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Reproduction and fecundity of the female King crab,
Paralithodes camtschatica (TILESIUS), in the waters
off Western Kamchatka—

Determination of the fecundity based on the counts of the ovarian

eggs and of the spawned eggs attached to pleopods.

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

This study presents biological information on the reproduction characteristics of the king crab
population in the waters off western Kamchatka. Information on the maturation of ovarian
eggs, the spawning and the hatching were described in the previous report.

The present report deals with the fecundity principally based on the measurements and the
counts of the ovarian eggs and on those of the eggs attached to pleopods, fertilized eggs, of
adult females collected in 1969 as shown in the previous report.

The results in this report can be summarized as follows :

1. The ovarian eggs and the eggs attached to pleopods were taken from 214 out of 221
females which had been preserved in 10% formalin.

For counting, 0.5g of ovarian eggs and 1.0g of fertilized eggs were sampled at random
from each crab. The eggs in sample were counted and the total number of eggs was enumerated
by the count-weight ratio (App. Tables 1 and 2).

Some of those egg samples were used for size measurements of matured and fertilized eggs.
Usually 50 eggs from each sample were measured for their lengths, widths and heights—however
height was nearly equal to width in case of fertilized eggs—and from which the cubic dimension
was calculated and the geometric mean was considered as the standardized egg size.

Since the preserved ovarian eggs, especially the matured ones, were distorted and not always
regular in form, and the fertilized eggs did not have constant ratio of length to width (or
height), the standardized egg size thus calculated could be applied to represent the relative size

of the eggs.
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2. In the size frequency distribution of the ovarian eggs, four modal groups were observed.
The matured eggs could be defined from the largsst size mode which was separated from the
smaller immature eggs of the smaller modes (Fig. 1).

A few of the matured eggs were thought to bz decaying. The size of these eggs was
smaller than that of the normal matured eggs.

Some matured eggs were found unspawned and remainad in the spent ovaries in 11 out of 31
females. The number of those eggs were negligible and almost all matured eggs were considered
to be spawned (App. Table 2).

3. The size distribution of eggs newly spawned and fertilized (new egg) was unimode in
each female. The size distribution of new eggs, however, was categorized into two groups by
their modal values or mean egg sizes (Fig. 2). The first group comprised the smaller sized
eggs (new egg- 1) and the second group comprised the larger sized eggs (new egg-10).

All females with unspawned eggs in their spent ovaries had new eggs- 1 on their pleopods,
while the females without unspawned eggs frequently had new eggs-1I on their pleopods.

The new eggs- I were possibly younger than the new eggs-1[, bzcause unspawned eggs in
the ovary shortly after spawning probably decayed and were absorbed into surrounding tissue.

4, The size distribution of the zosa eggs which had been spawned and fertilized in the
previous year, were of a definite unimode and their modal values were nearly constant irrespec—
tively of carapace width (Table 1). A few undeveloped eggs were observed among zoza eggs.
They were smaller than the normal zoea eggs.

The mean size of new eggs- I was similar to that of matured eggs and the mean size of
new eggs-1[ was similar to that of zoea eggs. Therefore, in the earlier developmental stages
the spawned and fertilized eggs increased considerably in size.

5. The percentage frequency of ovigerous females was examined by width groups. It was
observed that a few females of the 82-—83 mm width group became ovigerous and the most of
females bztween 95 and 100 mm width were mature in this area (Fig. 4 and Table 2).

The number of matured eggs and zoza eggs of females with widths ranging from 85 to
146 mm were illustrated (Figs. 3-1 and 3-2). The relationships bztween the carapace width and
the number of those eggs could bz expressed in the following equations (Fig. 5, Tablz 3-1 and
320

Y=2.1320X—-132.653 and Y’'=2.5442X—203.690
where Y, the number of matured eggs in thousands; Y’, the numbear of zosa eggs in thousands
and X, the carapace width in millimeters.

6. The difference in the number between the matured eggs and the zoea eggs of a female
was considered to reflect the annual increment of the egg number. However, there was a
possibility of some egg-loss during the development from spawned eggs to zoea eggs. The total
number of matured eggs would contain inzffective eggs bzsides effective oness which would
become zoea eggs after about 12 months.

enerally the annual increment of the apparent fecundity was represented by the total
number of matured eggs minus the zoea eggs at any width, and the annual increment of the real
fecundity was represented by the number of effective matured eggs minus zoea eggs.

7. According to the works so far published about ag2 and growth of females in other areas,
the growth increment in females at width of 95 mm, the size at first maturity as a group in

this area, would be about 6 mm in width in the first year, although similar information was not
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available for crabs of other sizes in this area. Therefore, the number of effective matured eggs
at 95 mm width was equivalent to the number of zoea eggs at 10l mm width.

8. Based on the estimated egg number of 95 mm females, the number of effective matured
eggs at various sizes could bz estimated on the assumption that the annual increment of the
real fecundity would be proportional to that of the apparent fecundity (Fig. 6). The relationship
between carapace width and the number of effective matured eggs could be expressed in the
following equation :

Y”=2,3468 X —169.672
where Y”, the number of effective matured eggs in thousands ; and X, the carapace width in
millimeters.

Consequently, the fecundity against the age was estimated by tracing successively the annual
increment of the real fecundity at the various sizes (Fig. 6 and Table 4).

The fecundity represented by the number of eggs attached to pleopods should be restricted
to eggs in the same stagz of development, for the egg-loss in numbers during the embryonic
development was suggested by the decreasing the egg number from new eggs- I to zoea eggs
(App. Table 2).

