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Structure and Artificial Baits for Cage Traps to Capture Freshwater
Palaemonid Shrimps

Kazuyoshi Nakata® *, Nobuhiro Wapa?, Akira Araxi® and Tatsuo Hamano?

Abstract: Structure and artificial baits for shrimp cage traps were studied to develop an effective
method to capture freshwater palaemonid shrimps. We examined the effect of (i) artificial weed
as shelter within the trap, (ii) the entrance diameter of the trap, and (iii) artificial baits that were
developed as useful baits for a crab cage trap in a previous study on the capture efficiency of the
shrimp trap. The artificial weed within the shrimp trap had no effect to increase the number of
the palaemonid shrimps captured per trap, but the difference of the entrance diameter of the
shrimp trap affected the total catch. The capture efficiency of palaemonid shrimps was higher in
the shrimp traps with the entrance diameter of 40 mm and 50 mm compared with 31 mm and the
crab cage trap. An appropriate diameter of the shrimp trap was considered to be 40 mm in terms of
preventing the capture of Japanese mitten crab (Eriocheir japonica), which may cause decreases
of the catches of the palaemonid shrimps as the crab often damages the shrimp trap. Both artificial
bait 1 (formula feed used for eel culture; 100 g) and bait 2 (bait 1 (80 g) + both diet coated with
squid entrail extract (20 g) and krill extract (20 g)) were considered to be useful for the trap of the
palaemonid shrimps and to be as effective as frozen saury (Cololabis saira). To efficiently capture
palaemonid shrimps we should use the shrimp trap with an entrance diameter of 40 mm using
bait 1 that is cheaper than bait 2. The results of field experiments at eight rivers, three lakes and
one marsh demonstrated that the shrimp trap with the entrance size of 40 mm and bait 1 can be
effective to capture not only the palaemonid shrimps but other freshwater shrimps and crayfish.

Key words: Macrobrachium; Shrimp; Cage trap; Artificial bait
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G192 R S 2R 5T b (85K 5 1998; FIH
5 2000) I, TV AT O EHET =2 RET S
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ZD—FT, THFHITEHEIIOVWTIX, 7FHLYE
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L L s, BEHELSIE, 7V VEORKZY
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ZOFEEIE, TEDLbIXNITEIRC, AR OZER- 5
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ERIM BN TS (Yamane 1998), & 5 SR
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1979b) 2O Z &S, TEEIZI AT F A
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0, KA ZXPKRECEZ AT ZOREXFHZ LT
TEhH LTINS,

BICL BTN CHORERNRICKECEET S
ERDONDLZOMOERE LTIE, ZBIZTHW LR
HIFoNd, RS (1998) 1%, 7 =F%H\CEHIH
TEZ AN ZOREFERZ TV, EICHW RO
HOBEN L o TREMBAEIEPELLZ L2 5
M L7ce ZNICE B L, BEY < Cololabis saira
EEHF V¥ 3 7 4 ¥ 7 3 Euphausia superba T,
OB E L TENRTW 2, T v~
EEE M T—HEPZHAFTE, Lrd, 7V -4
NHEEIZERZY, < TIEC saira 1 FED A DNl
LTWb, 207720FELIE, W THBRELETH

Bait basket

24 cm

Fig. 1. The red-colored cage trap used for shrimps (2 X
2 mm in mesh size) in the study. This trap is commercially
sold in Japan. The diameter of circular entrances of the trap
at either side is 50 mm. The bait basket (7.5 X 7.5 mm in
mesh size) of stainless steel is hung from the top of the trap.
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2, 7T AT EEHOREIIH L EORE &
BEREL, TOEE PV THEBIZHI CREFER
R, TOEBTIE, 7V IEHOARALS
9, WINCAEBRT Ao T CHEHRHF Y =IO
THRGE Lz, V)AL, 7V EHOBE
EEE, HHIZEARAD TR EIZENTWS Z &
%< (Gherardi 2002), % EMTHRL CRET S
LIFEEL v, 2070, B T ZHORETIIEIH
WHENE I EAL W (B2 1F Campbell and Whisson
2002)c B, AMFETHRENSRE L2V ) 7T =8
&, dviEaE & A Hh O A ER o R 8RR I 1
FREES 5 HARFE AR D =K > 1) F = Cambaroides
japonicus &, LR SBA SN RED 7 F 5
1) 7" = Pacifastacus lentusculus 3 £ N7 A1) 1) 74
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TECTIEKET 2 S EBMEICIRE SN DT LR L T
By, ToReRlir Blve LA ED SN
TWw5 (B z1F Nakata et al. 2001, 2004a; Nakata and
Goshima 2004), F72, v FFHF I HT LT A1) HH

