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Ecological Studies on Zuwai Crab, Chioneecetes
opilio, in the Sea off Kyoto Prefectue-1IV
Characteristic of Population Parameters from Tagging

Experiments of the Adult Females

Atsushl YAMASAKI

Synopsis

In order to estimate population parameters of adult female crab, Chionoeceles opilio, in
the sea off Kyoto Prefecture, 1953 tagged crabs were liberated in Febraury, March, Junc
and November 1986,

Most of the tagged crabs were caught just after opening of fishing scason (6, November,
1986), namely, during the first 5-day period from the opening the average rccapture rate was
27.1% and the second 5-day period 5.8%, cquivalent to 32.9% during the two periods. The
average recapture rate in all was 40.9% from 6 November 1986 to 31 January 1987,

From the result of the above tagging experiments, four population parameters were
estimated as follows:

Natural mortality coeflicient NAI -------------- 0.0002 (dcxy )
Fishing mortality coefficient I' and fishing rate E-+0.0117 (day™'), 61.14%
Tag diminishing coefficient Toorominnns 0.0010 (dayt)

Fishing mortality cocfficient is extremely high, compared with natural mortality
cocflicient.

BB CIEE U QWA LAY 4 o = o EEA B IR L, o C, R TR oZ Ly litk
D HINT, AMEOAEVEE AW UCHEHEN D S i Moy = BB D, 19860RI SEE Lo Bk
DERIRE WO L, Wl BERL OO Eoffsy  BROATRE b Ly Lic,

Rl T % DI SRR O DB LTV B, E0 0L iﬂu%h%,AUﬁkkbik%ém%tDWWﬁ
‘ -mfl;m M Mg b ARl = B R R T BT FEALHL, Tl
Rffcowvtin, B oo b <(Wﬂ4bkhwhmf“&%&%ﬂu
"£®MW%iOkm%M%@ Hedlity £ & ORHOT IR

i R A S O BRETS X
TSR T w5, Linl, Zhboilinigsk BIRERRMA O A0 5 < L ,}, LB %4, %
2 szﬂf) R L 58T, P Lb-Ho7eiiiE A SURBERH LR R R HLE, BT AL A
CTHBHEEZ e Lieht- T, FRMA oS 5 XORINRISES &0 & b &Kl 26
CREICHBERE 3 2 oo id, PEue X D RN Koo SR CifiFlh LR ¥,
KA A DR D S, o

T QLEHZ A, 1985) "CULITHORb-& il 3 v 5 it AEM BB LUTTE
W =0, I & b T 547, BRI oV TR, PR 19864E 2 H, 3 H, 6 AR LXCIHK, &
AR = DBAOEE X » THMRERD BT b 2 & F1 L, 593BORMANE Y =% G CEE L, BIER &

’f @}}“ 1, LJ mm

N T



BREEM SRR RST LA 497 =

Table I.

OB BT BRIV« L

Specifications of the females liberated /[ recaptured in

the sea off Kyoto Prefecture.

Date of Number of

Location of

Growth stage of Rate of

liberation tagged females liberation* wk(c:;rlﬁgciiad rec?%tt)lrc
Feb. 11, 1986 492 A mature (“Kuroko”) 35.98
Mar. 27, » 317 immature (*Akako”) 37,54
Juo. 10, # 247 C immature ("Akako”) 41, 30
Nov. 1, » 537 A mature ("Kuroko”) 48, 60
* See Fig. 1 for explanation.
136'00°E 05 10’
l | I
~ 280m
gm N
R —{3600W
“20m

! l |

i e HA e p

Fig. 1.

DGRBS o I o 5
Biiia Table 1, Fig. | R L fo, BEEM it LE
A=, ACHBRR SRR G = 7 =il ]
BN b0 THS , B LD, BiLCHIE, M
JEER 2 WRE ds I ON ARSI 0 F6 IR A ML i 19148
L, M & Co = d ke A s I £ = MK
TURW LS LD TR A - Too BT LES 3 A
B 7 v v a2 2 GEE 15 mm, BX 0.5 mm) %
I w VEEERES T 7 > 2o —CHE L (Fig. 2),
BB M 7 = (IxIxlm o x5 v v 8D &
ML, o =% ARHIEIL Ch = kA LT
1T o tce Tods, MO LoD =B MR S B he e 2 b
7oK E A By AR L, HOBEE 2 U R b
CTh T,

PR A = o0 PRI AR S AR 2 v U,

SER L L O

SRR R A T, AN LT 3 o
NP2 S U re s & O BT UG PRSI e
W45 4 o & Ui,

Liberation sites (asterisks) of tagged adult female crabs,
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Fig. 3. Number of the females caught by

Danish seine in each 5-day period

since opening of fishing season.
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Fig., 4. CPUE (number/Danish seine haul) per mile of the females in the sea off Kyoto Prefecture,
obtained from fishermen’s log record from November 1986 to January 1987,
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Tig. 5. Geographical distribution of the adult females recaptured by the liberation sites. Closed
circles show the location of cach recaptured points and asterisks show the liberation points.



