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Development of a large-sized dredge ‘Beni-Zuwai Type 1’ for deep sea
bottom sampling

Taro HIROSE ™', Tkuko YOSHO *', Shigeru SHIRAI "', Takashi MINAMI * ", and Kodo NIU **

Abstract A large-sized dredge Beni-Zuwai Type 1 (BZ-1)" was designed for sampling
mainly in sea bottom deeper than 1000m. The width and height of the BZ-1 were 8.2 and
Im, respectively. Its weight was 1150kg (890kg in water). Sea trial was conducted at a
depth of 500-2000m. The BZ-1 was towed at the speed of 2 knots for 15minutes with a single
warp which was shorter than that required for an otter trawl. For example, for trawling at

2000m depth the warp length and the total operating time was 2720m and about 2 hours, re-

spectively. The catch ability of the BZ-1 was compared with that of an otter trawl. The BZ-1

collected large individuals of many species as well as the otter trawl, and small individuals

which were not caught by the otter trawl. Catch number and weight per swept area of the

BZ-1 weremore than those of the otter trawl. From these results, the BZ-1 was an effective

sampling gear in deep sea.

Key Word : deep sea, sampling gear, dredge, Beni-zuwai crab Chionoecetes japonicus

JEHEE: D R KT OPRERAIIE, F v ¥
— b E— 8% EORMRIRER B, ik Lok
ERRERAEDSHVONS, LA L, KEWERL BN
X538, Ay —ba—LTEIHY)REVWT =T
VPERD, HEMTREEICETIMIES 20 L
DOMAT, RETRERMMDSHIRINE L o7z E
HHEE 22 %

HAHEDNR= X T A Chionoecetes japonicus \I7KIE
1000~2000m % H .0 2K FES00~2700m 12504 L (&
IKE S, 1986), HAMmTIERDBEVATICAELT S
WS RIETH B0 RN O HARMECTIHAER 105~ >~
VLEDRBIT ENT VB8, 44 BRI L Tw
5729, BIRREBOEAPKE SN (F, 2004),

EIRIRRE O I A 72 4088 & Y] 22 IR B AR H T
Wb, NZAT AL [TREMFEDFFT RO K E v
SFICBTAEA] ICLD, FEMICX 2 HIRIOmMm %
ZLHEDWBEDAIDH N EINT VD, Tz, FEHEORE
Wk, NVERRME S = 3 ST, YR
2 S /NEAR R D A AR 2 RS 5 2 L I1ETE
T\e F72, NZATAIBEHEICERBLTWAD,
PFEDLLRF Y & — a— 7 ERERO Rk ET
RETLZEDHLL, ShETHMAERICET ST
BRI T I Rd o572,

ZFIT, HREBIZBIF B XTI AL O5AiiRAED 72
BHIZ, 2000m REORERBEIIBVWTH, +vFy—tu
—VEDDBET—TRETEELRWEITE, L

20064F 3 A 8 H%H (Received onmarch, 8, 2006)

UHAHEX K FENFZET T 951-8121 HriE R i AKE N 1-5939-22 (Japan Sea National Fisheries Research Institute, 1-5939-22 Suido, Niigata, Niigata,

951-8121, Japan)

2RI B AL T669-6563  JJE LRI EEF 4T AR X 22 H40-1 (Hyogo Prefectural Kasumi Senior High School, 40-1 Yada Kasumi, Kami,

Kinosaki, Hyogo, 669-6563, Japan)

FOPUERT : BER SRR TO81-8555  E Ik UL 11 15 BE X R B HT 35

Aoba, Sendai, miyagi, 981-8555, Japan)

1-1 (Graduate school of Tohoku University, 1-1 Tsutsumidori Amemiya,



70

b LTLEGRERZHMRTE 2HESR
HEZHEL, KEHMZHEL 2. 9RO ER
LT A MEKRT (RS, 2004), #7212 Beni-
Zuwai 1% (BZ-1) Z/ERL, ARMISHAISEAL
720 ARWFZETIX, KEHE500~2000m THAZE AT - 724G
BEBIVOBZIEMERHAVONTE -y ¥y — b —
W EDIEDOKRE,P S, BZ1OMERIZOW T L
72