N H =, SO TERE LTRHAI N TV 525,
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720 JITEIEL70~80 m& V), R (1944) & Mizuno
and Kawanabe (1981) 2 X 0 3% S L7z I RERY
TIX49 % & Bb-Be Vﬁmf W IO 2 R
LTWwh, KEIF1~2mT, JIERZETHY, Kb
DEADVELZ)G>TWh, ZOMAIE, Ky
DRI EROE FIcHh 725, B, FEEFOKRIE
19.8~229C CTH » 725

RER2 . IEZBOAN) ONDERIFENDRICRITTHE

VEOAN L, THHROEY /S 7TEEL 2
YT AT YEORTIY AT, ahd VP30 /3 A
TEFoTANODEZEZ31 mm 2 L7, VPO D
I TR0 TA) ODOBEFEZ40 mm |2 L72E, #@HE
DOEAESOmm DED3I I A TEHE L. ZOFERY
Fhts L 7w ORI T o - Pl CHRES L
TRy A XD IF 37+ HITY M. formosense (5

Fig. 2. A string of green-colored artificial weed, which is
made of vinylon and polypropylene, was used within the
shrimp trap as a shelter for shrimps.
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H UHATCALENT 720 BEBEOMZ30 cm BREDH 1T,
%@Fﬂ%muﬁ%mﬁﬂi EDbYE 3L PATICHRE Lf\_o }:“
DOEZFFDIRET L2000 TE, BLEERI
(J%Ebto{iﬁb’ftﬁ@f‘i& 150411503 & L7, i t,

‘%t@l EEMOEEZWRT L2012, ThH0

CE2MIFICH %% 1%, BE25EL W UEATIC
&#’i‘H)‘f:o ZEOMPEHIITEHY <100 g & T E
HERBROFETHH L7z BIIHEPSEAOH
FTO1IOARE L7

FEERIE20004F 6 ~ 7 2 HIFE R & [F Kk O R A&
(RENEFHKET) TEMLZ. &b, EEBHoK
1324.2~26.6CTdh > 720

FE3: IESICHAVS ATEEHOIRENR
FEERIZIE, AIERE TOFKENS, EZ AT =R
5%%%’5 BREMAEED Z v GElIZERSR), =
FEOANIZERAO mm D) ¥ 7Y )78
viize NTEPEHIFIE S (2000) 2% CCIER L,
7S FERARAER100g (R, 2> bo—))
FHWAELGHY <100 g # HW A EOMAED
e, HE12zHVWLGE (v buo—)) LYy FF
BT A A F RS0 g 12 A H Wlid ) = 7 )V I A i
20g & A FT I TF A2 g wREHE (BPKE2) %
HAWLEDOMAEGLET, ThEFN2E1/MEL, [
CHESAICHE 2 S B HOHE E To 180 A tt#

Fig. 3. Solid areas show the cross-section of the palae-
monid shrimp Macrobrachium formosense with carapace
length of 33.4 mm, which was the largest body size col-
lected by preliminary samplings. Circles are entrances
of the shrimp traps with diameter of 25 mm, 31 mm,
40 mm and 50 mm. This figure shows that the largest
M. formosense is not able to pass through the entrance
<25 mm.
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FRITFFATETHY, FHETERIZ7.3~286 mm (4

Table 1. Catches by shrimp cage traps with and without artificial weed (see Fig. 2)

