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Collector for upstream migrating juveniles of the Japanese mitten crab
Eriocheir japonica and its setting timing

Tatsuo Hamano*'", Hirofumi Karimata™®'*?, Kazuki Matsukura™'*®, Akira Araki™',
Kimiaki Nagamatsu™', Masato Hamaguchi*’, and Kunimasa Aoki*®

To collect Eriocheir japonica juveniles for stock-enhancement program in rivers, a fishing gear was de-
veloped, It was constructed of three parts, a wooden box with a slope-slit entrance and barriers to prevent
escape, two leader nets reaching to both banks of river {rom the entrance, and a net bag attached to the
end. The slit size, slope of entrance, and size of barriers were experimentally determined using juvenile
crabs in the laboratory. As a result, a slit gap similar to the carapace width of the target size of crabs, a
gentle slope of the entrance, and PVC pipes larger than 26 mm in outside diameter as barriers, were found
to be effective. However, the catching rate of the fishing gear was low and the escape rate was high, thus
the structure of the barrier in the box and the leading nets should be redesigned and a large net bag
should also be employed.

The gear was set in the mouth of the Nishida River, Shimonoseki, and hauled every day over a duration
of between 2 April and 31 December in 2002, during which 3406 crabs were collected. From analysis of
the daily data, the most effective operation method was as follows: the gear is set when the probability of
the following day’s precipitation in the weather forecast in the morning edition of the Asahi newspaper is
more than 60% in June and July. Then the {ishing gear is hauled everyday for the following three days.
Further, a trial calculation showed that this fishing method make it possible to obtain native juvenile
crabs more economically than by artificially produced seedlings.
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Fig. 1. White-colored polypropylene hox used to study
the adequate height (a) and width (b) of the
entrance of the fishing gear for Eriocheir japonica
juveniles. Four series were made for each ex-
periment: 2.5, 5.0, 10.0, and 20.0 mm in height
(Experiment A) and 5, 10, 20, and 40 mm in
width (Experiment B).
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Fig. 2. Aquarium for Experiment A and B. Four boxes in
Fig. 1 were set in the aquarium filled with fresh-
water and then 30 juvenile crabs were released in
the center. The number of crabs which entered to
each box was counted over a period of one minute,
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Table 1. Results of Experiment A, height selection of Eriocheir japonice juveniles. The num-
ber of crabs which entered four boxes with different entrance heights was counted
over a period of one minute. 30 crabs, CW 6,0-10.6 mm (8.4 mm, average),
were repeatedly used. Boxes were rearranged at random for each trial,

Height
Trial 2.5 mm 5.0 mm 10.0 mm 20.0 mm Total
No. 1 0 7 8 2 17
No. 2 0 1 2 1
No, 3 0 1 4 6 11
No. 4 0 1 5 3 9
No. 5 0 1 3 0 4
No. 6 0 3 9 2 14
No, 7 0 1 4 8 13
No. 8 0 1 ] 13 20
No. 9 0 5 6 6 17
No. 10 0 2 5 4 11
Total 0 23 52 45 120
Expectation 30 30 30 30 120




o6 PR - R - AT

WO W & 2510 mmbBL EOREIE, ML= A0 L
RTEHEPRNEER D, 0L BB, kv
PTHLERRZAT L H BN THROLNTED,
FNO B WM HEOALDOKE & &R LHIERRT
i, AMOOKE S2MWb 6 3/NERRAIE S W 2 2 LA
WEENLTNDLST,

S OEBCAE LR = 0 FiEiE6.0~10.6 mm (G
8.4 mm) CTdhor=Z &h b, BEOM S 2 FIFD L
ThE, B IR EBANEAT S b0 EER
%6

2.2 ZEAEEB

FERATIE, AMBICSO® S =0 PIRUETS
HiE, HEH =R ARNANEAT BN H o7 €2
T, ADIBCER O % i 5 7 OFEEREIT o 72,

2.2.1 M#EHE
2.2.1.1 EBERIEE (Figs. 1b, 2)

LRSI, BREBRALRLR) oL YHHEEN
TU TR U 7z, SEERA RS H % F I L THCE o B
OEEE IO mme L, ERALFERIC4o0OFEREMIL
7o BHII, 4 2OFHOMOEII, FRENS, 10, 20,
40 mmiBECHEE 2 mmOHETRA Y v FEANBFIRIC
L, SREBOMOEE Lz, L T8 SIHImRohRk
FiEEAWE == L7 — 7 THEY, HOBOTHiT EOF

