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Reproduction and fecundity of the female King crab,
Laralithodes camtschatica (TILESIUS), in the waters

off Western Kamchatka— [

Evaluation of the population fecundity

Koji TAKESHITA, Hitoshi FUJITA, Seiwa KAWASAKI and Shuhei MATUURA
(Far Seas Fisheries Research Laboratory) (Kyushu University)

This study presents biological information on the reproduction characteristics of the king
crab population in the waters off western Kamchatka. Information on the maturation, the
spawning and the hatching based on the observations of the egg, and the fecundity data
principally based on the egg counts were described in the previous reports (the authors, 1971
and 1972).

The present report deals with the population fecundity based on the catch-per-tow data and
the carapace width composition of the females by USSR trawl survey durig the years from 1958
to 1965 (JIABPEHTBEB, 1969), as well as on the data of the group maturity and the mean number
of zoea eggs by age (the authors, 1972) (App. Tables 1, 2 and 3).

The results of this report can be summerized as follows :

1. The spawning population consisted of age groups of n— 2 through 2413, where an age

group would reach approximate 100% maturity at age 7.

The relative abundance among those groups of n years and older could be expressed by
age composition weighted by catch-per-tow, except two age groups n— 1 and n— 2 possibly
affected by mesh-size selectivity for crabs in trawl survey (Table 1). Therefore the relative
abundance of age groups n— 1 and n— 2 was computed by extrapolation of the average
mortality curve obtained from the data at each age of » to »+ 3 in the same year class,
which was definable in annual survival rate S by 0,583, or total mortality coefficient Z by
0.540 (Table 2).

2. The distributional cline from the north to the south in this waters was presented by
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the relative abundance of the spawner by area and age group. It was suggested that the
spawners were distributed more abundantly and also the younger crabs dominated in the
northern areas. Fifty-eight percent of the spawners was distributed in the northernmost
Khairuzov area (57°50’—56°25’N), and the half of which consisted of age groups of »— 1 and
younger. Thirty-one percent of the spawners appeared in Icha area (56°25’—55°00"N), and
the abundance of these spawners declined toward the southern areas, namely 7 % in Kolpakov
area (55°00'—54°10’N) and 4 % in Kikhchik area (54°10’—53°00’N) (Table 2 and Fig. 1).

3, Using the mean number of zoea eggs and the abundance distribution of the spawners, the
relative fecundity by area and age group was estimated. Approximate 82% of the population
fecundity was distributed in the two northern areas, Khairuzov and Icha, and particularly
51% of the population fecundity was attained in Khairuzov area (Fig. 1). Furthermore, the
highest fecundity was sustained by » age group, though the fecundity by n»— 1 age group
was nearly equal to that of » age group. The fecundity in each of those groups of » years
and older decreased with the age, and the main spawners would be comprised three age
groups n— 1, n and n+ 1 (Table 3).

4, The relationships between the age and the fecundity per recruit at age »— 2 were examined
at the various values of total mortality coefficient Z.

The age group attaining the highest fecundity varied from n— 1 to n+ 2, with values
of Z ranging from 0,8 to 0,2. Supposing 0,4—0,6 as the range of variation of Z estimated
on the spawning population in this waters, nearly 50—60% of the total amount of zoea eggs
produced by a certain year class through its reproductive life span would be attained by
three age groups of n— 1, » and n+ 1 (Fig. 2).
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Table 1. Average age composi-

tion of females, calcu-

lated from trawl collec-
tion data,”1958—65.

Frequency per

Age (year) thousand
under
n—2 70,51
n=73 197.11
n—1 239,68
n 199,70
n+1 128.61
n+ 2 78,43
n+3 41,51
n+4 22,88
n+5 11,30
n+4+6 4,71
n+ 7 2,69
n+8 1.50
n+9 0.67
n 410 0,45
n+11 0,13
n+12 0.09
n+13 0,03
Total 1000, 00

1) see Appendix Table 2 and

3

1958~ 654 DT el Tk L 7o (Table

Table 2, Percentage age composition from n to n+ 3 age group in various

year classes, employed for the estimation of mortality curve.

: Age i) P N ;.—2;—_
(year) 1958 1959 1960 1961 | 1962 Combined
n (43,50) 44,50 40,45 40,08 49,61 43,50
n+1 26.69 3153 27.83 32,21 29.60 29,48
n+ 2 22.39 15.69 19.34 21.60 10,80 17,37
n+3 7.42 8.28 12,38 6.11 9.99 8,57
Total 100,00 100,00 100,00 100,00 100,00

1) The crude frequency of n» age group in 1958 exceptionally deviated from the average

mortality curve, then, the relative frequency in the age group n+ 1, n+ 2 and n+ 3 of this

year class was calculated after fitting the substituting geometric mean (1959—62) for the

frequency of n» age group.