9. The egg size and number thus obtained together with the observations of eggs in the
previous report lead to the following conclusions : The matured ovarian eggs in the separated
modal group are spawned in a short duration of time, with negligible number of eggs remaining ;
The spawned and fertilized eggs increase in size and decrease in number during the course of
development to become zoza eggs after about 12 months; The fecundity, which is represented by
the number of zoea eggs shortly before hatching increases with size and age of the crabs. The
relationship between carapace width and fecundity is rectilinear as previously reported, however,
the relationship between age and fecundity is curvilinear ; Most of the females bscome ovigerous

when the carapace reaches a width of 95-100mm in the waters off western Kamchatka.
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Fig. 1. Size frequency distribution of eggs in the matured ovary, based
on the measurements of 371 eggs, female 109 mm carapace
width, captured April 23, 1969 : Curves are normal distribution
fitted to each modal group; Immature eggs, a, b and ¢ were
determined by the external inspection of the eggs (see the

previous paper).
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THI-TMIEFEN—BEATTWTH LD L& 0.90 1.00 1.10 1.20
zbiice

D F PR\ Y = 7 DI AT DO
CTRE L8, ZOMBIIIER AT\ Bl Fig. 2. Size frequency distribution of eggs
#ci I (Fig. 2 2R, FHEMBL LD attached to pleopods : (1) New egg-
HIEBIZ DWW T HIFE—ELTED, ENH0D T from 16 females, (2) New egg-1I
EHiz 1.114mm T©H -7 (Tablel), <D from 15 females and (3) Zoea egg
BRETERCR I E T A 5 1 A IR FARTE RN from 138 females, 50 eggs from each
VL 7D AR DRI L 72D, ER B D of females are measured ; Curves are
FIRIESEY) 1.06 mm AR Th » TV = 7 IR normal distribution fitted to each
TR0/ &, modal group.

FREQUENCY (%)

EGG SIZE (mm)
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Table 1. Mean sizes of the zoea eggs at the various carapace width groups.

caSr;Z;acgelovlvlipd’th N Mear(lnfl%lg) S12¢ | 55 ol
(mm) N !
85— 89 ‘ 5 1.116 0.0391
90— 94 23 1:115 0.0376
95— 99 18 1.108 0.0463
100—104 20 1.115 0.0385
105—109 ‘ 25 1.112 0.0400
110—114 10 1.097 0.0443
115—119 15 1.120 0.0384
120—124 2 1. 221 0.0333
125—129 6 1.117 0.0343
130—134 5 1.116 0.0391
135—139 5 1,133 0.0542
140—144 2 1.083 0.0303
145—149 2 \ 15134 0.0388
combined “ 138 ’ i

114 0.0413

N : Numbszr of females examined ; 50 eggs from each of the females were measured.

FEOBRIC LS L, MEIN, FiUB X0 =7 OMEMAITI TS ER ORI BEIEE 2 7 LT»
B ZNBHDINCDNTHIAYS 7 DS0OMDINATEL, TN 5 DFEIER T 5 &,

m oo K 4 oA E & % S 35 98 £ (mm) B o# F =

% Zh o 24 0. 967 0. 0759

kol M-I 16 0.977 0. 0379

) -1 15 1. 095 0. 0446

vz 7 5 138 1.114 0.0413
EltBs

INHOMOINRICE XZTRIER ORI ST, FHOLT L HE - T 7o\ BTG 40 Ess
KE <, TOFHMBTHI- TOEHMESIZETEL 0o FI1omIl- T IR TR X WS- OFEIIET,
VET7IOFAUGELIL T B0 LIch» T, MBTIZEHINTH UCEREMAFENERY, IbiciEny
T 7PN EFRBT HARNCIIERIIERT 208, FI-T L 900- T OIERO L& S, IRFE4: D HE g FIEIc 35\
THEDBINMEIC AT LEZ BNl

op #

Z 7 T =OEFEAEIRECO\TE, ERE (1939), v—F 0¥ (1967), P (1967) X8 HAYNES
(1968) 7¢ EMSEDEARITO\NTIDF B AT o T B 2%, BEBIIEBIC ORI N E Tl & A Y amn
BohToi\ve FLIbOBED D H, HKIRCET 2307 -7 1 ¥ (1967) D 1HIOLTH - T,
ECBEEFIC O\ COIIEIIIAL T N TE LT, BHEIOMEICHS 88 E ST v,

TOPFEICE\ T, M =ORBHE KL ET L AL NS EEANREINICD T, ZCOWTH,
5 X OEEMNE IO EE1Te\ -, STEITREI OEEBER & L,

BUEDRE  BRICEMH I NIIRIEROEBICAE L, Ecarhict €/ - 70 v 2 e Ty = 7 550
ANLFEFL, BEOMLHEEDLZ S GUI, 1933)e v = 7 2L T 2SI IR L, v 7
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Too TORER, LkBUTH\ T, HIFE 85~146 mm OIS $ % BfdilE = & DEZAIIEU L 38X 10° »s
229X 10 B LATED, THLIERAEE & HITIBRTH2HAEZR L5 (Fig. 3-1 $ XU Appendix
Table 1), FDEMAICIL, XIR (1)~(4) O CRIZENTD biiss -1,
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Fig. 3-1. Scatter diagram of the number of matured eggs plotted
against the carapace width.