A -

ks - - R

Y 8em i b &) ICHIEI L7z, SRS ST
& BSOS BERIEL, HEX = SEEHFOM
LIRS AR EHE LT HDTHS, ThbH 4D
DFLEE, FERA & FRHCKNCEE L7z,

2.2.1.2 EEAR

PEAERUFFEA by 206, EROBANCT V5 A
V0MEAR & i L CHEBRICH L, SRS DK IR
1£7.0~11.9 mm CFE¥9.1 mm) THoi,

2.2.1.3 ZEE&FIE
FEERIT20014E 9 H17THICIT W, KiRIE26+: 1 TTH - 72,
PERTI TR NERA L FHTH B,

2.2.2 WEREEE

WO, ENSEGEIAERAICHEAL (Table2),
e AEREIE B ORI L > THEICR 2> Twiz (1
Bk X HRE, P <0.001), BHITEBOMRASEERIEM LA
HeH = O IR & 0 BB 5 mm OB ERICE 8 A (B
A A L7 E06.8%) OoAxDHEAL, i, FIRE
RS OIRO 10 mmiZid24fE A (20.3%) AHEAT HIZEL Y
% or. —HT, WEEBOREATIRL Y 5120 mm & 40
mmiZid F R ERIMER (28.0%), S3fEfR (44.9%) 5
AL, BICEROWEATLVIE &S  OHT = A5 HEAT B 416
iwdhole

Table 2. Results of Experiment B, width selection of Eriocheir japonica juveniles. The num-
ber of erabs which entered four boxes with different entrance widths was counted
over a period of one minute. 30 crabs, CW 7.0-11.9 mm (9.1 mm, average) ,
were repeatedly used. Boxes were rearranged at random for each trial.

Width

Trial 5 mm 10 mm 20 mm 40 mm Total

No. 1 0 2 6 7 15

No. 2 0 3 5 10 18

No. 3 2 7 6 18

No. 4 1 0 2 10

No. 5 0 0 1 10 11

No. 6 1 6 4 1 12

No. 7 2 2 1 2

No. 8 2 1 1 4

No. 9 0 1 4 5 10

No. 10 0 2 3 4 9

Total 8 24 33 53 118
Expectation 29.5 29.5 29.5 29.5 118




E o AN =T = R BRI B IR & R 97

T XA = OREF = Gl ke R 2 ME L Cn
HOT, RERICBIT MO, =2 FALLT VX
D WCEERALS ORI I, FOWIRD 2 v MK (B
KREWEHE) CLk. $74, £ 0T =2 AN
ASEZIWE, Ay oKL RS 2R Lz
RO EBHB LA, LALENS, ¥« =T,
HE LA B0 A 2 R0 R R HnbhTs
b, WO k& AUEIE - B SHHIRERANAY 23
WASHHR T W LB SR TWBE Y, 72, MO
BEHONZAT AL FETHE, AODKEWETIR/NE
RO ALY L OBUFEIHVLEZ LR TS, HI
WAMEOBEE, BAMICAo/h =i, Loz E
WHEWTHHOEAESL Z LA iETH Y, FOmEREKA
ELTHIRE, AEPBOECIET AR D,
UL HOMOMRAIC IR L THmT 2 Ll s h s,
B2 CI2E, MAMICH =Y 3BT ALELND B9
MR HABORNESTIE Y Y 2B CRIET 2D
BH TRV, —HTROMHKA) v FOHFIcE, #BE
HD S = B RITBAE B 1R L TR 2 Eb R
W bnizd, FMEOROMLIIEBHLIIwEER
Bo FTo, ALV ERITLEDLELTH A,

PBrol lds, B2dBAYBNEIIIA) v MROM
THECE BT KEL Loz T, BBEHC/2DICE)
Rl 7% 1 Y B BREPNIERT A ORI TH L T L
72

2.3 EAEBRC
AR B ERHE, KIEZ HENAOEA T 54
STH B ERM, EICA o R 2 BRI D 8¢5
HEVOBEBL BT, TSTRALYE LTOMBETIR
B, A= R ANANEES 2 0IH AR % KD 2
1o DIRE T - 72,

2.3.1 MM ERE
2.3.1.1 EREE (Fig.3)

FERBEE ISR 2 LU CRME L 720 30X46 emd KRR
EHWT, HE0°, 15°, 30° , 45 © 4 oD%
YT S EHTEDTFOKBERIEL, S5
16X 30 emDAKRAR 4 #ABHFMR L L T2 7o SNHE0
X 180X 70 emD I & W o 72K AL D 720

2.3.1.2 EBEK
FEERA, BERUSHEA Ly 205, EEROBATIISM

Fig. 3. Wooden experimental slopes used to study the
adequate slope of entrance of a fishing gear for
Eriocheir japonica juveniles. Four series were
made: 0, 15, 30, and 45° in slope. This apparatus
was set in a large aquarium, 90X 180X 70 ¢m, fil-
led up in freshwater and then 15 crabs were re-
leased in the center. The number of crabs which
entered over 20 cm to each slope was counted
over a period of 30 seconds.

