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Fathoms 
10-14 
15-19 
20-24 
25-29 
30-3L 
35-39 
Lo-44 
45-49 

Lepth 
Fathoms 
10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 

Depth 
Fathoms 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-55 

De pth 
Fa thoms 
15-19 
20-24 
25-29 
30-34 
35-39 
40-41..1 
45-49 
50-55 

TARLE 13 

S1..Ur1lTlB.ry of Otte r Trawl Catc hes: Ber i ng Sea 1941. 

APRI L 28 t o MAY 4 
Average 

DraEs Ca tch Males 
number mElber pe rcent 

1 0 -
4 18 78 

11 582 41 
6 125 44 
1 10 71 
4 0 -
- - -
- - -

MAY 19 to 25 
Average 

Drag s Ca t c h Males 
number n umber pe r cent 

- - -
- - -
3 7 86 
6 35 55 

16 100 23 
10 122 13 
1 11 -
- - -

JULY 7 to 13 
Average 

Drags Catc h Ma l es 
mnnber number percent 

1 0 -- - -
2 2 50 
1 0 -- - -
5 25 44 
- - -
- - -

AUG . 16 to 24 
Av erage 

Dr ag s Catc h Uales 
number number pe rce nt 

- - -- - -- - -- - -
2 2 100 

16 37 61 
17 31 55 - - -

MAY 5 to 11 
Average 

Dr ags Catch Uales ----
number number percent 

1 14 79 
7 34 70 

16 41 61 
11 25 71 
- - -
- - -
- - -
- - -
MAY 26 to JUNE 1 

Average 
Drag s Ca t c h Males 
nUI:lbe r mnnbe r perc ent 

- - -
- - -
5 24 97 
3 17 56 
4 44 34 
- - -
- - -
- - -

JULY 14 to 20 
Average 

Drags Catch Male s 
number numbe r percent 

- - -
- - -
6 91 66 
1 1 0 
3 0 -
3 0 -
1 0 -
- - -

AUG . 25 t o 31 
Average 

Drag s Catch Ma l es 
number numbe r percent 

- - -- - -
- - -- - -
4 113 49 
7 61 62 
- - -- - -
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MAY 12 t o 18 
Ave r a ge 

Dr ags Ca tch Vales 
nUI:lber number percent 

- - -
- - -
6 74 36 
1 4 75 
- - -
- - -
- - -
- - -

JUNE 2 to 8 
Average 

Dr a g s Ca t c h Males 
ntmlb e r number percent 

- - -
- - -
- - -
3 8 28 
1 12 42 
- - -
3 22 56 
1 1 100 

AUG. 11 to 17 
Ave r a ge 

Dr a g s Catc h Vale s 
number numbe r percent 

- - -
- - -
- - -- - -
- - -- - -
- - -
4 16 67 

SEPT • 1 to 6 
Average 

Drag s Catc h Males 
number number percent 

- - -
- - -
2 8 0 
- - -
5 101 70 

10 304 93 
- - -
- - -



being taken 50 or 60 mi les from the mating gr ounds in de pths ranging from 
40 to 45 fathoms. Fishing attempt s i n sha 11 ower depths provided much smaller 
oatohes at this time. One male crab, taken i n from 18 t o 24 fat homs during 
the mating season, was recaptured at a depth of 45 fat homs a nd nad t raveled 
61 mHes in 113 days. 

Canoe Bay, with fishing gr ound s l ess t han two miles aoross at the widest 
point and five miles long, was fi shed very intensively. Nearly 7,000 orabs 
were oaught here, and of approx imat e l y ,00 tagged orabs, only ten were re
oovered. Repeated fishing operations, oonduoted here from Maroh to Ootober, 
oaught substantial quantities of mature orabs on all oooasions. During the 
mating season, the l argest oatohes were made in the shallower water at the 
head of the bay , while at all other times the best results were obtained in 
the deepest portion of the northwest seotion of the bay. Four tagged orabs 
released near shore l a te in August were reo overed two to nine days later in 
the deepest ~rt of the bay and had traveled from 0.8 to 1.6 miles. (Table 14.) 