With an artificial weed Without an artificial weed
Species N Mean (range) in mm N Mean (range) in mm
Palaemonid shrimp Macrobrachium formosense 40 CL 203 (73-254) 48 CL 192 (74— 28.6)
TL 782 (33.7-93.7) TL 76.9 (35.7—-106.1)
Palaemon paucidens 8 CL 9.3(6.1-12.9) 17 CL 91(74- 13.6)
TL 423 (31.6—53.0) TL 40.1 (32.7— 58.6)
Atyid shrimp Caridina leucosticta 39 CL 51(28- 74) 16 CL 48(3.0- 6.7
TL 27.1 (19.7-33.9) TL 26.6 (19.7— 34.8)
Neocaridina denticulata 14 CL 6.3 (46— 7.3) 9 CL 65(56— 74
TL 325 (27.6—37.3) TL 33.6 (31.0— 36.8)
Grapsid crab Eriocheir japonica 13 CW  43.0 (30.2—53.6) 12 CW 414 30.2— 55.9)
Fish Acheilognathus limbata 53 - 143 -
Zacco platypus 0 - 4 -
Odontobutis obscura 0 - 1 -
Pseudorasbora parva 0 - 1 -
Snail Semisulcospira libertina 12 - 2 -

Experiments were carried out in the Koya River from 23 May to 5 June 2000. The traps were set over night, from sunset to sunrise.
The number of traps with and without the artificial weed was each 50. Water temperature when the traps were pulled up was between
19.8 and 22.9C. Captured animals were released after inspection. CL, TL and CW represent carapace length, total length and carapace

width, respectively.
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$£33.7~106.1 mm) T, F151319.7 mm (77.5 mm) Td -
720 MARAEUIBBMEATH D, ZoOWIHRIE, ATLEMAE
= ANTZETLOMIE, AN TV WET 48K TH -
7z (Table 1),

INSHIOWTHRERGOFEWTREL KLz L
ZhH, NLEASRET ANZE L ANTWRWETI,

73 % 2o 72 (Mann-Whitney O Uk, U =
11905, P> 0.05). %72, $REMEHIZOVTY,
NTEREZ ANTZEE AN TV WEOHIIEEXE
XFEBD 5% A > 72 (Mann-Whitney & U%E, U =
1159, P> 0.05),

K2 IEZEOAY ODERIVEEMNRICRITTRE

BESNLTF T EHIEIITRTIFITTH
IETHY, FEHIWFEIE82~31.1 mm (£5K37.8~
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WAL 262METH H, TONHRIZ, AV HDE
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DFETIL 1208148 TH -7 (Table 2), F 7z, FHEFIZ
HENF 72— A>TV F I 7 F A DT
F1323.0~29.0mm (£584.2~104.6 mm) T, F¥
(3259 mm (92.8 mm) TH 1), #MEEEII14EARTD -
720

INTNOEOREME L 2 I L 728 2 A, BiE
31 mm TiZ, 40 mm, 50 mm (2 Ht~XT4 7% < (Jonckheere
MisE, J=1375, P<0.05), HE{£40 mm& 50 mmT it

BREDRHR LN > 72 (Mann-Whitney & URSE,
U=10345 P>0.05), ¥/, H_ETHREIN/3
7 F T EOMEEEIE, EE mmiZbRTHE

(2472 H - 72 (Jonckheere #i5E, J =935, P < 0.001),
BETRESINIFIT T COHEWFEL L
BL72EZ A, B3l mm T, 40 mm, 50 mm 2 H
~RT/hE L (Jonckheerefisg, J=2762, P<0.05),
40 mm & 50 mm TIEA B ED % 5 - 72 (Mann-Whitney
O UMGE, U=5602, P> 005, ¥/, 7 =%T
FREINLZIFIFTFATIEOHEWFEER, §T
DIVCETRESINTBEERIDBARICKRE o 72
(Jonckheere #&7€, J= 14930, P < 0.001),

SR & & ERMNOREMEELED Y 1 TR
Figs. 4 £ 51278 L7205 40 mm & 50 mm TIEHUK A &
WS TV A, 31 mm Tl REEEOERE DA
ml, Fi, HZFETIENE, hEUEARDE CRES
Nahroilz,