HEsryualciB L, S OBIFEIZE7.4~13.6 mm
(F39.7 mm) ThH o7z,

2.3.1.3 =EE¥FIE

SEERIZ20014E 9 A21 HICAT o 720 RAGHN O Ak ifLiZ 26 +
1CChol, ERIEED 4 DOBWPMRE T >~ ¥ 2 1ZELHE
L7fi, M7 =150 % LB o deific e L 7z, &
NoRMEED S B, S0RMICHEAMIIZ20 emBl EEA L 72
kg, TEFEIRE B o ol E LCE L Sk &,
BIFHR % 20 em b L8 - 2 E P EFM OB P E TT Y,
RO CHAHR % 8 o 2 AR L e b o 720 SEBRIR
THAHEN = % SRS N 3 £ ORI S LY R0, 4
DOWFHEE T v ¥ ACEIB LIE LT, FROERE Y
& L 20[047 - 726

2.3.2 WREEE

MBI, EITMEEIT TS OB 2 5 Y
(Table 3), HBHFMK%E B oMV = OIFEIZRE -
7o (LB X RGE, P <0.001), QDN S G ERES
SHR BN HY, BEL0C, 15°, 30° , 45° @
WL F R FNTs, 52, 34, 20fERDSE -7,
EIRB O = > OBEPHIE, (R BT B8
WKLo THiaTha, MfRHINcERBT2ETD, A



98 HEDT « AR - AN

k2
A1

A TRM

BT PR

Table 3. Results of Experiment C, slope selection of Eriocheir japonica juveniles. The num-
ber of crabs which entered over 20 cm to the four slopes was counted over a
period of 30 seconds. 15 crabs, CW 7,4-13.6 mm (9.7 mm, average), were re-
peatedly used. Slope boards were rearranged at random for each trial.

Slope
Trial 0° 15° 30° 45° Total
No. 1 1 5 5 1 12
No. 2 3 2 3 3 11
No. 3 5 3 1 1 10
No. 4 5 2 3 1 11
No. 5 8 2 0 0 10
No. 6 3 8 0 1 12
No. 7 8 0 2 3 13
No. 8 3 2 2 0 7
No. 9 3 0 4 0 7
No. 10 3 2 2 0 7
No. 11 4 4 0 3 11
No, 12 2 4 2 0 8
No, 13 1 2 3 2 8
No. 14 3 2 2 1 8
‘No. 15 6 3 0 1 10
No. 16 2 1 1 0 4
No. 17 3 3 0 1 7
No. 18 5 3 0 0 8
No. 19 1 4 3 1 9
No. 20 4 0 1 1 6
Total 73 52 34 20 179
Expectation 44.75 44,75 44.75 44,75 179
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Fig. 4. Experimental wall of PVC pipes used to study the
adequate pipe diameter as an effective barrier to
prevent Eriocheir japonica juveniles’ escaping from
the fishing gear. Five series were prepared: 0
{(no pipes), 25, 34, 41, and 47 mm external d

iameter. This apparatus was set in an aquarium, 50X 35X
17 em, filled up in freshwater and then 15 crabs
were released in the center. The number of crabs
staying within walls after 30 seconds was
counted.
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Table 4. Results of Experiment D to study the effective wall size for Eriocheir japonica juveniles.
The number of erabs which stayed within the wall was counted after 30 seconds, 15
crabs, CW 7.2—12.9 mm (9.8 mm, average), were repeatedly used.

External diameter of pipes

0 mm

Trial (no pipes) 18 mm 26 mm 32 mm 38 mm Total
No. 1 0 1 7 12 11 31
No. 2 0 3 8 11 14 36
No. 3 0 11 12 13 14 50
No. 4 0 8 14 14 14 50
No. § 0 8 13 14 15 50
No. 6 0 5 10 13 15 43
No. 7 0 12 14 14 14 54
No. 8 0 12 10 14 13 49
No. 9 2 6 14 13 14 49
No. 10 0 9 14 13 15 51
No. 11 0 2 7 12 12 33
No, 12 0 3 10 15 13 41
No. 13 0 7 14 13 14 48
No. 14 0 9 12 15 14 50
No. 15 0 12 13 12 15 52
No. 16 0 7 13 13 15 48
No, 17 0 8 14 14 14 50
No. 18 0 10 14 14 13 51
No. 19 0 8 12 12 13 45
No. 20 1 9 13 14 15 52
Total 3 150 238 265 277 933
Expectation 186.6 186.6 186.6 186.6 186.6 933
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Entrance

Fig. 5. Structure of a part of the fishing gear for Eriocheir
japonica juveniles. Entrance slope, net {mesh 3 X
3mm); two barriers, PVC pipe; others, wood,
Leader nets (mesh 3 X 3 mm) are set between the
entrance and both banks of the river, Net bag
(length 150 cm and mesh 3 X 3 mm) is attached to
the end of this box.