Eat s Rasp-

Beni-Zuwai 15 (BZ-1) D4

FHAT VAL L 72 A S U S B AR S i [
MAL (499 & >, 180085 7J3)] T (Table 1), BZ-11
A DO K E & B L OEMmICAbETREEFS Lz,
BZ-1I3A5IES . 2m, & X 1m O #k B2 88 2 LY £
J72:bDTH 5 (Fig. 1), HiMdZ 0 55 & Feiion
AT RE T, MR X SIS T o Ea R & L7z
(Fig. 2.)o #HBEEIE, 21 #5751 #330kg (100kg
INEAGAR), Heifsr (HAWE) 5%490kg & L, #FF
FHRIE1,150kg OKHER8I0kg) & L7z Hedks
WHMTHALTONRTEY, HIWERGTORT ¥
Ik Lize 2, BOLEKMIC Ay L a—F—I
DA B ERT, RHEEICREE Ay L a—F —
(¥ AL CN-2220) Z LY £y, WAIREZ Rl L
Too A L-M81Z, HMWBLOMAMDEE (v Ry
F) AHRERY F L VBT, a2y R Y FOWNED
ArAa vy L (Fig 3). F#HoHAW (ffiE
REE) X DHF Y OGO A34mm, &Y OERFIE
2’mm &L, Iv FZ Y FOHAWIZ20mm & L7z,
7S5y Fa—FIZTaRE VL LI/ES ALY ET

Table 1. Specification of R.V. Tanshu-maru

JEEURHS - ZRAL T - FF

g WA FHEFE

Fig. 1. Dredge net Beni-Zuwai Type 1  set-
ting at stern of R.V. Tanshu-maru.The arrow
indicates net-recorder.

=Vl LAb DT, £X96m, EX57kg (Kkih
WEd4dkg) & L7z (Fig 2). LMEZET OO HER
EMICR 720, 7oy Fa—=7idBEnwd ok L,
WIS BT 2RO ARREIE 2 130 > 720 R HMTFE
SR fHF Sz, BFIOEBONE & & S I3 L
F—TdHb, 7272L, THEHTOHBF LMD 572
B, AR EITEIEZ D 5o (F0.7m) %5l
W726.8m TdH %o Hiflgd RFIIE14mm O 4 ¥ —
BT, WHEREC 1RO XL Y7 =7 TRMET S L9112
L, Mk O 72 128 14mm DT 4 X — % B
DA 7 (Fig 200 72, HATREAY v 7o x
— DRI & 7 EOMBOMEE I, Hikx M
WH AL ERBSTE RV, Ty Ry FEYT
Micz+—%-a—7 30mmFA4 12 r#) 2HHL
oo 74 —% -u—7Zay FT v & HHEALRIC
WD SV, BRI AR & MR AL EER ISR O
WA 2B L7 (74 —% - o— 7O

Total length

Breadth

Depth

Type of ship

Gross tonnage

Service speed

Main engine

Trawl winch

Maximum load of trawl winch
Diameter of main warp
Total length of main warp
Cargo hoist on the gantry

Maximum load of cargo hoist

56.19 m

9.50 m

6.12/3.80 m

Double decker (flush deck) / aft engine

499t

12.0 kn
1800 PS

2
8t

20 mm
3000 m

2
09t
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a) Frame

Air view of left side Front view

| T

' l———— 8200 ————p
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14 4100

_ Left side view
§ ]Scettm% part y : ?etting rings
. Front view of left side or net-recorder: . Tor net
¥ Y
Setting rings - * | :
for bridle 700 < 720 >

b) Ground rope

L HZ rope (¢ 18 mm)

f-+ chain

(69 mm)

. 1
chain (¢ 18 mm) rubber bobbin rubber plate

c) Bridle

<> coupling

handling wire < ring
— 14 mm wire

swivel

shackle

(o

main warp

Fig. 2. Design for Beni-Zuwai Type 1.