—%, BEEIBOIIEIZOWTY, 3160 5 bIIPINCAREHRO BTN » bicD T DL EF L1,
FOFER, FEHINIFRD T8 25 7 b AT2 EOEIC S - C, HHRO RIS & 3 e ruiEd L1 578
¢ % (Appendix Table 2),

BERE IS ¢ _EEEOD X 5 IR O MBIV E VAR & AT &N Do L LEHIIOTTHs3 L
LV Z7ILIEDLDTIEARL, EWNBIUINOREBR MO, HEd FH 5 (HAYNES, 1968),
Lichio CTIDEHIZ—EDRBEMIC BT 2 I ONTITRIMNENDY, CCTREHBHNLIELRBL
eV T 7B IUEHBE G TOHINC OV TEN L DI ERD 7o

AREICRNCY =7 OB e =1, 1D $NT4~5 BOEREIICEREI L
LDTHY, vz 7 nRHEDLDLEDENL1D, BEHO v=750% d oFETh 2 L& 2 bt

V7 i, V=7 RHBOIRY 27 EREELTHALAERD bR AEAYERE, 152 floEi
DWTRD B Tne FDFEE FFIE 85~146 mm O =D &>y = 7 i%us, 8 X10° (FfE 85 mm) D
1PI%ERE, 19X10° /b 178X 10° 1Tk XU, HIEOIRITAE - Ty = 7 JIBs K3 2 @A R S ichs,
ERSIDEA L E, HEZEIR® bhknofc (Fig. 3-2 # XU Appendix Table 1 ),

fiF Y = 7 SICIBAE L C, #EST & LTS RIERIIA R b s & b B 5%, Thbiiy =75
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Fig. 3-2. Scatter diagram of the number of zoea eggs plotted against

the carapace width.

LR KRBT AT E ATE S (BIHES
o ZHBLEFERINL, V=7 I%oH
SEIC A X AT 152 flD 5 B 36efilic
DT SNTeh, TR Y = 758
oL 3ER L (Appendix Table 1
Z)o MBIFAREIN O ik, vy=7
PR DI12% VYT 5 L FIRER\NT, b
LTV = 7D 5 BELTTHD,
L2nd 2D 5 bOREIE T %BELT Th -
TCo

PITEEIR B D 7\ W FIIIEA3L B O
THID TS 5 720 T DFEFRINFELED
I B3 & B AL 1 8- L o 166>
WOk, FIREHEER 99~138 mm C, JI%L
58X 10° /3% 152X 10° ThH » 72, ThITH:
NTHEDHEAIE BbLNLSFHIP-TO
5@ DTk, FIE 96~117mm G, i
UL 50X 10° 225 97X10° DHFEFH T - 7o

(Appendix Table 2 2f), Lo DI
R b BRI RE > TIREO B A AN
R bt,

LI oS S FERICH g e v =7
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Fig. 4. Percentage of females mature at

various width groups.



178 FAHEE - TN ET - EE & - IR ER

BT H5ZLRRELTOS, Licdi- T —EOHKERC KT 2INCOTH SRiIc T 2 BERLD,
COWEICBENTRIMLIO V= 7T IC X » TIERE A5 I kT & & LT,

ARSI DBEGR - EidD L 8D, [RWCKEUTH 7o) MERIITERE S Bkl 77 =120\ C, BUBWIEE
IOV 7 IEMEEINLDT, TS LD 1=0DKRE X (FIR) LIEOBREKRIT L1,

FFNOFHIC O EARDEINREE U TORLEEH S IcT 2 720, HIEMOBERAE I DO THRETL 72,
AR CINDEF BT A\ T A 7 = D FIE L 85~146 mm OIS X ATV 55, —HRICHIR 140 mm 5L
oM =BT AEIE TS TH 7\ 1967T4EITRIT D &2 F & » HPERITO 2 7 /57 = g eEic s &
SHAERIC K B &, HIE82~83 mm CF TITAHHA L TV AL Z b5, 1[1iE 85~90 mm D[l ic #Esk
AEEFEHEICHED, TIE B~100mmic7Es EBEAED MENKA TE Z en@Bobhe (Fig. 4 B&
7% Table 2 ),

Table 2. The carapace width at maturity, the data obtained
by field survey, 1967.

Size group, " Numbzr of Numbear of
carapace width | fomall0% e immaure jmawre || Mawre fomales
70— 74 \ 12 12 0 0.0
75— 179 62 62 0 0.0
80— 81 18 18 0 0.0
82— 83 63 % 60 3 4.8
84— 85 72 ‘ 60 12 16.7
86— 87 79 38 1 51.9
88— 89 61 27 34 55.7
90— 91 115 17 98 85.2
92— 93 252 21 231 91.7
94— 95 286 21 265 92.7
9%— 97 272 4 268 98.5
98— 99 316 10 306 9.8
100—101 ‘ 229 3 226 98.7
102—103 168 1 167 99.4
104—105 121 0 121 100.0
106—107 111 0 111 100.0
108—109 68 ‘ 0 68 100.0
110—114 91 0 91 100.0
115—119 | 53 0 53 100.0

1) Female having neither matured ovary nor eggs attached to plepods.

2) Female having either or both of matured ovary and eggs attached to plepods.

FAE 95 mm 75 FE 139 mm IKFE 5 ¥ TORGME D = XEINFEOTHK, SV UEE bR 7 B
FELEZBND, LicatoTZOFIBHHOER % VT, KR (1)~(4) O2ERIcE T 5 FiE & & 2wk
XUV = 7 I ORERE Th TR kbR,

Y=2.1320 X—132. 653 5 Y’ =2.5442 X—203. 690

Yo B gNE (B 10%4E), Y7 o v = 7 IR% (AT 10° R, X : PR (37 mm)
D2 KXpvEs it (Fig. 5, Table 3-1K8X0°3-2) ZNHFEEINE O BEFRICE 5L, ALFERCE
WIS L Y = 7 BT TS, FIEOREIMTRE » THIFE DI L 75,
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Fig. 5. Relationships bztween carapace width and the number of eggs :

(1) width—matured egg and (2) width—zoea egg relation.

