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Fisheries Management of Juveniles of the Japanese Spiny Lobster

Hidemiki Tuiki,*! Takashi Yamakawa,*2
Ichiro Aoki,*! and Toru Taniuchi*!

We investigated the profitable fishing management of juvenile Japanese spiny lobster Panulirus
japonicus, using a fisheries model and data of fishing and market records at Wagu, Mie, Japan. The
predicted yields were compared among several fishing operation patterns in which fishing of
juveniles in the shallow water was regulated and monthly distributions of fishing efforts were varied.
The simulation showed that the yield increased when the fishing area was regulated, and that it in-
creased moreover in spite of the constant catch number when fishing efforts were concentrated on
the last months of the fishing season. It was suggested that the regulation of the fishing area together
with the concentration of the fishing efforts on the last fishing period can ensure the effective utiliza-

tion of juveniles.
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Fig. 1. Location of the study area.

Yamakawa et al.8) & 0§58 KB & E 2 72, BREK
I 1991 SRR O RIRFHRER 5> 1 ) AR ED
BRIV, BERE AT RRESESTIC LS
#Y) (Fig. 1) TOH «OBEBEICE - 10 FERD
ATTY—F—2 L LCERBINTWS, 346 1991 EE
BHIROKEL, 1WIB4OTHW SN kBHEE (Fa
RIMEIC IS 5 ABOKE 30 m OXERUEE (Fig.
1) 123135 B BIORE AR SFLEORBKE % s
T5) wHEWTHELE,

IR RRBOUTE BBV I 2L—Y s VEFS57
DITIY, MERREAHET HLERD S, THIEE
REDHEIIL, RERLABSHEIENDBE,
DeLury B0 BEAEI N5, FUHA9D 4 LT L0y
RCBBEOL L WERICAVWOhTEY, Rlisa
< BROMAYBD72L, RESHBAR S, BEH
REDLZTRY LT L RETEIREICADTE
%o MAMK TR, BUIITEIC HBERR Rl s
FLTED, ®HRLAEBI LIVAA RS BE G
T, U RIADOIAICIE DeLury O EE R #i7- LT\ 5
EEZ Bhicicd, Delury ¥iC & 5 UIRER I OH
BEfT - 7o 1991 FEEBBIO T, XL TOBMB B
HEMLAI0 31 A2 511 A 30 A TOKER (0~
15m RU15~30m) O HBER & 888 (/) O®E
BERUSE R0 OREBREY BV CAERICHE S
ﬁo 7":0

S [/ RUSHA T8/ O A © I U1 RImBhAEs
ICIFIRBORBERIE S 25, RIS BB RE
T BHITONTHIFED BEBRIR M S H I LT o XD

M SBEE T XZBIRICHT S A I VYOBRRERBODF—

BB MENME, 91-101 (1984).

I : DeLury $81C & % SR OHERE. BF 57 £ BRIk LB A ZE R

MU adk oy B, TR A L ICOBRKEROSER I BB CILEORE. BN 62 FESEEKERKV 2 —HEHE,

77-82 (1989).

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

466 A, W,

%, A0 CPUE (BB hEXUAVRER, CC°T
HREBE(Q/E.B) 2ROBBICE, BEERED
ERANETH 5D, AR TIIREERROBLELMR
U ToR» OO ERRBREHA L, BEELL
CPUE (L\#%, 181E CPUE) OoEH KK H 7> T, i3
HOREDEVRUBRETRANOLRROBNICEDE,
HERER o SEHARIORE 73 % L7z, BVTF T, SRORXAID
7=, 8 T/ o4 % I, $R TH]]
DA LIV H MYl LERT 5.
RS i B BIC BT 5/ T Y 0EIE CPUE OFf
BRILTOED TH 5,
Ui=Coil {0 (L) X3}
Ui=Cp/ {p (L) Xi}
ZCZT,
U, : i B BRicisT 50/~ CPUE
Uy : i B Bicsd iEo/h o CPUE
C,i:i B RICHITARED/ NI OWERI
Cp: i A BICISY BIED/ NIV ORERR
(L) i A BICHT HHEDN LY ORBERIRR
p(Ly) @i A BICHIT BHED/N T ORBERK
L,;: i B BB AHEO/N T OFHERT &R
L; : i B BIZ30 B0/ T O N &
X;:i B BOREHENE (HRAER
TH 50 Cpir Ciir PLmid, PLyp) BUTOL>ICERL
7o
1. iFEO/NIEOREREK Cu RU Cy OB
REZHEH»SHIBEONICREENBONSDT, LA
ToHETi A EORERE Cu RU C; KD 5,
iBEDONIEORERY Vi(p), £RERE % Cu
D

(1)
(2)

V=0, Cas Wit asCa Wy 3
b,
a,; © i B BOBEOHBIEER
W, i BEOREOHKE
a; : i A BOMEOHBIR
Wy : i A BOHEDKE
GE (g) REREE (mm) »HLUTORM TRD
bh5b,
W,,;=0.001005 L% (4)
W,;=0.001525L5% (5)

¥72, 4 IV OPHERPRE, HERESKICDTOR
RR3OTRODN D,

Li=L.[1—exp (—=K){G(j) —G(j)}] (6)

A
G(j)=j+—sin2r(j—7;) )
2n

AR BA

CoT, ERII8 A L ARMKA L L, Fik LU
A% #&bR 57D, PIEOER ZLLTOR TR
DI,

31+30+i

=1+
J 365

(8)

: 98.5(mm)
jo: REOEMERRT /NG A—H

(He=—0.153(4F), M=—0.447(%))
CIRESRH (HE=0.403, #f=0.482)
ERPRRERTNTGA—H

(HE=0.727, #HE=0.548)

g1 EERREEYRE T HNT A
(He=—0.153, ift=—0.447)