The shaded part in the frame is sledge of 9 mm thick. The black part (* in the figure)
on the sledge is a weight of 100 kg.
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13F
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P-200 P-200
g
© 35 © 35 ° S
B 3
P-200 o I3F - 13F ] %
35 ( 25mm)
13F
No. of mesh
97 153 346
346
material of line
thickness of a line
P-200 P-200 "
27 27 twist S
~
13F 13 mesh size
N
I
112 U
150 69 4 69
S
~
cover net cover net
cod end P-200 N cod end P-200 ~ S
< 90 = 90 X °
S S
N-18 SF N-18 S SF
20mm 20mm ( 43mm)
________ =~ S A
150 X 150 3

Fig. 3. Net plan of Beni-Zuwai Type 1.
Material of line P and N indicate polyethylene and nylon respectively.

WHi ) 74 —% - 0—FELLTHAKLYDHEOR
WO —T7ZFHA L7201, 2 0 R8I X 500
i3 570 TH 5,

BZ-1DR#EFH %
BZ1OBMIR O fu—vy 4 vF ((EMNHILTIE

GREAA =T 1K) TIro 7288, R I
D=4 rFeffALZ (Fig 4). $3EK
fl GECTAY—) 25X, LGRENERERD, L7
SA4 RNVELAHRMT S 4 PV ERE S8 RITKE
MzigkDd, TWETAXY—%LERAAL VT =T Hh5HIET
L, 794 e Sl s [/ UIREBIC L%
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Fig. 4. Bridle-setting procedure of Beni-Zuwai Type 1" before casting.
(1) tighten the handling wire and slacken main bridle of right side. (2) attach left

main bridle to right main bridle. (3) ti

ghten main bridle and slacken handling wire.

(4) attach handling wire to the main bridle (setting is complete).

3000 -
0 O
2500 g o0
B g °
= 2000 |- g0°
) =
5 &
L 1500 B
§ o I
= 1000 + DD O Oki Trough |
O O Koshiji Bank'
500
0
200 600 1000 1400 1800 2200
Depth (m)

Fig. 5. Relationship between sea bottom depth and warp length at each sampling point.
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AR AA =T oMY L ZRIG L7 7T— TR
FARERICIE U TEIL S, KEDL.4~1.815 L L7275,
KBEOBWERIT EREEZEL LA (Fig 5)0 7—
Ty FETOT— ) M LEEIZNLTm/s, i
HIH 4 v MT, kY MR A REDR) BRI E
THEL, HildOkKEL MR L 720 825K L60m
EECTHEOE L7z E &I, MR UWRED2 /v M E
T L ze KB ORMRFIZ150 L Uiz, Wik T
BoOT—TEE LIFHEIRL2m/s £ L, &KX LITH
DI FENZ0.5~1 7 v b & Lize ko IS 3 e
DHEDOFINETITbNTze Mtk MBICHELZ LS
AT, FYxU—XLLOWMPICHEINT - —TK, A

oM RS - FHEFE

b CHIFEE MY BV, A bvot— - Fz—VTHEEL
72 Ty P ¥ FORWUZZRIE Tz + —% -
O—7%MH L7z, 2y F v FUERICIE, THX
Vo 7 2—=75F v U —ADIHEM~RE %[ LT
BE, ZoRFLyF—% - u—TEHBE WEREH
WOxxTAY THEEHIF (Fig. 6.),

BIHTDH BZ-1DORM

B, CoORMIZ, 20044 8 H T~ 9 H LIS,
A3 HE T B 5 \ > T B I 9 5 BRI DR 3 48 0D ZK 28800~
1700m DI &SGR O i Uk b A 8 B Ak o K iR
500~2000m DR THE N L7z (Fig. 7)o KA TIE

Fig. 6. Hauling procedure of cod-end of ‘Beni-Zuwai Type 1. The arrow shows the
quarter-rope used to heave cod-end (2). The ground-rope is suspended while heaving cod-
end (b). The quarter-rope is linked with another rope (¢), passed under the net (d), and
wound up by a capstan (¢). The cod-end is hauled on the deck from the slip-way (f).

/] : ( //
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Fig. 7. Research area.

