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Factors Influencing the Catch of the Japanese Mitten Crab
Eriocheir japonica in Traps
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. Tatsuo Hamano*!, Ken-Ichi Hayashi*!, and Kimiaki Nagamatsu*?

Field experiments were carried out to examine the factors influencing the catches in the cage traps
of the Japanese mitten crab Eriocheir japowica in two rivers (the Nishida River, Yamaguchi Prefecture,
and the Yukinoura River, Nagasaki Prefecturc}). The effects of the timing of both the setting and haul-
ing of the baited traps and the soaking time were studied with two frozen baits, krill Euphausia
superba and saury Cololabis saira, both readily available commercial baits in Japan. Furthermore, newly
captured crabs were individually marked and returned to the traps to observe their movements in and
out of the traps and whether the presence and f{reshness of the bait affected the retention of the crabs.
Observations were made every three hours during a 48 hr period using five different bait conditions:
no bait, krill, krill renewed every three hours, saury and saury renewed every three hours. The results
of these experiments are as follows: crabs rarely entered the traps without bait; the attractiveness of
both krill and saury rapidly decreased; saury was more effective than krill as bait and crabs fre-
quently went in and out the traps during the night
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Fig. 1. The black-colored crab trap (mesh size 1.5X1.5
cm) used in the study. This style of trap is com-
mercially sold and is often used by commercial E.
japonica fishermen. The entrance (dotted line),
between the two flappers forming a funnel, is
usually 0.5-1.0 cm, extending to a maximum of
10 em when expanded by fingers. The bait bas-
ket (mesh size 7.5X7.5 mm) of stainless steel is
hung from the top of the trap. In all experi
ments, three traps with different kinds of baits,
krill (70 g, wet weight), saury (70 g, wet weight),
and no bait, were set at the same site as an unit.
These three traps were set in parallel to the cur-
rent at about 60 em intervals to each other.
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Table 1. Catches by traps in the Nishida River. Crabs were captured by traps with krill, saury, or no bait. Traps were
set under three-time conditions (sunrise to sunset; sunset to the following sunset; sunset to the sunrise of the
second day). Captured crabs were released after inspection.

1 twap with krill

1 trap with saury 1 trap with no bait

Duration Date of stat  Station WT (°C) CW, mm CW, mm CW, mm
No. crabs Mean (range) No, crabs Mean (range} No. erabs Mean (range)
Sunrise to sunset Aug. 24,1997 A 19.9 2 43.9 (350 - 52.8) 4 54.8 (5044 - 60.4) 0 -
(12 hours) 24 C 21.0 i 64.3 (64.3) @ - ¢}
28 B 212 0 - 1 34.0 (34.0) 0
8 C 20.1 0 H 52.4 (32.4) o
Sep. o A 20.1 4 0 - 0
4 < 229 0 [¢] - 0
i1 B 20.2 0 - 5 46,4 (30.3 - 57.7) ¢
3] C 19.6 2 474 (43.0- 51.8) 13 523 (40.9-73.3) o
21 B 16.9 0 - 0 - ]
21 C 16.0 3 537 (43.2- 614 3 46.3 (44,6 - 48.6} ]
Total 8 51O (35.0-643) 9 50.2 (303.733) 6
Mean 08 29 0.0
Sunset to the following sunrise Aug 23,1997 A 21.0 3 549 (488-61.5) 5 53.3 (46.6 - 59.8) 0
{12 hours) 23 C 233 0 - 4 59.4 (31.5- 63.0) ]
27 B 210 O - 3 49.6 (40.8 - 63.5) 0 -
27 C 23.6 1 69.2 (69.2) 0 B 1 37.6 (37.6)
Sep. 3 A 209 0 - 2 513 (5347 -60.2) ¢ -
3 C 214 5 49.6 (422 - 61.7) 3 30.1 (46.7 - 52.1% 0
10 B 213 1 58.8 (38.8) 1 61.0 (61.0) 0
10 C 219 9 583 (51.9-70.2) 10 54.0 (41.3 - 64.6) [¢]
0 B 18.0 0 - 2 63.2 (682 - 58.0) [¢]
20 < 18.4 7 54.1 (48.5. 61.4) 9 46.8 (42.6- 53.5) [¢] -
Total 26 55.6 (42.2-70.2) 41 529 (408-68.2) i 37.6 (37.6)
Mean 26 40 01
Sunset to the sunrise of the second day  Aug. 21,1997 A 213 1 55.1(55.D) 5 49.8 (42,6 - 55.3) 0
(36 hours) 21 < 238 0 - 4 57.1 (50.7 - 61.5) [4]
25 B 228 ] - 2 579 (32.0-63.T) 0
25 C 23.0 1 524 (52.4) 2 614 (48.1 - 74.6y 4]
30 A 213 0 - 3 542 (51.8-58.9) [¢]
3o C 252 G - i 48.9 (48.9) [¢]
Sep. 8 B3 210 1 774 (774 0 - - 0
8 C 207 14 557 {49.6 - 73.0y i 66.2 {66.2) Q
18 B 19.0 3 479457 - 519y 2 567 (43.1-70.3) o
18 & 18.8 0 - 2 67.2 (599 - 744 i}
23 A 175 0 - 3 547(502-574) 4]
23 C 183 7 519 (484 - 363 2 563 {513 - 61.3) 0
Total 27 345 (457714 27 56.2 (42.6 - 74.6) 0
Mean 23 23 0.0
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Table 2. Crabs in cages every three hours during 48 hours in the Yukinoura River (Experiment II). Newly captured
crabs were individually marked and return to the cage after inspection. Bait conditions were tested with bait