Table 3-1. Relationship between carapace Table 3-2. Relationship between carapace
width and the number of ma- width and the number of zoea
tured ovarian eggs. eggs.

Size group,\Number of| Average " Averfge Size group, Number of Average Avesage
carapace | fomares | Cdtopace "GunoS' carapace’| g | carapace | TARPSL O

(mm) | examined | (mm) y(thoﬁglﬁs> (mm) examined |  (mm) E(thogsands)

85— 94 36 ‘ 91.1 65,3 85— 94 30 1 91.0 31.8

90— 99 53 ‘ 94.0 69.7 90— 99 42 93.9 | 377

95—104 52 99.9 79:3 95—100 41 ‘ 99.8 51.6

100—109 61 104.8 90.3 100—109 52 } 105.1 ]‘ 03.4
105—114 43 108.1 99.1 105—114 42 | 108.5 74.2
110—119 29 114.7 ’ 115.0 110—119 28 114.3 89.4
115—124 20 117:3 | 118.1 115—124 17 117.5 90.4
120—129 9 125.3 ‘ 127:7 120—129 8 : 125.4 109.5
125—134 14 129.1 ! 143.5 125—134 11 | 128.8 124.3
130—139 13 134.3 ‘ 156.0 130—139 | 10 134.3 | 143.2
135—144 12 139.8 164.3 135—144 | 9 139.7 148.4
140—149 8 i 143.0 169.3 140—149 6 143.7 ‘ 149.1
Relationship between carapace width in Relationship between carapace width in
millimeters, X, and the mumber of matured millimeters, X, and the number of zoza
ovarian eggs in thousands, Y, can be ex- eggs in thousands, Y’, can be expressed by
pressed by linear regression : Y=2,1320 X— linear regression : Y’ =2,5442 X—203.690,
132.653, based on the average values, = and based on the average values, z’ and y’,
v, between 95—104 mm group and 130-—139 between 95—104 mm group and 130—139 mm

mm group (see Fig. 3-1). group (see Fig. 3-2).
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FAIE & RN B L O = 7 IO FRE R T EREO 2 EHEEZ T IMET 5 &, 2B IEFIE172. 3mm
RWTED D, TOIHIL 234. 8X10° L7850, YKBITK\ W CEHIR 174 mm TV = 7 Ji% & DOl =73
REINITELDY, F0 X5 mAREOM 7 =10\ h FRRIREEIIEDOEENEDF T 5 L Th
X, 2EMOTEITHET AIEUL, =D EICH > TEKTH0HO LRE2RTZ L1875,

Fi L IHOBIR

FRIE & SRBDOBARRIE REED £ B D Th B2, FFEORMEICHE D V' 7 IR OERERZ IS 20 510
3, F L NEOBRE RO ZLELRL D EELLND. L LIS BER « lEIEIT 2 05#0 8 R+
STl Z 7 S8 F =T B\, i IIBOBRIC DN T S ERE (1939) B IUWA (1967) 1T X - T, T
HI 7ol % & DINBEEAEREE & ST A REME B R I it T & 7\,

BIRD X 5 I ENY, ERUCL I EBEOY = 7IMARIRT 550 TH25LELbNbS, ZDE2IT
& E DN, AHFE CLLRIE & RBE S XUV = 7 SISO R A FAEIC ELESRGT L, 4FS & B BIfR Ak
T BHZ LR Lo ZORFNTCR\CTIRE ST D RECET 28/ WE L IND2b, T2 TRK
O£ BBETEINA T,

BRSO EER | F#% L INEOMREHLNCT 2700, ZIUCKE iy =D EICEE 3 5 (ki o B
FBORIERFEIRE L, RPUCET 2 RIERICOWCFOREM Y BEE (EWER) B IUERESR
BROXDICHET BT ENTE I, Thbb, REAN -V ¥ 7¥ECL, BEICET % HiE 108. 7Tmm* (FH
£ 102. 5mm ; WALLACE f{lli, 1949) \ZI2IZFIHS T 2 RS SO =DENERITF 6. 5 mm*™ (AH, 1962
DERIZ L B) LHbi, LIeh > CTERERIIIN6 %Ll bo Fic AEERETHE ¢ NEHIE 116 mm
G, 1933) IIFISFIMS T A RS SO =0FEREREIN 7Tmm*™** 2 Lbh, Lichl- TERERIT6
% (Gull, 1933, OBEHC XL %) LB,

WK DO\ TR 5D ER R —BROBER LVEL LR nAy, IR &3 & EFIE 95 mm
BT HEREREITK 6 mm* ™ LB X, FHRERIII 6% CTh o T EEOER LIIE—HT 5, 2D X
HICKIRIT L o CHEZ = DRBWCET ZRE IBRRY, EERERIMET S LALNSD, FOMAA
BBt 2ERERNTTE L6 % Th Do ZIULHIAKME S = D ERECET 2 B#O—>ChH 55 &
EZ 2 b, YOO FIE 95 mm OMEY =OFFE 247 ) ERIIK 6 mm & it It

