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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
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b LTLEZRERZHMRTE 2HESR
BaBA#EL, KEM#EEZRE L. 3 /ER o/
LT A MERT (BRI S, 2004), #7212 Beni-
Zuwai 175 (BZ-1) Z/E# L, FEITRAIEAL
720 AWFZETIE, KiEE500~2000m THRAZ AT - 724
RBIUOBZIEEERHWONTE -t vy ¥ —bu—
W EDIEDOKFE, S, BZ1OWERRIZOWTHE L
720

BUBHE ik

Beni-Zuwai 15 (BZ-1) DOft##

AHAT VAL L 72 AR S U S A AR S i [
MAL (499 & >, 180085 7J3)] T (Table 1), BZ-11
IO K E S B L OEMmICHbETRREFS Lz,
BZ-1I3AIES . 2m, 5 X 1m O #k B 1288 2 LY £
720 TH 5B (Fig 1). Mtz 2y 5 LB
WZATBENTRE T, Hedbarid X St TaERE L L7z
(Fig. 2.)o #¥EEIE, Z 0 #HH%1M330kg (100kg
INEAGAAR), #eifsr (HEWRE) 5%490kg & L, #FF
Fh31,150kg OKHEEH8I0kg) & L7z Fedlksa
WEHHSTHAZTONTEY, HERVETORT ¥
TNVE L. T BOEFKENCA Y PLa—F =)
DA ERERYT, RHERICEE Ay PLa—8—
(PP A CN-2220) ZHLD £, SAIREEZ B L
2o FEHL72HEE, BMWBIOCARYE (v Fv
F) #HEIZRY ZF L VBT, a3y Fo¥ FONED
AFAary#e L7 (Fig 3). FMOHAY (i
REE) I DT Y OGO A3Mmm, &Y OB IE
2omm &L, 2y FZY FOHAWE20mm & L7,
75y Fa—73TLRE LT bHE A XY EF

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

JEEURHS - ZANAL T - FF

B WA FHEFE

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

=B L7-b DT, £X9.6m, HX57kg (K
Wiaddkg) & L7z (Fig 2). itz RT-00ER
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W726.8m TH 5o HifdDREIZFEI4mm O T 4 ¥ —
BT, BRI ARDOAAL V=T THRMETLH LI
L, Hi#REUREO 72128 14mm O T 4 ¥ — %2 L
D fFF 72 (Fig. 200 72, HIMATIEZRAY) vy 7=
—DIEAIRNZ & 7 EOMROREE E, iz A
WAL ENBEHTIE WD, Ty R ¥ R
A7 +—% -a—7 (30mm F4 2 &) Z@HL
oo 74 =% -0—=713ay FT ¥ F& HMEALERC
B A0, BABIRE LI R a0 & M e il BRI AR O,

W2 2L (74 —% - a—7OMHTEX

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
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_ Left side view
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i v
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.

71



JEBUORER - M8 - B ¥ R - FHEFEE
‘ 1.2m 8.5m
3 ——
70 500
P-200 P-200
o # 45 N §
Q| 10F 10F NS ¥
( 34 mm)
154 118 154 |«
150 AAAAAAAAAAAAAAAAA! 150 =~ 58 418 . -
195 yvvyvvvvvyy \AJ 542
P200 27 8
13F
AAAAAAAAA AAAAAAAA!
yvvyvvyvvyvvvyvyy
P-200 P-200
g
© 35 © 35 ° S
S 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 "
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cover net cover net
cod end P-200 N cod end P-200 ~ S
< 90 = 90 X °
S S
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20mm 20mm ( 43mm)
________ = S A
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Fig. 3. Net plan of Beni-Zuwai Type 1.
Material of line P and N indicate polyethylene and nylon respectively.
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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 DML ZRIG L7 7T— TR
WEKGEIZID U TS &, RIEDL.A~1.855 L L72as,
KBEOBWERIT EREEZEL LA (Fig 5)0 7 —
Ty PETOT—7#) B LAEIZHL.7m/s,
HIIH A4 v MT, by MR A REDR) BRI E
THEL, Mok E e L7z, #25IK 160m
EECTHEOE L7 E &I, A RRED2 7 v M E
TP 7ze KB O LM IZ1550 L Liz. Wik T
BoOT—TEE LIFHEIRL2m/s £ L, &KX LITH
DOREIZ05~1 7 v M & L7z Hikeo UL R
DHFEDFIMTITb Tz HIBEPMBIZERE L2 2
AT, Fryu—A LOWKICHE SN2 —TFA A