REBRTIRESINZEZ XF = OHIFEIX20.2~
514 mm T, ¥3#932.4 mm TH o 720 EAE L2510
KThHbY, ZoOWRIX, ADIOOEE3L mm T 01,
40 mm T 4 i, 50 mm TL0fffE, #» =EFETIHEAT
HY, 31mmB L V40 mm DETIIV LR o7,

FBR3: IFSICAVS ATBEROREDR
RESNLTF I CHEIIANTIFITFH
IVYTHY, M EIZ62~34.6 mm (£E27.6~
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1T 210ffk (Table 3), fHEL1 LK 2 TlX, e
NI, 99Kk CTdH 72 (Table4),
INSOREMEKZILEKL -2, GEY U~

Table 2. Catches by the shrimp traps with the entrance diameter of 31 mm, 40 mm and 50 mm

31 mm 40 mm 50 mm
Species N Mean (range) inmm N Mean (range) inmm N Mean (range) in mm
Palaemonid shrimp Macrobrachium formosense 47 CL 183 ( 8.5-28.6) 95 CL 204 ( 87— 31.1) 120 CL 20.6 ( 8.2— 30.6)
TL 71.3 (41.8—97.9) TL 77.7 (42.0—-110.9) TL 78.4 (37.8—109.7)
Palaemon paucidens 8 CL 93(6.1-12.9 7 CL 91(74- 136) 10 CL 9.0( 7.3— 13.8)
TL 42.3 (31.6 —53.0) TL 40.1 (32.7— 58.6) TL 41.1 (31.6— 54.6)
Atyid shrimp Caridina leucosticta 39 CL 51(28- 74 16 CL 48(30- 67 18 CL 49(31- 6.9
TL 27.1 (19.7-33.9) TL 26.6 (19.7— 34.8) TL 26.8 (19.5— 34.4)
Neocaridina denticulata 14 CL 6.3 ( 4.6— 7.3) 9 CL 65(56— 74 6 CL 63(54— 7.5)
TL 32.5 (27.6—37.3) TL 33.6 (31.0— 36.8) TL 32.8 (30.2— 35.8)
Grapsid crab Eriocheir japonica 4 CW 339 (22.1- 4250 10 CW 37.7 (20.2— 51.4)
Fish Acheilognathus limbata 53 143 - 121 -
Zacco platypus 0 4 - 2 -
Odontobutis obscura 0 1 - 1 -
Pseudorasbora parva 0 1 - 0 -
Snail Semisulcospira libertina 12 2 - 2 -

Experiments were carried out in the Koya River from 20 June to 8 July 2000. The number of traps with the entrance diameter of 31 mm,
40 mm and 50 mm was each 50. The traps were set over night, from sunset to sunrise. Water temperature when the traps were pulled up
was between 24.2 and 26.6C. Captured animals were released after inspection. CL, TL and CW represent carapace length, total length and

carapace width, respectively.
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Fig. 4. Carapace length histograms of Macrobrachium
formosense captured by the shrimp traps with the entrance
diameter of 31 mm, 40 mm and 50 mm and by the crab
traps. Details of the crab trap used in this study are shown
in Fig. 1 of Suzuki et al. (1998).
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Fig. 5. Total length histograms of Macrobrachium
Jformosense captured by the shrimp traps with the entrance
diameter of 31 mm, 40 mm and 50 mm and by the crab
traps.
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Table 3. Catches by shrimp cage traps with frozen saury (100 g) and bait 1 (a formula feed for eel culture *; 100 g)