Fig. 6. The fishing gear set in the field. Entrance set with
a 2 em interval was used to stop the invasion of
large Eriocheir japonica which promote the escape
of juveniles from the gear.
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WSO EREO 7 =Y & LToRERILO 2o
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LD HME26 mm (VP 20) & L, MERIBROEEICHSS L7,
72, MAORHE» M =PSBHRT IO LD
2, YL (9ME26 mm, VP20) & Moy oFfil#
ATER T HRE LU, BREMER, AOROHON Y
EOMIZ 2emO B e b, EKESHOT 2K CHE
EL7. 2emO BB SN, M =PBRA~NEAT S
EEDOWTI ALY, F, BHEHEZENNIC WS
Wil7ee MY S K2z v Eed v v 7E, W
ENL S0 EHOEREE R TR0, ATEE D
W e v A THID, BEBAVhESCRBEIICLA, &
512, MR TE Moz onTiE, MRz ary—
FYRTHRENEE, T, —RICBMIEATERL L UBH
FPEL R BOTY, AOREREVWESEVWEER,
Fyh— AT —HwCATE B BELL,

BB, WEORTIHE S AN ZOKRBEERDE 7 XA
ZO/NEEROBE 2 RT I EARBENTHE Y, D
Pzid, KEIDE 7 i =B ANER; Cladic, OB
SRS B IWE 2 em D ARGUE T2 ) 41372, e dkic,
MMo#HE, FE150 cmDEH (FUMHEH, BAW3I X
3 mm) WA, RIS Ao 22 h =B o MR B
KELCHB LI L, T, ZFORMEBE Ly
AN A LS L7 (Fig. 6)o

2.5.1.2 EEHFR

MR, IR TR IS S A PEHNNCERE L7z S o
IR KRR D B % T BT RILE & AL A S BT~
PRI ST kmD/NITNIICH Y, HADTFERE
WA E LT AEHE LT, IEOKE
W, OB ERD S LAY mOIETH Y,
NI S ~ 7 mBEEC, NURIGFE TR X ORI &
BoTWbd, FHRM TRIREHSTH50 cnfiE Lok v
(Figs. 7, 8)o %B, WHEIIDAEYHIZOVTIEHARL Y
WL vy

2.5.1.3 BBFHE

MA@ A B 50 % Tl Imer, ¥ &850 em DIEAY & 45
BT o T m, BRI > TH I nRIK2ET
Fotz, T/, HHOTHEATHREAAR, KL EED
BREANE L BB LB LA, /2, SR MHT
7o, SSEMICHET ZER LTI LT A0
¥V 3REANTEHEOMOME O T, B
B BRI CHIE L, bB, SEoRMICIEERE

LT, #lErmahini el (Figs. 6, 8)o

BB, FHRMLOBE, KEFRVERENOERIE4T

Nagata River

Nishida
River

Study
Site
¥

Fig. 7. Map showing study site. NFU, National Fisheries
University.
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KT o 72, KEHFERWERMOERIIAKRE L ) L
W BETPIRETH o KETICH SHEME, Wi
FNTVBEELHABATTRINICR LB TOARET

. fishing gear
] concrete bank

— hydrophytes growing on dry pebble and sand
~ riverbed
large stone on pebble and sand bottom

D river water over pebble and sand bottom

Fig. 8. Environmental conditions at the study site in the
Nishida River, Arrows show the current flow.
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2.5.1.4 {E%1EH

WA 1E, SEESTTROR =) B, BHL,
A, 05mmeD / % A % M L C IR & s L e flc, 14
ISR EFEI I L7

2.5.1.5 BEVEREKRD B -HDER
20024E 8 A11E, 9 AL17H, 10A15H, 10H2181c, H
R & D 5 mTIOFNIpRiBiz, 1ESZY112~126
BHEORET = 2RI L, Z0%ERLAI0HMOFEHEL
Prsfe, SThEABBIE LR, 28, BRELAEFETO
WEIZE, R B, vV y s TR THEMEN L 72,
WOAE R R A~ OHW A B 72dic, EHRL 2210
EHROMT = 2 EEENCHE L, MM ICBEIC X
BIEBORERHET AN ERHER L, 2B, Z0%E
BcHwBEA =, WEI, FoERo e, K
WEBLUOHFILL-TREBELLZLDOTH B,

2.5.1.6 BHEEXRDHDILHDEER
LFREOFETESRY LS =%, 2002810018, 5
H, 148, 158, 1E&®7Y50~70EEEEEOSEN
AN, 20tk &TORMMT=2BET2ET, FH
OB/, 20MOFEER, HEDRERD L7
OOEBMLEFEILThHE,

2.5.2 fEREER
BHRIZoWTO 4 BOEBRCEHATSBEEOHE TN =%
i L7, Bish 0488 oEZBo2iEo s T

Table 5. Results of a release-recapture experiment to estimate the catching rate of the
fishing gear, Eriocheir japonica juveniles were marked on the carapace with
paint and released at a point 5 m downstream from the entrance of the gear in

the Nishida River.