BN E Y T 7 IMHDRIGR ¢ RO X 5 R =1\ i, BEEIOBEIII—IC 14ETh D &
Zbi, BIEEHING L ELEE LIcBEREMAEI (V=700 2L Uics, BEITE W CEMN T TRb
Do FRENChH o ULFIRADOHEIIIDIT L A ETRCOERHEINDE NS, PO Y = 750% & Dl
H = ORBIIENL BAEDO Y = 7KL AGLES LD TH 5,

XD B L v 7 IO RE, WEAMNCET AT = F/abh 38.0X10° 0 = 7 (Fig. 6,
Hh O) 4 &2HIFE 95 mm O F =T\ Thb &, TORPIIE (KF a) 13£69.9X10° TH->T, DI
IS LYy =70 (" b)) 4oy =1k, AiEe Y =7 oBERIC X D FAIE 107.5mm &85, [
B UC R 107. 5 mm O b D EIiE (K ¢) 13196.5X10° £ 720, ZAUEL WY =758 (K 4)
A OFEE 118. 0mm & LTRO BN S,

ZOX BB L VT 7 A EER IG5 L, FIE 95 mm O = 34AEREE ORI X o T 12.5
mm EL, ¥V T 7EuL 31.9x10° (M Oa) BAT 52 2178 %o

BRI . FRO X D IS L V= 7 I EEESIG IS LIS X o T, 4Filip & IIEOBRAK
BHNBETH D, LA LN D, BIADEIIEE v = 7 Jif : DRI & » Th RIS X 512 (Appendix

* WALLACE fi (1949) OpZZFH-EIX 102. 5 mm,
A (1962) DOEREHC L 2 FHE 98. 4~159. 4mm @ 5 HHE 98. 4~110. 8 mm D 4 {E{E% v 7c, Fid
A EGPRERRRIC L o THIBITHE Lic, FiR=1 0619XFE —0.1815 (&%, REH),
wek 0[] (1933) DEIEZREEEIL, FIE 53.1~166. 0 mm OHEFAICE LA TS, 205 b MEHHE LS
105.0~123.7 mm @ 5 B% f\ 7o,
wREE 1960~196T4ED KR OKEEF) D5 b, HIE 81~101 mm D 5 B% f\v i,
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Fig. 6. Estimation of annual increments of the fecundity :
(1) width—matured egg number, (2) width—zoea egg number and
(3) width—effective matured egg number relation; Line (3) is
estimated, by supposing that annual increments of the real
fecundity (estimated as OA at 95 mm width) are proportional
to those of the apparent fecundity (represented by Oa at 95 mm
width) at various widths. Fecundtiy against age is given by the

points O (=start), B, D, F, - successively.

Table 1 BXU25M), EHINCEHINL V= 7INOW 22K EOER CIE O BLHFRINEMLS, i
PIBORIL 1 ERITY = 7 W R 2H/RIIEOM, V' =7 JIO4E IS e i h 8T 5 LE D 5
LB bbb,

RBIZEET A FRE 95 mm O F =\ LEBBIONEIC L - C 6 mm FET 5 L hichb, ZOEREEY R
DOFBEE . v = 750 O BIRICGEAT % X, FlE 95 mm O 7 =130 21 X » THIIE 101 mm KHE L
53.3X10° OV =7 ix b0k Hicinsd (Fig. 6, K B)e ZOHIE 101 mm QX =0 =7 JULFRIE
95 mm DT =23 ORBINCHKT 55D ThH B0, TOMPIIE 69.9X10° O 5 LRy = 7L 73
3 EREEE (Kb A) 1%, FUE 10l mm QT =Dy =7 FIEIZ0- 2 L { 53.3X10° X AEbN3, 2D
E O I AT DRSO & ER LT 7208, BIE 95 mm O 7 =1 B\ Tl BRI 53. 3X10° L 1,
OV 7 IV 38.0X10° (B O) #2F [\~ 15.3X10° (KMth OA) »NH O BOAEEKE L 7 5o

EFREOME T =728, TNENOINRIT L DB A GTLEMAI L, £DH =E T2 = 7 D
ZILIHD AT OEBAELRL, UK LER#EIE O 5 HO FRERBINE & v 7 JIEnEC L -
T, WHOBEDEEAKENRINS . SFIEICKT 5INED R0 OFEEAEM, BIRED X 5 T2 Iisk
LY 7 R R T A 2 IRk 5o CHIBANTCE B3, T ERUFEIC L » CTIVHOEOESABE™ 240
BIcdiiy, iR BRI OBIR AR 2 LHEN D 5o
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EEEIPHOBIR ¢ LD X 5 I LCRIE 95 mm Oy = DR BEEIVE A RO It RO FRIEEHT DO\
TXE U HECEHREIE A KD B 2 LN TE ah ot L UERREINE L BN LB Y = 7 5i%
SR L 2 b TR L, o ARIRIC S IO R OERARE, FIBL & bIi—EEATR
235 (P2iE Fig. 6, B be KT 2 de) ZembBLT, IMOUDEHARED  F—EEA TR
TBEME LIce ZhUCh 2T, HOFHRBIIE (R0 7D OFBEREE, IO RHTO
FERABICHAIT 5 LI L, FIE 95 mm i< i\ TR bl e b OHEEED (9 Oa / OA) %A
T, HIE L ARRHIIEOBR (RPERE) ¥Rl Fbb T ORI,

Y”=2. 3468 X —169. 672
Y7 AL (BAL 10° E), X @ IR (Hifz mm)
DR TRENS,

IO X5 LCRIE L HRSBIBOBEER RO S, ARREINEE V=7 IEEIHRRGSES LT
k- T (®# OA, BC, DE-), v =7 BgOFHABEA HEEsns (Fig. 6 ZM)e thcd eI
FIE 95 mm K& Uit =2 S (nd) 1S L b0 E LT, FESTIOTPEY =7 IEEZHD
7L (Table 4), SEFIOBIHTIRFT O fosd DEFEZ S & Lico

Table 4. The number of zoea eggs by age groups.