With frozen saury

With bait 1

Species N Mean (range) in mm N Mean (range) in mm
Palaemonid shrimp Macrobrachium formosense 158  CL 22.7( 74— 342) 210 CL 221(9.6— 32.3)
TL 84.7 (30.2—-118.1) TL 81.0 (46.0—114.9)
Atyid shrimp Caridina leucosticta 69 CL 34(12- 175) 56 CL 32(16- 6.6
TL 19.5 (10.4— 38.1) TL 18.7 ( 93— 29.0)
Grapsid crab Evriocheir japonica 16 CW 35.7(263— 49.1) 16 CW 393 (@274- 60.3)
Fish Acheilognathus limbata 89 - 157 -
Zacco platypus 38 - 195 -
Zacco temmincki 1 - 6 -
Odontobutis obscura 1 - 1 -
Tridentiger obscurus 1 - 0 -
Carassius auratus langsdorfi 0 - 13 -
Cyprinus carpio 0 - 1 -
Pseudorasbora parva 0 - 1 -
Snail Semisulcospira libertina 3 - 3 -

Experiments were carried out in the Koya River on 8-19 August 2000. Fifty traps with frozen saury and 50 traps with bait 1 were
simultaneously set. The traps were set over night, from sunset to sunrise. Water temperature when the traps were pulled up was
between 29.0 and 29.7C. Captured animals were released after inspection. CL, TL and CW represent carapace length, total length and

carapace width, respectively.

*Eel culture formula feed, HI-STEP KNEADED TYPE, made by Hayashikane Sangyo Co., Ltd., Shimonoseki, Japan.

Table 4. Catches by shrimp traps with bait 1 (a formula feed for eel culture™}; 100 g) and bait 2 (formula feed for eel
culture; 80 g + krill extract™ 290 g + diet coated with squid entrail extract™® 3. 20 g)

With bait 1 With bait 2
Species N Mean (range) in mm N Mean (range) in mm
Palaemonid shrimp Macrobrachium formosense 77 CL 21.8(89- 34.1) 99 CL 195 ( 6.2— 34.6)
TL 81.4 (41.3—-119.8) TL 74.7 27.6—-118.5)
Atyid shrimp Caridina leucosticta 24 CL 51(13- 81 57 CL 48(07- 6.8
TL 271 (94— 38.9) TL 26.6 ( 85— 34.8)
Neocaridina denticulata 1 CL 7.0 (7.0 2 CL 71(70- 172
TL 35.3 (35.3) TL 36.0 (35.1— 36.8)
Grapsid crab Evriocheir japonica 17 CW 43.0 (31.9— 56.2) 9 CW 414 (29.6- 41.4)
Fish Zacco platypus 126 - 154 -
Acheilognathus limbata 58 - 60 -
Tridentiger obscurus 2 - 2 -
Carassius auratus langsdorfi 0 - 3 -
Pseudogobio esocinus 0 - 1 -
Rhinogobius brunneus 0 - 1 -

Experiments were carried out in the Koya River on 21-28 August 2000. One hundred shrimp traps (50 traps with bait 1 and 50 traps
with bait 2) were simultaneously set in the river. The traps were set over night, from sunset to sunrise. Water temperature when
the traps were pulled up was between 27.8 and 29.5C. Captured animals were released after inspection. CL, TL and CW represent

carapace length, total length and carapace width, respectively.

*1 el culture formula feed, HI-STEP KNEADED TYPE, made by Hayashikane Sangyo Co., Ltd., Shimonoseki, Japan.
*2 Krill extract, KRILL EXTRACT (HK-2), made by Hayashikane Sangyo Co., Ltd.
*3 Diet coated with squid entrail extract, POWDER OF SQUID LIVER, made by Hachinohe Suisan Shiryou Sangyo Co., Ltd.,

Hachinohe, Japan.

#C27.3~457mm (F3437.6mm), 7 =¥ TI13304~
55.2mm (F¥945.6 mm) T, AT HIEIIZHEAED
&) (Mann-Whitney @ U#Hz5E, U= 158.5, P < 0.001),
ZHEOFPFEHTH 8 mm KE VT A X TH- 72,
FoT, H=BRIIUEIIER, £/ V=0 KAETH
KL HIRE SN L EANZH - 726
FofovETIE, IV L X< IV Caridina

leucosticta & I - I X~ I Y Neocaridina denticulata 7%
RSN, WL TVEDATHRE SN (Table 5)o