Date of No, crabs CW of released __Total of 10 days after release
release released crabs Recaptured Native

11 Aug. 118 7.7 mm 0 73

17 Sep. 123 7.8 mm 0 10

15 QOct. 112 7.4 mm 0 40

21 QOct. 125 6.9 mm 2 7
Total 478 7.5 mm 2 130
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Table 6. Escape rate of Eriocheir japonica juveniles from the fishing gear. Crabs were marked on the carapace with paint and
released in the net bag of the gear in the Nishida River, Number of crabs released and average of their carapace
widths on the date of release: 57 and 7.8 mm on 1 Oct., 79 and 22.5 mm on 5 Oct., 50 and 7.7 mm on 14 Oct., 50

and 10.6 mm on 15 Oct. 2002, respectively.

1 Oct. 5 Oct. 14 Oct. 15 Oct.,
Accumu- Accumu- Accumu- Accumu-
No. Daily lative No. Daily lative No. Daily lative No. Daily lative
Days crabs  escape  escape crabs  escape  escape crabs  escape  escape crabs  escape  escape
clapsed retained  rate rate retained  rate rate retained  rate rate retained  rate rate
0 57 - - 79 - - 50 - - 50 - -
1 41 0.28 0.28 17 0.78 0.78 37 0.26 0.26 15 0.70 0.70
2 33 0.20 0.42 15 0.12 0.81 8 0.78 0.84 13 0.13 0.74
3 23 0.30 0.60 13 0.13 0.84 7 0.13 0.86 12 0.08 0.76
4 18 0.22 0.68 10 0.23 0.87 4 0.43 0.92 8 0.33 0.84
5 9 0.50 0.84 8 0.20 0.90 1 0.75 0.98 5 0.38 0.90
6 7 0.22 0.88 3 0.63 0.96 0 1.00 1.00 4 0.20 0.92
7 3 0.57 0.95 1 0.67 0.99 - - - 4 0.00 0.92
8 3 0.00 0.95 0 1.00 1.00 - - - 3 0.25 0.94
9 i 0.67 0.98 - - - - - - 3 0.00 0.94
10 1 0.00 0.98 - - - - - - 3 0.00 0.94
11 0 1.00 1,00 - - - - - - 3 0.00 0.94
12 - - - - - - - - - 2 0.33 0.96
13 - - - - - - - - - 2 0.00 0.96
14 - - - - - - - - - 1 0.50 0.98
15 - - - - - - - - - 0 1.00 1.00
Hotz (Table5)o HHMEMAEAHSHE L AKLBEDH DWHKG L2 RARBLERDH DA,
HAERIZ0.004T, A Dk, F72, 4 EEHOEREE

DATEHELTH, 0016& K,
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T A, HREHZE, KPCESCENAATY IR
ey, BN PHEBOBILAAZID 2R T
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$i, B AFOWTZIZKEEY LT 2EEL SV
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ek,

BHIIoWwWTABE, 6~1SHMOI LIZE&TOMYT =
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AREN o7 (Table6)o FERIFED B LD F130.29
~056CH Y, FnHH3IEOERIIBVTE, 1, 2H
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o # Ly OB oW T EL 2UBEOLENDH A
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Twar#Exb, Do khrs, MA=0BHEL%<
THAOE, P oiRe &b, M- SRz
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AN, By AT =R SARETE M E T
WLTHHRL B ERETILEN DD, 22T, KK
IR R R L, B4 0% 7 XH S flHEA i L B
EDPHRIZ O WTHIAR T,

B, TITHEESY VREEEMETAOICE LN
HETFHThY, BEIEEEEHTE20T, AL
Hxp LBEOBERRTENTHLEHE XD, LoT,
TR AR oW TIRERT A LT L,

3.1 MHBETE
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L7 B i o #slic oW, 98 I oiaigs
ER &R U Cd B i 136750 23008 L, S i 122002
WEAH2HPSI2HAHED 9 A AME Uiz HRUE B
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BERE, MEH LR, SREBCRIEDE L BT,

3.1.2 RIEIER

HOHE & B BIAR L, ML & B BRI & L
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WOIE, WIEEBET O TH#G THERAL, BokitgRizo
W, [T, TEEORBKESR (FHE), oz i
HL7,