¥ L 3410

KB IBTFBA LI DKE W, Wy R4~
B hb, TRBEERY, NAEBEENIOLBEOLNLDT,
MesE B DO HBLE a,,; R U a; BPHNTEERE Ca P
dHND, SEIT, ZEEMO10 A L 11 ADOF -
MEHER R BLRDME A a,,; B a; TRV,

bR S
Cni=0miCan (9)
Ci=a;Cy (10)

W ED, i BEOHBOBREBRE LA TE %,
2. iBAKKTABREBREORFHE (HHICE
F A EHEREE L OBGOREERE p(L) i, M
TORMOEHESND
p(L;) =1/[1+exp {a(1—BL)}]

a, B INT AR

L;: i BRICHY 5 HERT R

NG5 A—H o, fOBMETIZILNBPYOHEEME (o=
12.7, f=1/55.4) %A\ 7z,

3. BTV OBIECPUE #H/)hTtoCPUEICD
Wi, BERBIBRET X ICRH SN TDHDT,
FOREERVCNIHETE S, &, BhTY O
BHBLER, RER, #E-HEREf REERRI2
CRIVERAL EEEL, BIE CPUE RUMMERR
BOWTEETOLET 5,

i BB NI OLBERE Y Ca L T5 L

Consi=mi Csat

(11)

(12)
Cri=aiCoan (13)
Coi t 1 B BICEIF BHD/N T ORBRE
Cyi: i HRICE AHEDPNTYE ORI

THb,

sz SEE PR 4 FERRTENREEERANKEEREE CURERRR),

51.

SEEAENfY Y 2—, =HE, 1993, pp. 27-

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

ALY ORBEERE 467

4. DeLury ¥iC & 2 WIBEHREOHE Ht: R
ZdTH»HiAEDCPUE # U, BARERTYq, &
UiHEMDOBRERELX N, L 45 L, DTFOBGERA
SRIRVAPK

U;=qN; (14)

N; i3, WHEREREEY N, 45 L AR -1

BHETOREBHE (E) »b

N;=Nye & (15)
Lirb,
K(14) 2 (15) 715
In (U;) =In gN,—qE; (16)

BRON, COBEBROEENS q, TF 56 gN, 518
bhd, W2, BEELYHHMS N, BBLNS,

REET )L RPBMRBI BB TR s REREK G
BLUTOXCEHET 5,

(L) g:X;
a ‘pL)aX+M
X;: i HEOHBER
N;: i HEOBERK
M:1B»7:-0DBERFECHEH (=0.2/365 &
+5)
gt HEDWEARER (KFIC k28 bitsE
bDET5H)
p(Ly) : i B B OWERIRK

Niuqi BT OHRETHET 5, &, pIL) i3k
DOR(6), (7), (8), A1 HEE T2 (Fig. 2-a),

L. BRERBEN, OFtEYE BEREREILUTORICH
> THAT 5B L 4%, Nyicit DeLury 34 & L HIRE
FREDHEE THH S MK « MRS OO ER
BEHWD, ok, HEMOAS L LU IRBEDEERIC &
EEoTWAEI L, D RUA LIV IIBEI AL\
LN EERICAN, COPFRTIHBROL LIV iR
ﬂ%ﬁtfﬁ@&:ﬁ@%?%ﬂﬁﬁﬁ@@ﬁ%%f, CiRW
KBICLYEDLRET S, 1ABAD D HRFETE R
1T M=0.2/36539 k¢ %,

M+1:M e~ (P LidgiXi+M} (18)

2. BAERqOHEE MEKC KBTS I
BB FEL EICRU, Z ORICHE « B & 520
L, ZNICHCEREERSE TS 2 LATHESAH
%o £IT, LLFD X512 il)ll,3» Yamakawa ef al.6
DREERIFR % BV CRARER LRI,

KEPRBETTEEY 4, 245 & @ALER gt

i=i, O

g=a{bHfHI(4—E)}1+u cos 2nli—v—w,) /m}] (w+2)
(19)

{1—e" (P(Li)ini-f-M)} (17)

) 26)
i>4y D

0.4
0.3
02
0.1

0

selectivity

0.003

0.002

gi (/boat - day)

0.001

Boats(/day)

x1000Yen(/kg)

Oct. Nov. Dec. Jan. Feb. Mar. Apr.
Month

Fig. 2. The data used in the present fishery
model.
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to the actual number of boats (Fig. 2—¢), and in
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Fig. 4. Relationship between cumulative efforts Fig. 5. Relationship between cumulative efforts
and In (CPUE) for Panulirus Japonicus caught and In (CPUE) for Panulirus Japonicus caught
in the 0~15 m depth area at Wagu in 1991. in the 15~30 m depth area at Wagu in 1991,
‘S’ and ‘ES’ are size ‘small’ and ‘extra small’, ‘S’ and ‘ES’ are size ‘small’ and ‘extra small’,
respectively. respectively.
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Fig. 6. Cumulative yield for each fishing pattern
(%1000 Yen).
Fishing patterns were illustrated in Fig. 3.

Table 2. Catch and survival numbers, and sur-
vival rates of spiny lobster Panulirus Japonicus
at the end of the fishing season for each fishing
pattern illustrated in Fig. 3

.
1 9,796 50,117 83.6
2 10,003 49,910 83.3
3 10,151 49,762 83.1
4 9,967 49,946 83.4
5 9,721 50,192 83.8
6 9,464 50,449 84.2
7 10,593 49,320 82.3
8 10,715 49,198 82.1
9 11,018 48,895 81.6
10 10,577 49,336 82.3
11 10,440 49,473 82.6
12 10,266 49,647 82.9
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