SRR

50 e
-
i
D S

RECAPTURE RATE (%}

-
1ot )
1 I L
0 100 200 300
T
Tig. 6. Recapture rates in logarithm plotted

against the mean recapture time (1)

MBI L, MERY E, T

. B

COFERBE WEROF Y « LT 5 &, X RYLYK
D LSS
]3::0/1Vo:Ea.To(>‘ ar 1)
OB T35 R 7w, Wik M, T
= 0C In FaSe R &b o &5, Hhwe s »
, NI A E Tig, 6 015 V_/: b, AT A

(r=0.9995)

TS h, M =0.0012 (c ay™1), 12‘6\':"-’:4/8.91% e b
o RIEL, M VRBHCCERR O DI A Gl FRIET
Wlﬁfﬁf') %o

TET, Sy O DTV TR O B = i
TINRIFCH D, 1EIIOTo D =R s Lieas -7
TEME So=1 FUTHLOM LI hO & ,&L‘zm%o

=i, o OO GT s BB B,
P H R o I RN A MBI & & e R A L T
w175, LIchho T, T2 4zIgR UTh
UBNILE ST ARG PF 2051 af)éﬁ\mmu CERT IV,
LinL, TG oM g5 &, #20% Dinik
SR E D A T o T OTéo Thbhonthy
ZRL, «=08 L¥zpon Ml Bhh, o
IR TEOTEHIM P~ & Uico Bl Z &k,

Table 2.

W sl B v A4 ¥

= ORI BT B PF9E--IV © LI

MK By E=48.91/0.8=61.14% L i Shise

e, ARIIIRO RN T M & BRI bk
G, MODSITER & RTG in Hreas L & ThiE, TR
DALY e 1 Y D o LRI F ARk &
b

E?..MI{' o {] e O AF >1/>}]
L, Urtillo s &4 34, o 1 1% h o

FR—53Thn &, U=81 THhH T
0.0117 (day=') 72542 B, e o PRE T 4R s,
F=1.0179 (fishing period—1) LHE X b, Xv A 7

= OBE, TIPS o oML X G b e,
T OANERIIE TR T b B B 2 AT, Tk
Uiz &k D B o Mo &l wm(m BB B
FUR e e B8 e 2 ¢, F e R & sl
THMRIEIL B, 20T, PG B 2 “)J %D 10
FIlO B ok R J5C BT MIc ke % &, =0.0671

(day™) &is5b,

?&mﬁ%ﬂ DHEE

BRI 5 — 2 0B AASE R e A B, 4:1&'1;51"&%55
FE 8 L e g, £ 0T, R3fEo HREE
BB KRR RGO AL LAl L, M) 'J\b/‘.‘vb'/l
< DERD B HEEY (1961) WHUGEO ~ -~ AT
mws v, W5 6 s s o kR ol (e
SRHD oxB o MBI b L2 iliET
BN D bzt

//1( 7”) In( /13 ) (l i{z) + L (1)
Fe i, ni bh4 e PRRE AL,
B L0 P EERRCh S,
HIFHOMERE O Ll wic L, T
30RO 00 1~ 3R A, 7c}rcf’c“h0>5!‘}ifm0>-rH‘;h‘
Rl TWERECE X OESRAR oM ke Table 2 ©
R Utz S OB b & Q) PRI

Bk
(2)

mi 31 e BRI

T,

Number of the tagged females all together liberated, caught

in number of the females by Danish seine and reciprocal of
tagged rate in cach ‘30-dc\y

Number of

Period Number of Reciprocal of tagged
G) recapture (mi) caught (ni) rate (ni/mi)
1 593 279,115 470, 68
2 35 16, 938 483, 94
31 15,465

498, 87




Bull. Kyoto Ocea. Fish. Sci., No. 11, 1988

m(%)mCLﬁ7|00%n (i—1)  (r=0.9997)

L, L=0.0291 (30 days™') Mz bhs, Lo
ST, THMD o L L=00010 (day) & s X
Mo BICHEE LI M i T ks U< & B fhil o7 =
DR B 5 A TS R TECS BRI S RS C &, M=
0.0002 (day=') 2352 Bhab,

il S
DR, KIEDOBITERE, B

SOOI A T X BT LT e
G oW A2 n Bk 1974), 7!\3’[;»0} K7 A I =
LOLT@?&LT‘@,&b%M Jrmc, fek
P IR Ih 5 (ﬁn KA,
1972 5 JeBE KGR, 1966 5 BT, 1969, 1970, 1971), L
2 Ly BERSHORER DN P9 s X RO e by - o e
&, DDA b B A b Ui 7
W sicibhs, T, R i SO WA et
b L LT, Amm%whmbﬁ ORI AE2
U Tge LI - ¢, & & OHERE Ll il o = o
mmw@m&b“hl%ﬂLﬂhﬂﬁomthym
DR & IR = VT E e, e, ARG
‘/;cfnf‘o*t WU OMKP I OWIES K E W EE 2 Bh s
s ARBPIERC LVl = v AR B D BT e A 5 2 8001
wrnt &F@MLR&%%J@%ohk%,Wﬂﬁ
O EISRIELE & R o> g i U b bhéo =
D ED, REHEY = o ERTE AR M=0.0730
(year™l) LHEIIE, BibT/E L2 EDbmdb o =