The availab i lity of crabs over a period of so many months, and the limited 
tagging returns would seem to suggest a large ooncentration of king crabs, of 
whioh many remain i n Ca noe Bay throughout the year. 

One tagged or ab wa s reoaptured in Pavlof Bay whioh had traveled 14 miles 
in the per i od from Apr il to September. It was originally taken at a depth of 
12 fathoms near the head of the bay during the mating season, and was reoaptured 
in 59 fathoms of wat er. The depths at whioh the greatest abundance of crabs 
were taken on these two ocoasions oorresponds very well with the aotions of 
the reoaptured speoimen. 

Crabs appeared to remain in Olga Bay throughout the year while in near
by Lazy Bay , and in several of the other bays on Kodiak Island, they were 
present only· during the moulting periods. No tagged crabs were reoovered in 
Cook Inlet, but in Kachemak Bay the greatest concentration of orabs ~hioh had 
been in t he hspci of the bay in Maroh appeared to be in the deep water near the 
entrance by JU~le. 

Migrati ons othe r than those due to moulting and mating are sometimes 
notioed. Ev idently the search for food and the variations in environmental 
factors cause the crabs to move about quite freely in the general vicinity. 
In fishing operations these movements are indioated by the varying oatoh in 
certain places , whioh necessitate frequent ohanges in locations of fishing 
gear as the f ishermen endeavor to stay with the main body of crabs. 

HAIlITAT 

Immature king crabs are not taken in as great depths as the larger speoi
mens are often f ound. Crabs smaller than 120 millimeters in oara~ce length 
generally live i n depths ranging from 15 to 30 fathoms, and only rarely are 
they taken in dept hs grea ter than 40 fathoms. Larger ones, measuring more 
than 120 millimet ers in oarapaoe length, inhabit the ooean floor at water depths 
ranging from 5 t o 100 fathoms, depending upon the season. Females are not as 
prevalent as males in the extreme depths, but trawl fishing records appear to 
indicate that both sexes are well represented in the intermediate depths a 
considerab le portion of the time. (Table 13.) 
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TABLE 14 

Recap turei tagged crabs: Pacific Ocean and Bering Sea 1941. 

Vicini ty Date Location ~ Time Dis tan 
Gone Trave11 

Final Released Re~tured Ini tia1 y 
Lat. Long. Lat. Long. Fathoms Fathoms Days Mil e 

Canoe B~ Sept. 22 June 28 55°35 .2' 161°15. 2' 55°35.2' 161°18.7 ' 22-40 8- 28 779 1.3 
A" ril 8 " 28 5')°35.3' 11)10 2).1 ' 5')°34.7 ' 161°18.5 ' 40-9 23-30 81 1.1 
SeDt. 28 Aug. 27 ,),,0".1;;.2 ' 161°15. 2' 55°34.3' 161°17.3 ' 30-30 18-27 333 2.3 
April 8 " 28 55°35. 3' 161 °Xl.l' 55°34.5' 161°17.7' 40-9 1~34 142 1.6 

" 8 " 28 "5°3S.3 ' 161°~. 1' 55°34. ') ' 161°17.7' 40-'3 18-3.1 142 1.6 
Aug. 77 " 29 ')5°35.5 ' 161°18.3' 55°34. 8' 161°18. 2' 3~36 &39 2 . 9 

" ;§ Sept. 5 55°35.2' 161°21.0' 55°35.1' lS1018.1' 2'1a:18 40-40 9 1.6 
" " 5 55°33.2' 161°15.2' 55°34. 5' 101°17.7' 1 34 34-34 8 2.0 
" 28 " ~ 5,)°33.2' 161°15.2' 55°34. ~' 161°17.7' 1~34 34-34 8 2.0 