Age Carapace width (mm) ’ Number of zoea eggs (thousands)
(year) Range Mean ‘ Range Mean
n 95.0~100.9 98.0 38.0~ 53.2 45.6
n+1 101.0~106.4 103.7 53.3~ 66.9 60.1
n+ 2 106.5~111.5 109.0 07.3~ 79.9 73.6
n+3 111.6~116.2 1139 80.2~ 92.0 86.1
n+ 4 116.3~120.6 118.5 92.2~103.3 97.8
n+ 5 120.7~124.6 122+ 103.4~113.5 108.5
n+ 6 124.7~128.3 126.5 113.6~122.8 1182
n+ 7 128.4~131.7 130.1 123.0~131.5 127+ 3
n+ 8 131.8~134.8 133.3 131.6~139.4 135.5
n+9 134.9~137.7 136.3 | 139.5~146.7 143.1
n+10 137.8~140.4 139.1 146.9~153.5 150.2
n+11 140.5~142.9 141.7 153.8~159.8 156.8
n+12 143.0~145.2 ‘ 144.1 160.1~165.7 162.9

Age n is of the females at first maturity.

E #

CZOWGE S nF v APARRD £ 7 87 = B IHOMTER I BT 5 AP R AR B b i fT b i
Fedh DTl - T, Bl CEHZL, 1971) TR CEE s L CHEEB X 20X - T, K, ERCS
W COEBIFEA R Lo

Z DB BTN 7 =0 & DFIEINE X CIERARE I oC, BIEHNE L R 21T\, &
DFEFITBERA L BB R BE 3 % SAARE R & I 2 CAE T OB 21775 o 120

OB =1, IR EFE L 19694 4 ~ 8 A D, MBI CERE I N 221 AED 5 B 214
fEETh - T, TOREEOMEIRDLED Th b,

1. BREEABIEIE 0.58, BEEATEN A SITIE 1.08 OFARL, fif b7\ X5 Flf LT USIE & 5%
FRDIC,

FRERITE 1 T BTN & SRR RS O\ T T, SRR 72 D 50 BD I A HIE Lico TNDA & X IR
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FrzdIT, BAINIC DN TIRIIOE X, FH LU0 X0 3 OWTHlE Uicat, REEINE X OIEE A %50
COWTIEIRBICE LV L Uic. b SHIOHIREOBAFEEEZ KD, AR L L TIO
K& BT AHEhic o7,

—7, FROFEILAEEIARD IS 5\ EERAEID S i U 72 A O e onTfThe v, Thb
OFHBEEZ HWTEREIC LY, #AE KT 52N FRO4Ii%% 5% Lic (Appendix Table 1 #5 XU
2 )

2. FEBINEIIOIIFEMMICE CTL, JIROZFE L /NCREBIIE & RO K X \ L EATBE 2 A 3R
alxht (Fig. 1)o

PESREE D INBITTE D b5 FEEH O BEAINEU IR LIS 2 IECh 505, L OBINHOINE L A &
FTARCER XN LH#E%F L (Appendix Table 2 &),

3. PEMVER b 7n\ W IERATEIN T b IO IR, EOMEIC T BIEE AR TAY, EAbIX
fEARIT X o CEHIED/NECFIR- T X D 78 BI068 & T TEEIIEO A X WHI-11 X D 742 200
BO 2 BBz i (Fig. 2)

FESRE D IIBE P REE A D BT 2GR B AL B RIS I\ Tl DI REINE Fl/ e < -1 ¢, %
PRI b WEKD S 1k, EEAENE LTHI-TIa2 5202 &bt otc,

FREHOBPAINIFFA OB & & Hic, TN THEBRIN SN S L #E L (HE ). Licatos COREH
IOTFELEOEEAPEMEM L 7\ Z L AR LTE D, Lt TiaEmim- i CE I ch 2 & #
Xt

4. FHEHDE\~ Y = 7 SO0 SRR X UERI ¢, AEOAR X JIT X 28T L A LB BT, FHIRED
ZIE—ZDE R L7 (Table 1),

VEZTHRD 5 HITIIETORFAREEIIED b, TROOIRIE Yy = 7 X hPR/RNSI W ER R LT,

HIE- T OFEIIERITELAIIO ZAUTIE <, —H BT OFBEERIL Y =7 IO ZAUTEL LT 5 Z &3
RIAN, ERININIZER, INRED LM YIINICIERO RN i Kb EHEE LT,

5. LFUKEOME S =1 3FE 82~83 mm CHRENCEET Bk D b 5%, 1RFRBAIRBICTET 5O HIE
95~100mm T % & Lt (Fig. 4 451 0% Table 2),

FRE 95~139 mm Okl » =12 B3 23 L ¢ 0%, Mg (X, mm) 5% (Y, 10° @) OBEF
RDIKER (Fig. 3-1, 3-2 B8L1U5),

RBASHIT DTt Y=2.1320 X—132. 653, YV 7 BT oV Tk Y'=2.5442 X—203. 690
AE bt (Table 3-1HK083-2),