(a) Oki Trough

(b) Koshiji Bank
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FRMEPATICRMZ TV, MG 5EK T TO
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KW, 7 — 7 RB X ORI 2 Rk L 7

FvA2—FO—ILEDLE

H A XK BIEC UK T 223t 3% [ D ATl 7 4
D—BE LT, ATAH= C. opilio DEFEHEE %,
F v & — b= I X B EREFARRITIE D W THEN
LTwd (KF5, 2000, 2OBEHWHLNLTHWS b
O — Viid NTAB L IENn % 3 T (Fig 8), #F
E6m, fEMEI8mMm, 2 v F=y FOHAW20mm
EoTwh, 22T, Pa— U#i NTA4M & BZ-1
EEREUEMTRML, REAWMEME, HREEDB X
UCREEY O 4 X &K 5 2 & T, BZ1OMiE
WDOWTHRET L7zo #8o i G BR & BRI At IR 4 D K
#800m (X OT-1), BXU1000m (Er OT-3) @
ERTHEM L7 (Fig. 7 (a).)o NT-4%o K#d132004
48 H24H 2, BZ1D Ridid 8 H27TH 29 M L 720
BZ-1A%2 7 v b T1543, NTAHA3 /7 v kT304 D
WHEZ AT, RS LRI Z SLsk L, B
D (BZ-1=6.2m, NT-4=18m) % i\ Tl (5
1B < i) 25 L7z, SRES -l - |
EIZIOWTIE, M, SHEBIOHELIT- 72,
A A FE B RAKEIY O WA E R ATh Y, Ml
R L ERORZLRIR L 720 T2, SEWRICOWT
fFE A Y72 ) o&FER (CPUE) #5E L7z, 3512,
H ARG R I O WA 2 REVEREEY TH AT H A
L A Hippoglossoides dubius, / 9’7 2’ Bothrocara
hollandi, X=X A C. japonicus BX O hMr¥Fax
Y Argis toyamaensis \22\WTCIiE, Wi CHRESI N2

AR D A4 ZHE % IR L, BZ-1OREY ORI
DOVTHRE L72e RZ X7 4 13M L CHERELC 551,
EEORIEEMNE L. N azvE  uaryy
EEREY A B BOE AR A R S L, R
IEZOWCTREWFEZ, /o7y 7iZonTidfk
ErllEL, 25612, 44 ZHEE R, RERK
B L UFBRIIR A 5 &Y 4 BB OBERE (A
/km?) BEM L7 THATLAIZOWTIEECHE
ML RBIRREZHHIL, REZHIE L.

BREEE

BZ-1D =R iAIREE
FEMIIBIT B RIEERMZ /LD &, ARG
500m Hb 25 5845 7 & K #E2000m Hi 2 016255 & 7% o
7275 (Fig. 9), #MUEERHICIZILRERE S EEL S
ZTWBEEZ bNTz, BEIEAFRIEZIZHBT 50T
&, BRI TR SR 2o TBY, 20
CEDE—KETH - ThH, BEHEIC BRI R
BOEBTIVL RN ZRNEE LZENE o7,
ARG SR, WIS Ao THRMEL TWwAZ e b,
WOWLBITEBELTWLEEZ OND, ZON%
oeEs L, W & 7 s B L 72 B PR 42 1500m
DIEDE M TIE, B & [ oib IR B X 0% E
EWER & 7 o 720 BUERAE K ER2000m O 5 T, Al
DML IS ORI RER A3 72 5 720 T AU
HIE O TR T — ZAABRE S, R R O 5%
BAERL ZF 72720 THo720 Lo, BEKEICST
LA & KEORNIZ KA TR EN L BRID
D, WEERICHAAEDTE YA, KE2000m O 5E 1T

180 r

160 - | O, & OkiTrough u

140 O, A Koshiji Bank
T 120 -
2 - O 6Com©0d
g 100 O
£ Og A
o 80 r E
E 60 - gt-
= o SO Q@OA

40 Aﬁ% ﬁgg
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0 : I [
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Depth { m)

Fig. 9. Relationship between sea bottom depth and operating time at each

sampling point.