8 " 55°3~.3· 161°20.]' 55°34. • 161°17. ;' 40-9 34-34 151 1. 8 April 
Pavlof B~ II 12 " 5 ,)5036. /' 161° 29. 7' 55°23 . ; ' 161039.J ' 13-1 2 59-59 146 14.0 

6-11 4- l0 31 .0 Kodiak Is. ~.{ar • 23 April 21 57°11.3' 153°13.0 ' 57011.S· 153°13.0' 
Bering Sea ~ 2 Aug. 23 55°57 .0' 161°29.0' 56°25.0' 163°04.0' 1~~ 45-46 113 61 .0 

1/ Se~:erncer tagging dates are for 1940; all other data arp for 1941. 

Crabs were found to be pre sent on nearly every type of bottom except where 
it was extremely rocky . In the Pacif i c Ocean most of t he crabs were taken on 
either mud, or on bottom oonsi sting of a mixt ure of sand and mud, with sane large 
individual catches being made on sand and a sh bott om. The most produotive Bering 
Sea areas were on the sandy bottom in the sout heast e r n portion of the Sea ; how
ever, some crabs were taken on bottom composed of broken shell in the northern 
portion of Bering Sea. 

King crabs are not uniformly distr i buted over a ge neral area, but t end to 
become concentrated in same places, while they are ent irely lacking or greatly 
reduced in numbers elsewhere . This is particularly noticeable during t he mat
ing season, but is true a t a ll times of the year except for a brief period 
following mating when the crabs seem to spread out somewhat more uniformly f or 
a short period of time. Not only are crabs muc h more abundant some places 
along the coo-st than in others, but even within well populated areas some Pacific 
Ocean bays contain large amounts of crabs while near-by ones, having similar 
depths and bottom types, ar e practioally devoid of crabs. In sout heastern 
Bering Sea, where uniform beaches and ocean floor extend for great distances, 
it was also found that crabs were much more plentiful in certain locations than 
in others even though bott om types and depths were similar . During the mating 
season and also in the late summer and fall, large catches could be repeatedly 
taken in various areas, but as one fished progressively toward the perimeter 
of such areas, the catches became less and less until finally ver y few, if any, 
crabs could be oa ug ht. 



FOOD 

Preserved stomach samples have not been examined, but field observations 
revealed the king, crab to eat c ons iderable quantities of olams and sea urohins, 
and in trap fishing operations salmon and olams proved to be exoeptionally good 
bait.' It appears quite likely that plankt on is also oonsW!led, for orabs were 
kept living in surf aoe live-boxes, where no other food was available, for a 
period of six weeks. Crabs were not found in areas generally poor in other fish 
life, but localitie s supporting potential food did not neoessarily show evidence 
of crab populat ions. 

PROTECTION OF THE FISHERY 

If an abundant crab population is to be maintained it is imperative that 
the females be pr ot eoted. There is no justification for commercial utilizat ion 
of the feImle ki~ crab. Not only is the yield of meat small, but she is oarry
ing developing egg s all duri~ the year except for a short pe:'iod of time just 
before and after moulting. 

Moulting a nd mating have an important beari~ upon fishi~ practices, and 
must be t horoughl y oonsidered in formulating methods for proteoti~ the fisher y . 
Mating immediat e ly follows moulting of the female and takes place while she is 
extremely sort s he lled. Preparatory to moulting, the old shell becomes increas
i~ly br ittle and thin, as oalcifying Imterials are removed. Thus, the crabs 
are subj ect to injury both during this period and following shedding, until the 
new s he ll bec omes sufficiently oalcified to provide adequate protection. III 
advised fishing methods can oause greater destruoti on and do more harm at this 
time than during any other period. Crushing or t earing injuries, which at other 
times would be of small consequence, are now f at a l. 