oM RS - FHEFE

b CHIFEZ B D B, A b voS— - Fo— U TREZEL
72 Oy FZ Y FOBRWUIIEHHiChR/Az7 +—% -
O—7%fffi L7z 2y F v FIERICIE, THR
Ny I z—05F vy — XD~ Z R\ LT
BE ZOHRBFEIF—F - 0—TEFERE HEEH
WOFx 725 v THEEHIF7 (Fig. 6.,

BI5TH BZ-1OR#E

B, ToRME, 20044 8 H M~ 9 H EAIZ, M
A3 HE B IR 5 \ > T B UL 9 5 BRI A DR 3 78 0D 7K PR 800~
1700m O i &, SEF O H E UL b A ik B Ak o K
500~2000m D THEKE L 72 (Fig. 7)o FEMRTIE

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.
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FRMEPATICRMZ TV, MG 5EK T TO
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D—BE LT, ATAF= C. opilio DEFEHERE %,
F v & — b= X B EREPFARE RIS W THENE
LTwd (KF5, 200, DOBEHWHLNLTWS b
O — Viid NTAM L IENn % 3 T (Fig 8), W&
S 6m, MEHMEI8mM, Iv F¥ FOHAEW20mm
EhoTWwb, TIZTIE, b=Vl NT4M & BZ1
ExFUEMTRML, REAWMEME FREEDB X
URELEY OV A A% KT 52 LT, BZ1OME
WZDOWTHET L7zo #80 HLBs aA R & BRI At IR 4 D 7K
#800m (. O0T-1), BXUI000m (EA OT-3) ®
SEMCHEM L7z (Fig. 7 (a).)o NT-4%o 5#8132004
8 H24HIZ, BZ1O W13 8 H2TH 29N L 720
BZ-1282 / v FCl15%8, NT-A®AHS3 /7 v b T305 D
WHEEATV, KR & IR Z Fesk L, BHIIED
DI (BZ-1=6.2m, NT-4=18m) % H\ CH@ififg (5
IR < i) 28 L7z, SRES Tl - |
RHIZOWTIE, fiAE, B IORELIT- 72,
A Jr % B < BRAREI I D WIS AT, A
HRBEEROAZLE L2 T2, FAEMMEIZOWT
R Y 72 ) OFE & (CPUE) 258 L7z, ¥561C
H AR MR O WA 22 RAEHEEY TH DT A
L A4 Hippoglossoides dubius, /7 177’7 Bothrocara
hollandi, X=X A C. japonicus BX O Mr¥ax
Y Argis toyamaensis \22\WTCIE, M TRESI N

RO 4 R Z LR L, BZ-1ORED ORI
DWTHE L7zo N X7 A I3 FCTHERELZ 51T,

EREOFIEZNE L, Moz ary s
FREY A S BE AR E BRI L, N
IVEIZOWTCIREWHEEZ, /a7 v 7riconTidfgk
EAWELZ, 5612, ¥4 ZHEERD, RERK
B L ORI S &0 A4 XHROBERE (R
/km?) ZEM L7 TATLAIZOWTIEMECHE
Ml BIRREZHHIL, REZHIEL .

BREEE

BZ-1DRFREE

FEMIIBIT B RIEERM 2 /LD &, ARG
500m i 25 D584 2 & K iFE2000m Hi 5 01625 & 7 -
72728 (Fig. 9.), HAVEERFMICIZLREER A28 2 5.
ATWB EEZ SNz, BIEAHRIERICHBIT 5T
&, BRI THRERHSIES 2->TBY, €0
CEDFE—KETH > TDH, BREEHEIC HARBRE AR
FORETEINVZ M ZLEE LZERE 2572,
AP L), WIRICE o TR LTz e D,
MORBEITHEEL WL EEZ LN, ZoH%
gt L, W & R TS B L 7 BRI R 4 1500m
VIROER T, BRI & SRR B L OBE
WM & 72 o 720 BEEHE AR ER2000m O % MTlE, At
DERLL IO REZRE R DS 5 720 AU
HWIZORE TR T — A2 g S h, JARR Lo
BEBLLZF O THo720 LA L, BIBHEICBIT
DR L KEORIIZRK TREN L WRDD
D, NEFNCHFAEDTE 28546, K 2000m D & 5T