Triangles and lozenges indicate time duration from net casting to touch down
at the bottom. Circles and squares show total operating time.
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Fig. 8. Net plan of otter trawl ‘NT-4'. N: polyethylene net P: nylon net
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Fig. 10. Relationship between sea bottom depth and towing distance at each sampling point.

bR EH 2 B & 7 B Z LS Pl E Tz,

t=00433d + 34.3 (r*=0.97)

toPTERER (4), d:KkE (m)

(Fa—=n 4 Y FOF A b %475 72KEL900m B
IO TNAK EV2000m D7 — ¥ 13 HET)

AFRATITRMEEE 2 2 v+, MR 21550 L
72, FERORMEEHE RS L, 3L ALDENR
TO.5iE B % Nl 5 72 (Fig. 10.). A HEDH < 7%
BRI, R IHI DR LS 2 0 Z Bk 5720,
WL 722 LI & Do (R, HWAHUEKT S L
(7] IRF U2 38 5 D A BEIZ R L 720) My oo i LRIk 72
B, T-7TReEMBEPTTRCTL2ZIERELHAAL
B, INEAToENTIZRDAMHL 7Y, #HY
TR RWVWEER o RBHRIER T, KiFE1700m
DERETRIFEIZE 5T 045~047iEH & ZE L 72 -
M D R D 720 BERHE TIIK PR 1500m % TI13041
~0.50iF L & ZE L TWw7zb 0D, KiFEl500m LI

TI3035~041#E R LML /NS LAY, EHICL 52
DREL o7, BEHEDRVIKIEOE LTI, Bl
WRIEEDOEHIZHRT =T 2R L7200 (Fli
XK 1600m M) (Fig. 5.), ZEE L 72 B8Pk A%
BoNhho7201F, KERE EHROEEEZTT:
ol Bbh s, RIBFRGEE, BRERTE S bRV IKE
WTRPLLAMLIZE LD o725, Iy KUy Fo
1I/3REORTH Y, WY AROLEIZIZAR ST, &
EEARIZEINT 52 EDTE 2. S RIOFAETIIAN
F ENL L AN LT20ED H o 725, AR Icw;
MixeEd Aohhdorzs WHRRIZT — 7120 h 50k
T, R (5RD) 1ICko TEL LD, HINAD
fa—vy 4 Y FRREEMAME (8t) 2z 5
Z LidHE o T2

BZ- 10 ¥ K B X OVEEBERIICH L Tia,
I, A, EMOMKHIE, FIhLREShL R
M= A EDOWBEMLSZTDEEZ D BELL
BZ1O WM EATS 720121%, WEEHIE &k s Lo
JRIANCHE > T, R L7z RS i 2 A o — A % 58

Table 2. Trawling condition of sledge net ‘BZ-1" and otter trawl ‘NT-4’

Station OT-1 (800m deep) OT-3 (1000m deep)

Date 27 Aug. 2004 24 Aug. 2004 27 Aug. 2004 24 Aug. 2004
Net type BZ-1 NT-4 BZ-1 NT-4
Warp length (m) 1275 2280 1600 2600
Towing time (m) 15 30 15 30
Towing speed (kn) 2.0 3.0 2.0 3.0
Swept area (m? 6919 49950 5789 50283
Total operating 104 112 87 130

time (minutes)
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ETDHIEDVEETH 5D,

b O—JU#8 NT-48! & D LB

BZ-1& NTAM O K E MBI gz Wb
&, OT-1T & BZ-1:6919m* NT-4 % : 49950 m?,
OT-3T iZ BZ-1 : 5789m® NT-4% : 50283 m° & 7 -
TBY, ba—)ixs % BZ1ofFBmio s 41
OT-1T13.9%, OT-3T11.5% & 7% - 72 (Table 2.)o
FEMIIBWTBZITHRES N AYHEZ R &,

JEEURHS - ZRAL T - FF

oM RS - FHEFE

NTARTHL AR LPRESN P72 bDERE,
SO &I E PRI NTAH & AR oM & 7% 5 T
W7z (Table 3.). MWDK AEWHIZx$ % CPUE %
W35 &, &2TOMIZB VT CPUE 1241
Bohkhol (o ME p>0.10).
EXROT-1DT AHLAIZOWTRA L, BZ1TIZ
RE254~329 (hYefii202) mm O 5 fEfkAs, NT-4%!
TIEAE303~352 (FY:4iti316) mm D 13K A ER 4L
EN7z, Mg A CHRESNEARIZIETHTH D,