Crabs oan be caught in much larger amounts and more easily while conoentrated 
in shal low depths during the moulting and mating season. One of the most eff i
oient method e- " f fishing is to tow trawls along the floor of the ooean and 
scoop up the s~hools of mating crabs. Observations made on board crab fishing 
vesse ls operating during the mati~ season in Bering Sea in 1941 clearly show 
that trawl fishing caused great destruotion of soft shelled crabs. It was found 
t hat fram twenty-five to nearly one hundred percent of all females taken in 
t rawls at this time were either killed outright or were injur'ed so severely they 
would die. Damage was extensive from the last week in April, when Bering Sea 
was f i rst entered, until the latter part of May. After the first of June, the 
shel l of the females had hardened sufficiently so that trawling caused practically 
no damage. 

Ta ngle nets, bei~ a fixed gear, cause much less damage t-han trawls to soft 
s helled crabs. This is largely due to the fact that only as crabs move about 
on the bottom are they caught in this gear, and since moulting and sof't s helled 
orabs are muoh less active than hard shelled ones, they are much less likely to 
c ome into contact with the nets. This gear catches large quantities of rna le 
crabs as they move about in searoh of females during the mating season, but if 
of proper construction it catches and injures very few females. 

L9 



Bering Sea catch recor ds from April 28 to Ma y 31, 19L 1, cove r in the 
period during whi ch the fema les we re soft shelled enough to suffer in ry , 
show that females made up less than six peroent of the tan le net 0 toh while 
they constituted over sixty four peroent of all raw l oau ht or bs ~/ . Thes e 
records clearly emphasize the small amount of dama e inflioted upon he soft 
shelled females by tangle nets, and the vast amount of e s ruo i on caused y 
trawls during this season of the year. Extensive tr wling operatl ns oonduc ad 
during the mating and female moultin period oause exces sive od jus if ble 
damage, whioh, if not prohibited , will seriously j eo .dize he ish r y . 

SUMMARY 

The foregoing report gives the di tribution of the Kin~ crabs, 
camtschatioa and P. platypus, as enoountered on the Alaska Ki orab 
t ion of 1940-L1. -Observat ions made on the enera 1 biolof,Y of P. cam 80 ....,..,...----.--
during this time are presented, inoluding mating and moulti nabi s, e 
methods and frequency, development , size at sexual maturity , si~e ooourrenoes , 
and migratory , habitat, and food studie s . In addition, brief st tis ioa l 
analysis of the relative growth of the cra b as part to part relationsh1p is 
made. It is emphas ized tmt the King orab fishery as & potential industry 
should have certain definite restrictive proteotion beoause of inherent biolo iea 
reasons. 

LITERATURE CITED 

FISHERY MARKET NEWS 

l~. The Alaskan King Crab. Ma y Supplement . 

HUXLEY, JULIAN S. 

1932. Problems of Relative Growth . New York. 

-------- and RrC:~RDS, O. TI. 

1931. Relative Growth of the Abdomen and the Carapaoe of the Shore Crab 
Caroinas maenas. Journ. Mar. Biol. Assoo. XVII (3) pp. 1001- 1015 . 

MARUXAWA, HISATOSHI 

1933. Biology and Fi shery Res earch on Japanese King Cra b, Paralithodes 
camtschatica (Tilesius ) . J . Imp . Expr. Sta. Tokio, 4 (37): 
152 pp., iIlus. 

SMIT H, G EOFFRY 

1910. Studies in the Exper imental Analys i s of Sex. -- I. On Mendelian 
Theories of Sex. Quart. J ourn. Micros. Soi. Liv . pp. 577-604 . 

WEYMOUTH, F. W., and MacKAY, D. C. G. 

193L. Relative Growth of the Pa cif ic Edible Cr ab, Canoer magister . 
Froc . Soc. Exp . Biol. a nd Med i oi ne, XXXI , pp. 1137-1139. 

1/ The Alaska King Crab, Fishery Market News, Ma y 19L2 Supplement, Table 17 , 
pp 68-70 and Table 18, p 71. 

50 5650~ 


	002
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053