renewed every 3 hours and non-renewed bait.

Resewed (every 3 howrsy

Non-renewed

2raps with ket 2 traps with saury

2 traps with kiill 2 traps with saury < raps with ao bait

Dawe Time WT No. crabs CW, am No, crabs CW, No. erbs CW, sn No. crabs CW, mm No. ceabs CW, mm
Y Total (per trap) Mean (range) Total {per Vrapy Mean {range) Total (perirap) Mean ¢rangey Total (per trap) Mcan(mngc) Total {per trap)  Mean {range)
Sep. 291997 1800 188 . - - - - - - - - .
06§71 RReRo) 41.9 26,5 - 354 11 (3.5 +43.3 (35.7 - 69.0) 9 (4.3) 41,5 (30.2 - 52.8) 12 (6.0y 40.3 (30.3- 48.13 1 {03y 30.5 (39.5)
0 U0 167 7 3.5y © 514y 210y 22 31LE-60.0) 4 (2.0) 395302 52.8) ERERS 2.1 (30.5- 63.9) 103 39.5 39.5)
300 160 7 (3.5) 420 (31.5-47.9) 23123 MY R 60.0) 1.5y 20 380 (30.5-45.8) 110.3) 393 (39.5)
600 137 1.5 3450345 37 (185 420 (2.6 60.0) 200 2¢L0) 39.6 (33.6- 45.5) 1 {03y 39.5 (39.5)
900 1644 1.@.5) 36.1 (3613 35195 417 3LE-69.0) 1 ¢0.5) 52, ) 6 (3.0 302 34.7-4670 P 39.5 (39.5)
{2:00 180 6 (3.0) 316 QRLE-37T) 42 210y A1.2 (30.6 - 69.) F(0.3) 52.8 (52.8) 3.5 39.3 (38.5-45.5) 0 {0.0) -
1500 10.0 5(2.5) 313472737 42 (2LOy A4 27200900 0.5 318 (32.8) 3.5 393 (35.3-45.5) G 0.0
18:00 197 15(2.5) 314Q229- 51 47 (23.5) A1.2 Q0.5 - 69.0) b sy L8 (52.8) 2 1.0y 40.5 (35,5 45.5) 0 0.0) -
2100 180 11 (3.5) 36.0 (229 - 44.9) 43 (21.5) 428 (30,5 - 69.0) 1(0.53 528 (52.8) 4 (2.0} 41.1 (355 - 45.3y 1.2 383 {3933
Oa 000 173 4(2.0) 36.4 (29.6 - 46.8) 1% (9.5) 421 (31.8-61.8) 165 328 (52.8) 4 (2.0) 419 (0.6 - 43.5) 0.0y -
300 163 12 6.0 36.7 (23.5- 30.6) 13 (6.5) 438318618 1 @3 528 (52.8) 2010 37.8 (30,1 - 45.5) LR{iA0)
600 160 8 L) A5 (29.6 - 51.6) 13 (6.5) 417 (3.8 61.8) 1 @5y 52.8 {32.8) 2L 378 (30.1-45.5) 0.0y
G500 164 Y 1.5} 413 (30.2- 51.6) 14 {10 45 L8608 1 {353 528 {52.8) 1 (0.5 45.5 (45.5) 0.0y
2:00 180 50 422 (30.2 - 31.6) 13 ¢6.5) 432 (318 - 6LE) 105y 328 (32.8) 1035 45.5 (45.5) 0 (0.03
(500 200 8 (1) 433 (30.7- 31.6) 15 (1.5 424 (273 6183 1 (0.5 52.8 (52.8) 2 0.0 42.0 (38.5 . 45.5) 0.0
800 200 16 (8.5 402 (242 5165 24 (12 398 (256 47.9; 1 {033 52.8 (52.8) 103y 45.5 (45.5) O (B.0y -
Toal 123 (3.8 363 (17.7 - 55 419 {131 35.9 (23.6 - 69.0) 28 {(0.93 40,9 (30.2 - 52.8) 34 (1.7 40.7 (30.1 - 63.9) 6 (0.1y 0.4 (30.3.39.5)
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Table 3. Crabs observed in traps every three hours during 48 hours in the Nishida River. The experimental method was
the same as in the Yukinoura River (see Table 2).