2) Geometric mean employed for curve fitting.
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Table 3. Average composition of the spawning population by area and

age group, 1958—765.

Ag(;e%rro)up Khairuzov Icha Kolpakov Kikhchik Total
under [ =
n—2 0 0 0 0 0
n—7 110,52 34,93 2,01 0 147, 46
n—1 204,75 109,25 9,65 1.40 325,05

n 127,47 67.88 1821 2,88 211.44
n41 74,59 45,88 1327 4,79 138,53
n+2 38,64 27,13 12:2 6,48 84,48
n+ 3 15:31 14,04 8,68 6.68 44,71
n+z'Ld 4,46 7.75 6.46 5,98 24,65
n+5 1.60 3.45 3.33 4,25 12.63
n+6 0,46 0,47 1.70 2,44 5,07
n4 7 0.30 1.04 1.56 2.90
n+ 8 0.21 0.54 0.86 1.61
n+9 0,04 0,17 0,52 0,73
n+10 0.09 0,39 0,48
n:-|-:l:1‘ 0,04 0,10 0.14
n+12 0,02 0,07 0,09
n+13 0,03 0,03
Total 577,80 311,33 72,44 38,43 1000, 00

Composition was given by the ratio to thousand.
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TLROr—1dBLUn - 2FHick-TH»oh
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56

KAMCHATKA

54

Fig. 1.

Relative distributional pattern of
mature females and population
fecundity : open histograms indi-
cate two age groups, n— 1 and
n— 2 ; 1 Khairuzov, I Icha, II
Kolpakov and IV Kikhchik area.
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Table 4. Average composition of the population fecundity by area and
age group, 1958—’65.

Age group Khairuzov ] Icha | Kolpakov } Kikhchik ‘ Total
(year) | \ \
under D ‘ l
n—2 0 0 0 0| 0
n—2 31,15 9.85 | 0.56 i 0 41,56
n—1 135.57 72,34 6.39 | 0.93 215,23
n 130,03 69.24 | 13.48 294 | 215,69
n+ 1 100,29 | 61.68 | 17.84 6,44 | 186.25
n+ 2 63.63 44,66 20,14 10,66 139,09
n+3 29,48 27.04 16.73 12.86 86,11
n+4 9,75 | 16.95 14,14 13.08 53.92
n+5 3,89 8.38 8.07 10,32 30.66
n+6 1.23 1.24 4,50 6,44 13,41
n T 0.85 3,03 4,43 8.31
n+8 0.64 1.63 2.61 4,88
n4+9 011 | 0.54 1.67 2.32
n+10 ; 0,29 1.32 1.61
n+11 | 0.15 0,36 0.51
n+12 0,08 0.25 0.33
n+13 0.12 0.12
Total 505,02 312.98 | 10757 | 74,43 1000, 00

!

Composition was given by the ratio to thousand of population fecundity. Fecundity was

represented by the number of zoea eggs.
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RELATIVE FECUNDITY (thousands of zoea eggs)

Fig. 2. Fecundity by growth as function of age
illustrated for various values of Z : Relative
fecundity was expressed by fecundity per

recruit at age n— 2.
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+ 13 F DLEREIC L > THEFR ST 2 (Appendix Table 1, 28XL183), T OHEMBEOMEEZHE
HAHER & A - D BEIC S & S TRD oS, BIRAMIBIZE T 32 n LD b EVFERBHIC DN T,
FRERE (Fun—fE) OMFBEERECE 2R BEESN/ (Table 1), Cokbn— 1FHELTn —

QX EEDOHENBER, ndhon+ 3T ZEERD GRS EDOTHEE L 7obs, THuchBEig el
(B BV IREABERIZZNZN0.5405 L 00,583 & #EsE 172 (Table 2),
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(Table 3 BX U Fig. 1),

3. EEINEIOHEBAMICET 5 EROERE, EROTVIEY T IEENNT, WX, EEEIO Y
EREEHE L. ZORR, "MV 2~V 7 BEXOENEIKIBEEROEINEDORSIBITHY L, Cilicd
—F ¥ WX AW 7oA 2 X O BEEINR KB AR DK 82 %iciEd 5 L E Sic (Table 4 XU Fig.
18R THENHOS B, BLHVENEES A 2 ERIRHRANIZEFZT Licn FRTH 25, n—
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EHEEI N