6. FIEBNCHIN- 1, ~T O E v = 7 Ji8A LG Lo, Fiins vy = 7N BT 588 T
BB T HEEMERR D bivice Licht o TEBMATEINEUC & » THIEH 2 REHT 281, —EDHEE
BHEOIZRW5 0 b5 &% 2 bivic (Appendix Table 1 X0 2 &),

7. BN E V7 NEOBIRILELEOIIFOE K AR L % L ¥ 2, HIiE:RBIE s L0y =7
SREDBERA LRTT Ut ZOfERICHiE 2 7c ) ORI E R+ 2 EO SR 2z T, 4EETEEl
DY =7 NFOHERE AT\, BFE SO EE & Le (Fig. 6 35X 1* Table 4 ),

X ik

1) HAvNEs, E.B. 1968 : Relation of fecundity and length to carapace length in the king crab,
Paralithodes camtschatica, Proc. Nat. Shellfish. Assoc., 58.

2) HEHEEZIE - Fl%— 1932 | BRI, KiEFAESS, o,

3) mpE B 19321 2 7 oERATESE, dbimEESESE GRS (BEER)D.

4) AME 1 1962 1 kM2 7 < = ORI S IS, AUKAB R, 19 @

5) AR 1933 o iEAuCT iz, AEREE, @,



184 MHET - AP ES - HEE B - )IIFEN

6) MAMEET - TEDT - BEE B JIIBIERM 19710 2 2 F « v ATERIACR T 2HE# 7 7 =DRESR X
USRI BT AT — 1, mEEmEs, 5.

7) meF 4, Yzoedx 1967 HAF x y ATRITEIT B 27 7 =DFETDERR QR X UHTH
OEEYE, B Y EHERIEOCE 19,

8) HERE 5 1939 : o BTN OEEIIEUTOWT, kB, (409).

9) M B 1967 I BN — U ¥ VIR B £ 7 AF = ORI O\WT, AWkiTEE, 38.

10) WALLACE, M. M., C.J. PARTUIT and A.R. HVATUM 1949 : Contribution to the biology of
the king crab (Paralithodes camtschatica TILESIUS), Fish. Leaf., 340. U. S. Dept.

Int.
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Appendix Table 1. The number of eggs in the king crab, shortly before

spawning. Western Kamchatka, 1969.

Date 9f Carapace width Number
G ey o Meluedoges | foeacmm) | Umicrelonsd
(Area 1:57°26°N—57°38°N)
5/16 85 49 8 230
5/16 86 56 30 0
5/ 8 87 65 25 0
5/ 9 88 52 31 445
5/ 9 89 73 42 35
5/ 8 90 70 30 0
5/ 8 90 62 36 209
5/10 90 72 x —
5/11 90 60 29 3426
5/11 90 40 29 0
5/21 90 51 36 58
5/ 8 91 13 39 282
5/ 8 91 47 30 1403
5/10 92 57 21 18
5/12 92 65 % —
5/15 92 38 N —
5/16 92 68 25 117
5/10 93 64 29 0
5/12 93 64 * —
5/ 8 94 58 49 398
5/ 8 94 105 31 0
5/ 8 94 58 41 0
5/10 94 51 34 144
5/ 8 95 76 41 0
5/10 95 64 37 39
5/ 8 96 56 30 0
5/10 96 68 * —
5/ 8 96 83 49 217
5/10 97 79 * —
5/10 97 63 44 131
5/ 8 98 72 57 0
5/ 9 98 85 33 0
5/ 8 99 55 71 56
5/ 8 100 72 48 1331
5/11 100 57 e —_
5/12 101 * 52 0
5/ 8 102 83 . —
5/ 8 102 88 83 204
5/ 8 103 75 65 0
5/ 8 103 94 43 0
5/12 103 74 * —_
5/ 8 104 95 62 543
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Appendix Table 1. (Continued)
Date of Carapace width o Number
(mo’fday) Gud™ | Wpelefe | Zpmommn | Uemipel

5/10 105 92 = —
5/12 106 88 50 0
5/12 106 88 57 0
5/ 8 107 79 67 616
5/ 8 107 91 97 0
5/ 9 107 73 72 486
5/9 107 78 56 46
5/10 107 71 45 0
5/10 107 99 65 0
5/ 8 108 N 70 118
5/16 108 102 * —
5/11 110 119 82 954
5/ 8 111 75 59 104
5/ 8 111 93 87 154
5/ 9 111 114 95 73
5/ 9 112 92 77
5/10 115 94 75

(Area 2:56°04’N—56°20°N)
5/ 6 87 59 31 0
5/ 6 90 67 32 24
5/ 6 91 55 19 0
5/23 91 89 51 0
4/26 93 1 45 0
5/ 6 93 67 22 222
5/ 6 93 95 38 0
5/ 6 94 88 33 0
5/ 6 95 61 44 0
5/ 6 96 69 48 0
5/ 6 97 69 33 0
5/ 6 97 76 31 0
5/ 6 100 104 44 0
4/ 26 100 89 56 0
4/26 102 99 48 0
4/26 103 76 * —
4/26 103 82 40 0
4/26 105 96 60 0
5/ 6 105 81 * —
5/ 6 106 81 51 0
5/ 6 106 86 81 0
5/ 6 106 96 52 0
5/ 6 107 97 57 0
5/ 6 108 96 62 0
5/ 6 108 72 56 0
4/26 109 116 77 0
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Appendix Table 1. (Continued)

Date .Of Carapace width | Elmbi By
) ) | NS | et | i
4/26 112 142 114 0
5/ 6 1122 T4 607 0
5/ 6 112 136 85 0
5/ 6 116 133 71 0
5/ 6 116 113 * -
5/ 6 118 100 * =