3.1.3 REBEE, &80, E51HE
1H& ) ol o LT, 2oEE@EY E

Bl5Z LA WFFTEHE EITMBERET 2R L

ANERPWHTED, 22T, ROLD BBRERT,
WEEEZEZ "1 HIC LRS- 0K L, L,
BT AHZOMHEEE LTV EH LB, £, F
W 2 mmAI O = (A I SGEPOREFT = ICERL
BN, Ch) & LMK E LT % R
L7ze L Lads, ABREHRREEEZIRCTY, %
BIsid 1R A MOEE A MPRE LD Lo, &
DT, O EMALBECR, Bkl c—HELT
RREERE LTSRN L. 220, 20
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BB U C I 4 mmBEEOHEA = (Cs) 2% » T H Ik
FEORENRKENZ LAHH LTV BT Ehs™, HiF7
mmBE I ETHECT2OMMT 2 E2BRICLTVD
EEY . L LB & 0L, PRI T TR
WHREE ) BhoZ s, BT, #A=hoH
IR 7 mmBEEOHEW 2 &MY L5 & Lizs, AR E Mk
HERNTD, 1HEESHAL)OEFED A MII0M 22
BEHWT B, 22T, FIR7 mmOB OEHE 2 X + %10
MAEE L AGE Lo 2 LT, %R 2 HHA800F < JiE
LT, Wl L 22 RIS, 10M, /R & b b %<
&I E MR R 7,

SHIS, HBHN T, MRS ORISR
BOH, FIRT7TmmOr = 1 FREEOKEZHELT
VA, 10/ BEThiid, FiEMAT 23105 M8
LR, ZOTHAOREED B, & ZAPHEBICI,
B 7 AH O & EET 2N 0, Ml
EAFTHILNTERY, 22T, I THELLIEE
2 EITA RN D/NTINCERE L, R REA L CHY
EERRETH L EHE L, SOMBEOEHEL S H =%
WA 21231 ATI03 b SIETE 2, EWPHCE Ll
SIEREBLCENLCESL LT AL, BEKML/EET
2IFHIEEZ A CBITIER, ZOHA, 1H4LVES
1600 & 28 MBS BEE 2 b, RICRBB Z400ME 5
&, 1 HH2Y O AGEIE2000MT, TRIGERE LY

Table 7. Data of the good catch day when the catch over the target of
40 crabs/day/gear occurred in the Nishida River in 2002,

No. crabs Moon Water Water temp.
Date caught age level (cm) ()
16 Apr. 49 3.3 30.9 16.7
17 Apr. 81 4.3 32.6 17.1
18 Apr. 44 5.4 26.6 17.3
5 May 98 22.3 40.2 19,1
6 May 54 23.3 33.1 17.4
16 May 44 3.7 43.6 17.5
12 June 60 1.1 18.6 20.7
20 June 78 9.1 24.4 24.4
21 June 74 10.1 19.6 22.0
1 July 365 20.1 32.1 23.4
2 July 253 21.1 30.8 23.2
17 July 707 6.7 20.6 27.3
11 Aug. 96 2.3 23.2 25.5
16 Sep. 100 9.0 34.5 22.9
4 Dec. 74 29.3 22.3 12.5
21 Dec. 40 16.8 27.6 11.5
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0[S OEHTHL, 2%, 1HICIMESLY 3.2 FHEREER

AR EERECTE S L, A N LEEAI LS 4 72 B 512H31H F TOBICE 3406 AL A = %
%o &oC, ZORMEMMEREE Lz, W L7, ZOMICEMADTEIEHD 272 (Table 7)o
WAEE B A R LR A TR, L. $72 WA & A OBRICOWTHE X e — RIS, Kl

BHHANERE L 2 IRENMIE 3 Al ch ol Ed, — DA~ 2, U~1TTHb, BifiHTHo7216[ED 9
BEUSL R L 7o > 3 H It L Ol L Tl 2 2 & AlASK O M 5 o 72013 3BT, MAEMEAEE L A
ERATICES, BIMBEWA L AL 3 BN EM B o> WY 1 7 BOAR U o & BT L 72

B TEBIRE, LIRS &L, RIS, REL, KL OBRICOWTE Rz, FER, &
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. 9. Daily change of the water level, bottom water temperature, and number of
Eriocheir japonica juveniles collected by the fishing gear during 2 April and 31
December in 2002, Water level was not the depth at the study site but was mea-
sured on the wall of a conerete bank near the site. Numerals given on the figure
indicate the number of crabs over the scales, 90 crabs /day. Broken line denotes
the target of 40 crabs/day/gear,

=
o
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Table 8. Data for the day before and after setting the fishing gear. The date of setting is one day before the good catch day.
The probability of precipitation of the good catch day in Shimonoseki was from the morning edition of the ASAII
newspaper of the date of setting.