DT &k, RBA B ST B A =78, (B
AL LI KEIBT QL) HERTHEE LI
&(»#*Wﬂva~,mm>m;HH%&A L, i
mbr' BTN 7 = ClE B L T
BhH T LR LT E

e, ﬁ%m%#é%% DHECH LD, K
m”rm% LRE MER O «=08 & LT, yupess

B=61.149, Wl R AL I7=1.0179 (year™) % i
Lice AT, BAME 77 = b AR IE 23 J8i4 5
Gl bR e b A 5 © & v b QLI RS,

198)) )u;iL@ 5 e YO oy = b L

PBEEDMIER 5 o VRIUIBRAATE 1 o> 10 11 1) o> Wi sE ik
OWM(wghwl)f%é#b,N O e 2 =397

IUJ{KNJWD B IICHIB0 % Dl S s L s s
o BT o = RN IATE # o LI o Sfarp e
VVLDMWJ 151& % 50T b 2 &5

W = o ARSI 2 BT 2 OIS X b 3
+,WM@AVM&va5#,%@%MM2~4H%
AR ST B (N, 1967 5 NBE, 1965 5 4 0 A
M, 19700 LEbi-C, WHEORMBI Enbihicn =
DI CAR T, R E LTS 2 i le s, &
T, WHENIAE 3R (3 AL E) T3 E, SEofEE
AT M = IR O BRI E C o S
B 213 2= 114M-+87F=1.0407 L2leisp, A
5ﬂmﬁ2&W¢f%,mﬁfmwm%mOW%%ﬁW

#

4 W#L<v7%®&%i%h%o:@M%Wm@
THEBIC & » Tl S b & 5 pL S B o aieE -

@5w,wwwﬁ O PRI 2 DA e o IR
AP T A BfE o LB TR, WlrEmT st
Lo TR US C L lEEch Y, Bodsic
BT SRR e Bty

RPFTE TR O, Bl = BBk
o\_OL\VCHf:u;Lfm\, KA =R HE L L,
Mot &5 A D BT TS T, B
OFFRIRE e RN Ch D Liadi- T,
B B O & 18D B BB B S 5
T FAAGS ] B e 1,/&%}‘/}1 R B T ? %K
5o

£ i

mw@7ﬂ 3H, 638 X0 g Uit

= OB R L, THELLR 6 A2 bELE 1 B3R
¥ '“0)11{1 Loy = PR b S A I S U B Rk

b:@%{PNKOVTMNL LT o Ra Bz,

Lo W = Ao B &3 5 R IR A S S e
Bodahiefibh, /cm%,‘ L R 5 HEGE 1D
R OIS D, Fio, B2l TriTsyn
S hic, £ L€, ThiliEo il L
2o

2. AR A = o B JE T SR M ik 0.0002
(day') (0.0730/year) EHisEX i, ek L OV AR
th®fbfhf%éz&ﬁ%“*mto

3. YR =61.14%, W RESE = Rk [1=1.0179
(year™) é:ﬁau;é%%@, & RIPRIATE R o I o
Wil x o X (F=0.6710/10 days) 2B 20 & 7 -2 o

4. BAECME I = ORI D 5 %, $985% MR
HCBS L 0B o B s n, Oy AfEOT
R & o TR E 5 LA B OBEEUECH %

e 4] e



SR R 31 % X v A 77 =

X i3

IE « ST - BEOKEL 1972, REGEERHAMENS, ©

SRR

S, 1966, AU A =PARERAE OF
1#R), 68pp
FHEBTR. 1967. HAMRC BT L Xv A7 —@fi:vf”v’
BRI BHgE— 1. FIREDRmED & pIEhe FRRER
ADTEILBER DT, H AR :
AR 1965, R v A4 ¥ = PR R BIUH

y(s;, 33pp«
{JW‘ )Q

1970. YpiE SEFFHERIY o LR ©
é%%“m.xvﬁb»@Wﬁk&b
FkEE, 36(10) @ 1021-1027.

. 1987 L{WGV LK BE ZEBE 4RI

ha?@mwm

2

= OB BT B PRIV - Lk
Yo (. 1974 BERBORIC X % KEEREROMNT. WK
B, 60 39-43.

W EEL 1986, BRI & A 7 b e o AU
y , 52(10): 1709-1764.

; LB HUEER D < o~ B
Hoe H/J\.I.«, 27(8) : 792 8()0
LG '/ul o FAJIBEE. 1969, JRAUCEIE M

£ HAE (Xv A7
=), RS AKPERUSMS WS, MRRNA4 AL 0 115~
122.

~. 1970. )&fﬁﬁ”\’v}};ﬁwf (:«”M ) K
JEERERI R, ISR ¢ 135-140.

1971. i (x“ VA I =) KUK
CRARE . WEFM6AERE ¢ 161-166.
SEREE! Zaﬁ e PUIREIE o NI
BHHRE BT ARV =

|15 1985. STHB
ST 50

i TN

iR :
eI AL . IR & TR Dl =
W 91722

D