4, —DOFREERIICONT, FcL R DENBOE LN = DFEEERREDBBREWSHiIcT 3
72, WANAHDEFDREES AT, FHEMNOEMENEEZRRE U, € O8E, 2FAEEDH0.2~0.8
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Bick-TEoN3C EIKiE 5,

b 4 L2

1) BuHorpanos, JL.I'. 1969 : O mexaHu3Me BOCIPOM3BOJACTBA 3aacoB KaMyaTCKOro Kpaba (Para-
lithodes camtschatica) B OxoTckoM Mope y 3anaaHoro no6epexbs Kamuarku, TPY IIbl BHHPO,
(65), BXUZOBR (B v EBHEEIFUGR, 2 734 =%, 1971, KEET).

2) JIABPEHTBEB, M. M. 1969 : Uuc/eHHOCTb CaMOK KaM4aTCKOro Kpaba y 3amajHoro moGepexbsi
Kamuarku, TPY bl BHUPO, (65), BXUZBIR (H v aFHEEIFRSO, 2 797 =4, 1971, /K
BEIT).

3) AUINAE 1933 ¢ = SidpnicildE, KEEHE, (4).

4 WNBEE - YRR - R BE - IISER 19710 A AF + v HPEEIP T BT BHER 5K = DREIIE &
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Appendix Table 1. Relationship between age and mean number of
zoea eggs, and maturity, by the authors’

previous report (1972).

ss  ——
Mean carapace width | Mean number of zoea

Age group (year) Group maturity (%)

\ (mm) eggs (thousands)
D | T ‘

n—2 “ 85,0 12.6 | 233
n—1 i 91.7 29.6 88.1

n 3 98,0 45,6 98,3
n+1 103,7 60,1 100,0
n+ 2 109.0 73.6 100,0
n+3 1139 86,1 100.0
n+ 4 118.5 97.8 100,0
n+5 122,17 108.5 100,0
n+6 126.5 118.2 100,0
n+ 7 130.1 127..3 100,0
n+8 133..3 135.5 100,0
n+9 136.3 143.1 100,0
n+10 139.1 150,2 100,0
n+411 141.7 156.8 100,0
n+12 144,1 162.9 100.0
n+13 146.3 168.5 100,0

Mean number of zoea eggs at age n— 1, n— 2 and n+13 was estimated by extrapolation of

the relationship between age and egg number.

Appendix Table 2. Relative abundance of the females, based on

the average catches per 30-minutes tow during

Area 1958 | 1959 1960 1961 1962 1963 E 1964 1965
Khairuzov 357 169 (128; 89 128 B | s 134
Icha 188 92 43 41 32 56 68 70
Kolpakov 31 6 58 50 16 17 9 52
Kikhchik 21 2 26 6 14 Li 2 3
Ozernaya 0 1 1 0 0 2 0 1

Relative size of area was expressed by percentage ratio of north-south distance in each area
to that in Khairuzov area — 100 in Icha area, 58,8 in Kolpakov and 82,9 in Kikhchik area, each
of which is used as a weight for catch-per-tow. /

* Comparing with the average relative abundance among the areas, this value shown in the
original table seems to be exceptionally low; To examine the average distributional pattern of
the spawners, mean value 160 from the values 1958 through 1965 was tentatively employed in
this report.
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Appendix Table 3. Percentage age composition of female king crab
estimated from the carapace width composition b

by JIABPEHTBEB (1969).

Khairuzov Area

es groun 1958 1959 1960 1961 1962 1963 1964 1965
under
n—2 13.4 16,0 4,8 0.2 1.6 20.6 14,9 0
n—2 31.2 26.7 20,8 12.2 9,8 29,0 33.2 18.0
n—1 25.4 21.6 28.6 25.3 22,9 15.4 23,7 36.0

n 18.0 16.5 21.7 28,5 33,2 13.8 9,7 22.8

n+1 7l 10,3 13.1 19.8 18.9 11:2 7.7 11:3
n4+ 2 2.6 6.2 7.2 8.6 10.3 6.2 6.0 6.6
n+3 1.1 2.2 2.7 | 3.1 2.5 2.5 8.5 3,7
n4+ 4 0.4 0.2 | 0.8 1.3 0.6 1.0 1.0 1.0
n45 0.2 0.3 0.2 0.4 0.2 0.2 0.3 0.3
n+6 0 0 0.1 0 0 0.1 0.2 0.3