No. crabs catched (ne) Water level (la, cm) Water temp. (t«, C) .
Probability of
Date lday 2days 3days lday The Ilday Iday The lday precipitation
°¥ after  after after Total before day after before day  after {pa. %)
setting nm ne ns n It lo h Ave, ta to [ Ave, m
15 Apr. 49 81 44 174 15.3 19.8 30.9 22.0 18.8 17.7 16.7 17.7 50
4 May 98 54 39 191 23.8 50.0 40,2 38.0 18,9 17.3 19,1 18.4 30
15 May 44 11 9 64 24,9 50.0 43.6 39.5 17.4 17.2 17.5 17.4 40
11 June 60 13 7 80 13.7 16,6 18.6 16.3 24.5 23.7 20.7 23.0 40
19 June 78 74 7 159 13.8 12,7 24.4 17.0 22.6 22.4 24.4 23.1 60
28 June 365 253 34 652 7.7 17.1 32,1 22.3 20,7 20,9 23.4 21.7 70
16 July 707 34 13 754 12,0 11.6 20.6 14.7 28.6 29.5 27.3 28.5 30
10 Aug. 96 24 12 132 9.0 22.2 23.2 18.1 32.0 26.2 25.5 27.9 20
15 Sep. 100 1 0 101 9.8 11.1 34.5 18.5 25.5 23.2 22.9 23.9 50
3 Dec. 74 8 3 85 17.0 17.9 22.3 19.1 11,9 11.1 12.5 11.8 60
20 Dec. 40 23 6 69 18.1 17.7 27.6 21.1 11.5 10.1 11.5 11.0 70
Min. 40 1 0 64 9.0 11.1 18.6 14.7 11.5 10.1 11.5 11.0 20
Max. 707 253 44 754 24,9 50.0 43.6 39.5 32.0 29.5 27.3 28.5 70
Ave. 156 52 16 224 15,9 22.4 28.9 22.4 21,1 19.% 20.1 20.4 47
- April i , September
] y N=340 ] N=143
. October
J N=67
"a -
S .
»
@
= . November
g 4 N=49
=2 y }
@ . -
& v
. July 40 A December
N=1638 o l N=191
20 +
. 0
40 August 4 6 8 10 12 14
) N=205 >14
20
>14 Carapace
e .
0- | width (mm)

4 6 8 10 12 14

Fig.10. Monthly change of carapace width distribution of Eviocheir japonica col-
lected by the fishing gear. Daily data were accumulated every month.
Arrows indicate average values.
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WHAEILTH SR MG, W& D ER AR DS
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6 Hid 5 B &b b BB EBIIEE b o 22N
B, 6 HOT—FIZ6.0~69 mmT, 5 ADE— F8.0~
8.0 mmitIE TR DSV, 2O Lhb, BEITIE
6, 7 HREBBoMAREThHL EHERZ, BB, 12/
Wb E— FAVNE (R h, MWEBEAESEMLTwE T &
b, 12AMHRICSHET = O LR S B & L AR S
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SEis, M OB A F 723 F OB S IEMR IS & 57K
foLBEReNzZE, 6, 7HARSHET=RINTE
LR e Bhhizz e, 02828k, £2C, HH
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Table 9. Number of Eriocheir japowica juveniles caught in the good catch period, the good catch day and follow
ing two days, and indices of the water level. See Table 8 for abbreviations.

Date of

setting Sn 1o/ 14 1:/1- (Lo/1a) + (1i/1-0) lo=14 Li=1a (Lo~ 1) + (1i=1-1)
15 Apr. 174 1.3 2.0 3.3 4.5 15.6 20.1
4 May 191 2.1 1.7 3.8 26.2 16.4 42.6
15 May 64 2.0 1.8 3.8 25.1 18.7 43.8
11 June 80 1.2 1.4 2.6 2.9 4.9 7.8
19 June 159 0.9 1.8 2.7 -1.1 10.6 9.5
28 June 652 1.0 1.8 2.8 -0.6 14.4 13.8
16 July 754 1.0 1.7 2.7 -0.4 8.6 8.2
10 Aug. 132 2.5 2.6 5.0 13.2 14.2 27.4
15 Sep. 101 1.1 3.5 4,7 1.3 24.7 26.0
3 Dec. 85 1.1 1.3 2.4 0.9 5.3 6.2
20 Dec. 69 1.0 1.5 2.5 -0.4 9.5 9.1
Min. 64 0.9 1.3 2.4 -1.1 4.9 6.2
Max. 754 2.5 3.5 5.0 26.2 24.7 43.8
Ave, 224 1.4 1.9 3.3 6.5 13.0 19.5
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Table 10. Effectivity of discriminants from water level. Data in 2002 were used to apply with the operation rule that the
fishing gear was hauled every day for a successive three days after the gear was set. Target catch is 40

crabs/day/gear, thus 120 crabs were required for the three days.

was set. Other abbreviations in Table 8.