PO HZFHIZOWTE, MATRES N z=F >
P A=, TEET20MME, H =FET108fHETH
D, TEEIDO I ZETHBEILZBRES N (&
FH5E, P < 0.001) (Table 5)0 374 S L7z =k o 4
)= OUEN X, T Y#T257~32.6 mm (¥
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Table 5. Comparison of catches between by the shrimp traps and by the crab traps in field experiments at eight rivers, three

lakes and one marsh from May 2001 to July 2002

No. individuals captured

L . Astacid
Cambarid crayfish crayfish
Palaemonid shrimp Atyid shrimp Grapsid Natiye Alie'n Alie'n
crab species species species
. Trap Macrobrachium M. M. Palaemon Caridina Neocaridina Eriocheir Cambaroides Pra barus Pacifast .
Site L . . PR . . ; N . A - ? Fish Turtle Tadpole
type ipp Jor 7 ? leucosticta denticulata  japonica  japonicus clarkii leniusculus
Awano River Shrimp 0 5 0 0 0 0 0 0 0 0 0 0 0
Crab 0 0 0 0 0 0 2 0 0 0 0 0 0
Bansyo River Shrimp 0 0 0 4 1 0 0 0 0 0 2 0 0
Crab 0 0 0 0 0 0 0 0 0 0 0 1 0
Hiwasa River Shrimp 0 2 4 0 0 0 3 0 0 0 2 0 0
Crab 0 0 0 0 0 0 9 0 0 0 2 0 0
Kawatana River ~ Shrimp 7*2 0 0 3 0 0 11 0 0 0 0 0 0
Crab 0 0 0 0 0 0 23 0 0 0 0 2 0
Murasaki River

Upper course  Shrimp 0 0 0 0 0 1 0 0 12 0 0 0 0
Crab 0 0 0 0 0 0 0 0 1 0 0 0 0
Middle course ~ Shrimp 0 0 0 0 0 0 0 0 2 0 16 0 1
Crab 0 0 0 0 0 0 1 0 2 0 4 0 0
Lower course  Shrimp 1*2 0 0 0 0 0 1 0 0 0 0 0 0
Crab 0 0 0 0 0 0 0 0 0 0 0 0 0
Nishida River Shrimp 18*2 3 0 0 0 0 1 0 0 0 0 0 0
Crab 0 0 0 0 0 0 1 0 0 0 1 0 0
Yoshino River Shrimp 4*2 2 0 0 0 0 1 0 0 0 3 0 0
Crab 0 0 0 0 0 0 4 0 0 0 0 0 0
Yukinoura River ~ Shrimp 0 2 0 0 0 0 9 0 0 0 4 0 0
Crab 0 0 0 0 0 0 3 0 0 0 0 0 0
Lake Ono Shrimp 17*3 0 0 0 0 0 0 0 0 0 1 0 0
Crab 0 0 0 0 0 0 0 0 0 0 0 5 0
Lake Shikaribetsu Shrimp 0 0 0 0 0 0 0 0 0 58 20 0 0
Crab 0 0 0 0 0 0 0 0 0 16 0 0 0
Lake A*! Shrimp 0 0 0 0 0 0 0 20 0 0 0 0 0
Crab 0 0 0 0 0 0 0 108 0 0 0 0 0
Marsh A*! Shrimp 0 0 0 0 0 0 0 1 0 0 325 0 0
Crab 0 0 0 0 0 0 0 0 0 0 0 0 0

The purpose of the experiments was to test the capture efficiency of the shrimp trap for freshwater shrimps and crayfish. The structure and the artificial bait
for the shrimp trap was based on the results of the present study (see tables 1-4); that is, the entrance diameter of the shrimp trap was 40 mm and the artificial
bait used was bait 1. The crab trap is commercially sold in Japan. Frozen saury was used as a bait in the crab trap. Four traps (two shrimp traps and two crab
traps) were simultaneously set at each study site. The traps were set over night, from sunset to sunrise. Captured animals were released after inspection.

*1 Details of the lake and the marsh are omitted here because of conservation measures for the endangered Japanese crayfish, Cambaroides japonicus.

*2 Estuary group.
*3 Freshwater lake group.
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