Icha Area

A%‘;,egaigup 1958 1959 1960 1961 1962 ‘ 1963 \ 1964 I 1965
under |
n—2 6.1 1.6 0 0 0 8.1 7.0 0.9
n—2 27,1 10,8 7.5 4.4 0.9 7.9 28,4 12.6
n—1 30,0 21.6 20.0 14.3 5.2 6.3 30,1 34,7

n 19.3 33,1 253 33,9 20,1 159 | 157 25.8

n+ 1 10,0 19.2 23,5 26.3 29,2 22,0 6.4 9.6
n+2 4,4 7.6 13.9 13.1 23.4 20,8 5.7 5,2
n+3 1.6 3.3 6.2 4,0 11,5 13.8 3.5 4,9
n4+ 4 0.9 2.3 2.4 2.4 5.8 6.4 1.9 3.8
nts 0.6 0.5 0.9 1.5 2.7 2.6 1.0 17
n+6 0 0 0.1 0.1 0.7 0.6 0.1 0.3
n47 0 0 0.1 0 0.3 0.3 0.1 0.3
n+8 0 0 0.1 | 0 0.2 0.3 0.1 0.1
n+9 0 0 0 | 0 0 0 0 0.1

Age n is of the females reached approximate 100% group maturity.

1) The width composition data were read on the original text figures : The original width
composition in Icha area should be replaced by Kikhchik area, and that in Kikhchik area by
Icha area, judging from the discussion in the original text.
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Appendix Table 3. (Continued)

Kolpakov Area

f\%gégigup 1958 \ 1959 1960 1961 % 1962 1963 ! 1964 1965
under - | T ‘ N
n—2 0 0 0 0 \ 0 0 0 0
n—2 12.2 9.3 0 | L7 0 0 3.7 7.9
n—1 20,5 24.9 4,8 22 | 0.9 0.7 12,0 24,1

n 26.4 32.8 14,5 17,4 6.9 6.3 13,3 27.4
n+ 1 21.3 20,9 23.3 24.8 18.9 12.7 5.8 9,3
"t 2 02 | 47 | 287 | 247 | 251 | 226 | 1.0.1 4.9
n+3 46 | 5.5 19,1 | M2 | 225 21,4 14,5 4,8
n+ 4 2.7 1.9 9.9 | 1.0 | 149 17.1 14,1 6.4
n+5 L3 | 0 48 | 27 6.8 10,0 113 5.8
n+ 6 0.7 | 0 0.9 | L6 2.4 5,5 6.6 4,3
n+ 7 0.1 | 0 L1 | 0.7 1.1 2.5 4,6 2.8
n+8 0| 0 | L2 | 0 0.2 0.9 2,1 1.4
n+9 0 | 0 | 01 | 0 0.2 0.2 0.8 0.7
n+10 0 0 | 0 0 0.1 0.1 0,5 0.4
n+11 0 | 0 0 0 0 0 0.4 0.2
n+12 0 0 1 0 0 0 0 | 0.2 0.1
|

Kikhchik Area

Age group | 1958 ; 1959 ! 1960 g 1961 1962 { 1963 1964 1965
under ‘ B T B |
n—2 0 ‘ 0 | 0 | 0 0 0 0 0
n—2 0 | 0 0 0 0 0 0 0
n—1 6.2 | 13.7 | 41 | 0 0 0 0 0

n 8.7 | 2.0 | 83 | 3.9 0 0.8 0 3.0

n+ 1 250 | 17.6 159 6.5 4,5 3.0 1.6 4,1
nt2 222 | 18 | 21 | 168 | 103 | 10.7 1.3 3.4
nt3 122 | 66 230 | 192 | 185 | 184 | 104 | 5.2
n+4 .1 | 45 | 149 26,1 21.5 21,0 15,8 11.2
n+5 538 | 2.2 6.6 17.1 18,1 18.9 20.2 19.0
n+6 L1 |19 2.0 7.2 12.4 11,6 14,6 15.4
n+ 7 L0 | 51 | 1.0 3.2 7.4 7.6 12.3 12,2
n+8 0.7 24 | 0.4 0 4,2 4,5 7.6 8.3
n+9 0.6 0.2 09 0 1.5 1.7 5.9 8,8
n+10 0.5 | 0 | 0.8 0 0.8 1.3 4.4 6.8
n+11 0.4 0| 0 0 0.3 0.3 1.8 1.0
n+12 0.3 0 0 0 0.1 0.2 1.4 0.9
n+13 0 0 ! 0 0 0.4 0 0 0.7