(Area 3 :55°12’N—>55°28"N)
4/24 90 85 * —
4/22 91 75 32 ]
4/24 92 64 21 0
4/23 93 51 & —
4/23 94 79 35 0
4/22 95 79 43 32
4/24 96 100 35 0
4/22 97 79 & —
4/22 98 81 * —
4/22 99 90 * =
4/22 100 53 * —
4/22 101 86 40 0
4/24 101 94 51 0
4/22 104 88 59 0
4/23 104 65 60 45
4/23 104 89 70 0
4/24 104 88 62 0
4/24 108 88 63 0
4/24 109 108 96 0
4/22 111 * 92 0
4/24 119 145 7 0
4/26 125 127 109 0
4/24 126 126 104 0
5/ 2 144 229 120 0
5 2 144 180 178 0
(Area 4 :54°20° N—54°36°N)
5/ 1 95 74 37 0
4/21 96 69 68 0
5/ 1 97 78 56 0
5/ 1 99 71 39 41
4/21 101 90 66 0
4/21 101 90 56 0
4/21 103 61 T4 0
4/21 103 85 41 0
4/21 103 94 74 0
4/21 103 96 * =
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Appendix Table 1. (Continued)
Clgﬁ:t?ofn Carap(a x?m‘gndth Matured eggs ch)\::in:ebersn Undeveloped
(mo./day) (thousandgsg)b (thousa%]%s) eggsZ)p
5/ 1 104 99 71 0
4/25 104 68 5 0
4/25 104 93 * —
4/25 105 65 * =
4/21 106 125 67 0
4/23 106 117 67 58
541 106 90 49 0
4/21 107 112 61 0
4/23 107 145 87 0
4/21 108 119 97 0
4/21 109 86 84 0
4/21 109 109 81 0
4/23 109 143 89 12
4/25 109 90 64 0
4/25 110 101 65 0
4/23 111 102 84 0
4/21 113 * 112 0
4/21 113 135 119 0
4/21 115 87 111 0
4/21 115 116 90 0
5141 115 131 70 0
4/21 116 103 73 0
4/23 116 145 96 0
4/21 117 107 607 0
4/21 117 107 68 0
4/21 117 125 98 0
5/ 1 117 91 * =
4/21 118 108 108 0
4/21 118 159 129 0
5/ 1 118 141 103 0
4/21 119 147 129 0
4/25 121 104 92 0
8/11 122 105 89 0
4/21 125 126 e —
4/21 126 145 96 0
4/21 127 154 123 0
51 127 135 122 0
4/21 129 127 141 0
4/21 130 169 158 0
4/21 130 156 139 111
4/23 131 132 119 0
4/21 132 152 13 0
5/ 1 132 168 * o
5/ 1 133 127 N —
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Appendix Table 1. (Continued)

Date of Carapace width | N Number o -
(crcl)llg?/cé;oyrg (mm) Matured eggs \ Zoea eggs! Undevelqped
. (thousands) | (thousands) eggs?

4 | 134 166 | 119 | 0
4/21 ‘ 136 124 ‘ 126 ‘ 0
5/ 1 136 174 | 163 0
4/23 137 150 ’ 136 0
5/ 1 138 150 * —
5/ 1 138 173 166 0
5/ 1 139 ‘ 187 168 0
4/ 141 ? 143 135 0
51 141 156 * -
4/21 142 \ 160 144 235
5/ 1 | 142 ‘ 146 -
5/ 2 i 145 165 153 0
5/ 1 146 175 ; 165 0

Note : Six females used for test count were excluded from the table.

1) Eggs attached to pleopods, which were spawned in the previous year.

2) Eggs attached to pleopods in which no embryos were observed (see the previous report).
Estimate of egg number is not listed, bzcause some empty eggs after hatching were
observed among the zoea eggs and some eggs injured by inadequate preservation were
observed among matured eggs.
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Appendix Table 2. The number of eggs in the king crab, shortly after
spawning. Western Kamchatka, 1969.

Date of Carapace width Number C 3
collection (mm) New eggs? Unspawned?) Ategory
(mo./day) (thousands) eggs

(Area 2:56°04’N—56°20" N)
8/14 99 58 53 I
8/14 105 84 32 I
8/14 98 60 0 il
8/14 99 50 0 I
8/14 99 62 0 il
8/14 100 50 0 I
8/14 102 64 0 I
8/14 104 04 0 I
8/14 105 51 0 I
8/14 105 74 0 I
8/14 106 07 0 I
8/14 107 53 0 I
8/14 107 73 0 I
8/14 110 12 0 It§

(Area 3 :55°12"N—55°28' N)
8/ 9 100 63 0 I
8/ 9 102 70 0 I
8/ 9 106 82 108 I
8/ 9 108 76 424 I

(Area 4 :54°20" N—54°36" N)
8/11 102 03 0 I
8/11 110 94 472 L
8/11 111 81 0 I
8/11 114 102 0 I
8/11 116 100 25 I
8/11 119 102 156 I
8/11 131 142 56 I
8/11 133 141 224 I
8/11 136 151 384 I
8/11 138 152 228 I
8/11 96 61 0 i
8/11 108 87 0 I
8/11 117 97 0 I

Note : One female used for test count is excluded from the table.

1) Newly spawned eggs attached to pleopads.

2) Remainder of matured eggs in the spent ovary.

3) New egg- 1 is possibly younger than new egg-1I.