Table 3. The number, weight and CPUE of each species sampled by dredge 'BZ-1' and otter trawl 'NT-4'

BZ-1 NT-4 CPUE (kg/km?)
Sampling point OT1 Weight Weight
(800 m deep) Number (kg) Number (kg) BZ-1 NT-4
Malacocottus gibber 4 1.1 18 3.7 164.8 73.3
Careproctus tracysoma 7 1.3 38 7.3 189.3 146.3
Bothrocara hollandi 210 6.9 543 24.0 991.5 480.5
Petroschmidtia toyamaensis 5 0.3 54 5.3 46.2 105.1
Lycodes tanakae 1 3.3 8 9.0 472.6 180.4
Hippoglossoides dubius 5 2.9 13 8.5 411.9 171.0
Arctoscopus japonicus 0 0.0 5 0.3 0.0 5.2
Chionoecetes japonicus (female) 37 1.1 191 8.4 161.9 168.2
Chionoecetes japonicus (male) 29 2.7 267 30.5 393.1 611.0
Hybrid* (female) 0 0.0 2 0.1 0.0 1.2
Hybrid* (male) 0 0.0 1 0.2 0.0 3.2
Argis toyamaensis 327 2.9 2827 25.2 417.7 505.3
Fualus biunguis 97 0.4 462 2.6 59.3 51.9
Enoploteuthis chunii 0 0.0 10 0.2 0.0 4.6
Gonatus magister 0 0.0 27 4.0 0.0 79.5
Gastropoda 2.5 - 17.9 359.9 358.2
Octopoda 0 0.0 1 0.2 0.0 4.2
BZ-1 NT-4 CPUE (kg/km®)
Sampling point OT3 Weight Weight
(1000 m deep) Number (kg) Number (kg) BZ-1 NT-4
Malacocottus gibber 2 0.7 26 10.3 115.7 205.0
Careproctus tracysoma 1 0.4 3 0.6 63.9 11.5
Bothrocara hollandi 500 12.0 284 9.7 2066.0 193.3
Petroschmidtia toyamaensis 17 1.0 42 2.8 167.6 55.7
Arctoscopus japonicus 0 0.0 1 0.0 0.0 0.4
0.0 0.0
Chionoecetes japonicus (female) 57 3.8 193 19.8 656.4 392.8
Chionoecetes japonicus (male) 38 3.2 68 13.5 545.9 267.5
Hybrid* (female) 0 0.0 1 0.2 0.0 4.6
Argis toyamaensis 817 3.9 1400 13.1 677.1 259.5
Fualus biunguis 208 1.2 407 1.9 207.3 38.6
0.0 0.0
FEnoploteuthis chunii 7 0.0 0.2 6.9 3.8
Gonatus magister 0 0.0 6 0.5 0.0 9.1
Gastropoda 168 3.2 11.8 545.9 234.5
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BZ-1THE S 72 254 mm DK% BnTaTHRIA L
Tz, SRIOREMETIE, BZITHRES N
RIE NTARNZ I ARETANEITH - 7288, BEREZ
MY 2 &, Mg 723 (MR /km®), o —)L #8260
(AR /km®) & %2 0 Mg OEAS b @ — v 2 bl 5 72,
ZOZTEND, BZITORM LT HH LA D+50
RSN LRI L 72,

JuayryrionwTi]as e, EHOT-1& 0T3
T BZ1IZ & D |RE S kL, e R ET5~
276 mm (YL 196 mm) & A4 61~260mm (FhJefl
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Fig. 11. Density index (No. of individuals per swept area) of Bothrocara
hollandi caught by dredge Beni-Zuwai Type 1 (BZ-1)" and otter trawl

‘NT-4" .Upper: sampling station OT-1

Lower: sampling station OT-3.
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dredge Beni-Zuwai Type 1 (BZ-1)" and otter trawl NT-4'.
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