10 is the water level at the day when the gear

No. corre-  Total no. 2120 crabs <120 crabs Ave. Ave.

sponding  captured No. Total no. Total no. Hitting  catch/  catch/
to formula crabs times captured No. captured  ratio time day

Duration Discriminant a I Y crabs times crabs  (Y/7a) (B/a) (B/3a)
April — (lo/1) + (1/15) > 2.4 21 2714 11 2472 10 242 0.52 129 43
December (1 )4 (1-1.)>6.2 20 2725 o 2472 9 253 0.55 136 45
Lo/l > 1,0 41 1792 10 1362 31 430 0.24 44 15
lo-14 > 0.0 55 1916 11 1396 44 520 0.20 35 12
June & (lo/14) + (1/14) >2.6 5 1708 4 1645 1 63 0.80 342 114
July (Il + (1-1.) >7.8 5 1708 4 1645 1 63 0.80 342 114
Lo/l > 1.0 9 691 3 519 6 172 0.33 77 26
lo-14 > 0.0 10 699 4 578 6 121 0.40 70 23
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Table 11. Number of Eriocheir japonica juveniles caught in the good catch period and indices of the

water temperature. See Table 8 for abbreviations,

Date of

setting n to/t-1 t/tn (/ta) H{B/t)  temta b=t (temta) -+ (bten)
15 Apr. 174 0.9 0.90 1.8 -1.1 -2.1 -3.2
4 May 191 0.9 1.00 1.9 -1.6 0.2 -1.4
15 May 64 1.0 1.00 2.0 -0.2 0.1 -0.1
11 June 80 1.0 0.80 1.8 -0.8 -3.8 -4.6
19 June 159 1.0 1.10 2.1 -0.1 1.9 1.8
28 June 652 1.0 1.10 2.1 0.2 2.7 2.9
16 July 754 1.0 1.00 2.0 0.9 -1.3 -0.4
10 Aug. 132 0.8 0.80 1.6 -5.8 -6.5 -12.3
15 Sep. 101 0.9 0.90 1.8 -2.3 -2.6 -4.9
3 Dec, 85 0.9 1.10 2.0 -0.8 0.6 -0.2
20 Dec. 69 0.9 1.00 1.9 -1.4 0.0 -1.4
Min. 64 0.8 0.80 1.6 -5.8 -6.5 -12.3
Max. 754 1.0 1.10 2.1 0.9 2.7 2.9
Ave, 224 0.9 1.00 1.9 -1.2 -1.0 -2.2
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Table 12. Effectivity of discriminants from water temperature. Abbreviations and explanations as in Table 10,

No. corre-  Total no. 2120 crab <120 crabs Ave. Ave.
sponding  captured No.  Total no. Total no. Hitting catch / cateh /
to formula crabs times captured No.  captured ratio time day
Duration Discriminant « Ji4 7 crabs times  crabs (7/«) (B/a) (B/3a)
April— (to/t1) + (/) <2.1 79 3330 12 2407 67 923 0.15 42 14
December (v ) 4 (L1) <2.9 79 3323 12 2420 67 903 0.15 42 14
to/tn < 1.0 56 2130 9 1464 47 666 0.16 38 13
te~t-r < 0,0 70 3148 11 2330 59 818 0.16 45 15
June & (to/t-) -+ (0/t1) 2.1 14 1927 4 1625 10 302 0.29 138 46
July (ot) + (Lot <2.9 14 1923 4 1625 10 298 0.29 137 46
to/ta < 1,0 11 996 2 714 9 282 0.18 91 30
ot < 0.0 14 1825 4 1545 10 280 0.29 130 43

Table 13. Effectivity of discriminants from water level, water

and explanations as in Table 10,

temperature, and probability of precipitation. Abbreviations

<120 crabs

No. corre-  Total no. 2120 crabs Ave. Ave.
sponding captured No.  Total no. . Total no.  Hitting  catch / catch /
to formula crabs times captured o captured ratio time day
Duration Discriminant « B s crabs Hmes o abs (v/a) (B/a) (B/3¢2)
June & lo~11 > 0.0 10 699 4 578 6 121 0.40 70 23
July ety < 0.0 14 1825 4 1545 10 280 0.29 130 43
bl > 0.0 and/or 1878 5 1658 9 220 0.3 134 45
to=ta < 0.0
lo-1. > 0.0 and 3 =
b < 0.0 7 289 2 162 5 127 0.29 41 14
Probability of precipitation
>30% 13 1933 4 1638 9 295 0.31 149 50
>40% 9 1097 3 884 6 213 0.33 122 41
>50% 7 1029 3 884 4 145 0.43 147 49
>60% 6 1023 3 884 3 139 0.50 171 57
>70% 5 1526 3 1459 2 67 0.60 305 102
>80% 2 113 1 73 1 40 0.50 57 19
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