Renewed {every 3 hours)

Non-renewed

T veap with keill

i teap with sawry

1 trap with Keill

1 trap with saury

2 traps with no bait

Date Time  WT No. crabs CW, mmy No. crabs CW, mmy No. crabs CW, mm No, crabs CW, mm No. erabs
(°Cy Totod (per trap) Mean {range) Total (per tap) Mean {range) ‘Total {per trap) Mean {ranpe) Total {per trap) Mean {range) Totad (portsap)  Mean (range)
et 22 1997 1800 200 - - - - - - . - N -
2100 180 [SEY] 380 (38.0) ERERO) A48 (2.2 - 46.6) 2203 40.6 (38.2-43.0) 360 426 (36.1 - 492.6) [IX(EX0)
3 oo §73 20 440 (38.0- 50.0) 4 Chty S 1 (2.2 - 46,63 2 2.0y 40.6 (38.2-43.0) ERERG) 426 (36.1 ~ 42,6) 0 ©.0)
300 170 3060 47.2 (43 4 - 50.0) ERCRG] AE (2.2 - 46.63 [NERO) 430 (43.0) ERCRG] 9.4 (39.0 - 49.4) 0.0
60 171 2Q0) 49.1 (48,1 - 50.0) ERZXO) 41 {4224 46.6) (Lo 43.0 (3.0 LX) 49,4 (1.6 - 49.4) [NCeX))
2:00 170 2Q0) 49,1 (48.1 - 50.0) ERCXs] 4.1 (42,2 - 46.6) (W96} 430 (13.0) 300 494 (42.6 - 49.4) LLECERG)]
1200 195 220y 49.1 (48,1 - 50.0) ERCEO] (422 -46.6) 0 0.0 . 3360 49.4 {(42.6 - 49.4) 0 (0.0)
1500 215 2 2.0y 49,1 (48,1 - 50.0) EREXV] AT 2.2 - 46.6) 0 (0.0 360 49.4 (42,6 - 49.4) 6 0.0)
1800 200 2{3.0y 491 (8.1 - 50.0y 413.0) 441 (4224 46.6) 0 @O0 300 494 (42.6 - 49.4) 0 00)
2106 182 20, 9.1 (48.1 - 30.0) 20 436 $42.2-349) [LX(iX0)) - 4 {4.0) 358 (426 35.8) 0.0
24 oo 178 1.0 30.0 (50.0) O (©.0) . 100 36.6 (36.6) 4 (4.0} 558 (42.6- 55.8) 0 (0.0)
300 170 200 463 (429 - 50.00 60 - IREED] 36.6 (36.6) 6 {6.0) 38.8 (394 535.8) 0.0
600 168 2Em 40.3 {429 - 30.0y ! (1.0} 30.8 (50.83 0 (0h) - & (6.0) 558 (39.4. 53.8) 0 @)
9.0 170 IRR] 300 (50.0) {10y 30.8 (50.8) [LXCi30) 6 (6.0} 55.8(39.4- 55.8) 0 0.0
1200 190 i (1.0y 0.0 (50.0) 1 (1LY 50.8 (50.8) 0.0 6 (6.0) 558 (394358 0.0
1500 213 1 (1.0} 300 (50.0) 1{1L.0) 50.8 (50.8) 8 0.0y 6 (6.0 55.8 (39.4- 53.8) 0 0.0y
18:00 196 2020 A6.4 (12.8 - 50,03 1.0 30.8 (50.8) 8 (0.0) . TO0 358 (37.0- 358 [CRGRD]
Tatal 28 (1L8)  43.3 (38.0- 50.0) 3P0 4544 (2.2 S0.8) 9(0.6) 393 (36.6-43.0) 70 (4A4) 435 (36.1- 35.8) 4 (.0)
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Fig. 2. Temporal changes in the rates of entry and es-
cape every three hours for baited traps in the
Yukinoura River (12 traps) and the Nishida River
(6 traps). The entry and escape rates were cal-
culated by the equations of "= (number of new-
comers)/ 2 (number of crabs in traps)” and "3
(erabs escaped after the previous observation)/
S (number of crabs in traps at the previous ob-
servation)”, respectively.
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Fig. 3. Temporal changes of the entry rate and the escape rate every three hours in traps under the four different bait

conditions in the Yukinoura River.
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