180
160 - | O, & OkiTrough u
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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 2 B & 7 B Z LS Pl E Tz,

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

toPTERER (4), d:Kk%E (m)

(Fa—=no 4 Y FOF A b %&4F -5 72KEL00m B
I DT NAK ZV2000m D7 — ¥ 13 HEHET)

RFAETITRAHEE 2 /v b, WA Z155 & L
e, HEMORMEREE L L, ZLALDOEM
TO5MER 2 Tl 5 72 (Fig. 10.). "LHEHEEAE < 7%
LEMIE, RMETICHINRE LT 2052k 5720,
WL 722 L1285, (W, HPHOHEKT S L
[ LSl O S E IC R L7z.) HioiF EBilko7:
B, T—TEEEMET TR TAI L ELRAL
B, TNEATHIEHTIIROAR®IL L 2, #Y
Tl BWwe 2 5, BREAREETIE AKEI7T00m
DEME TRIFICE 5T 045~047H L 2% L 72
HEPREE DS D7z, BREEAE TIZAKE 1500m F Tl3041
~050MEH L ZELTW2b D0, KiEIS00m BLig

TIX0.3B5~041HR EED /NS Y, EHIZK B %
bREL o7, BERHEDORVIKIROE T, Bl
WRBEDOERIIHRT—-TE2REL L0 (Flx
13K 1600m He ) (Fig. 5.), & L7z Wil )
BoNLho7-01F, KERR EHROMEY 272
e b s, BREFIREE, BEEHEL DRV KE
WTRPELLAMLIZELH o727, Ty FYFD
I/3REORTH Y, WY AADLRIZIZ R LT, &
BHEMECHEINS 22 & TE . SROFETIZ/N
Bl ENL LA LIZ00D B - 724, A w
MIEd A onLhodzs WRRIZT — 7120 h 50k
JE, R (H9A0) X o TE LA, HALD
ba—v 4 U FRREEMAMNE (8t) 2Bz 5
Z L3 72

BZ- 103 R A B X OVEERERTICE L T,
WU, JEIE, ORI, EIhHUESNL R
WA EORBEMLZITDEER D, RELT
BZ1O WM EATS 720121%, #EBIE & #lis X o
JIRIZHE - T, R L3 ARAsn a2 Al a0 — X % 53

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 5,

b O—JU#8 NT-48! & D LB

BZ-1& NTAM O K EMICB T 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 % BZ1ofEBmiko 841
OT-1T13.9%, OT-3T11.5% & 7% > 72 (Table 2.)o
FREMIIBWTBZITRIESNIEWRELZ WD &,

JEEURHS - ZANAL T - FF

oM RS - FHEFE

NTARTHL AR LPRESN P72 b DERE,
FOE &I E PRI NTAH & AR ORI E %5 T
W7z (Table 3.). MWDK EWHIZK$ % CPUE %
ig$ 5 &, &TORMIZB W T CPUE 1271
Rohlhol (Mg p>0.10).
TEHOT-1OTHHLAIZOWTHA E, BZ1TIE
RRE254~329 (hYefii202) mm O 5 fEfkAs, NT-4%!
T3 R R303~352 (H9Lfi316) mm D L3 KR A3 HR 4
SNz, MigF A CRES NI ETHETH Y,

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-1 T4 S 72 254 mm DR % By T4 TREk L
Tz, Gl ORERETIE, BZ1ITHRE SN2 M
RIE NT-ABNZ W ARE T /IITH - 72908, BERRE
AT 5 &, M2 723 (MR /km®), b —)LiE260
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100mm IR ICDEREE— FBFEFEL 7z SN DR
o, BZUINTARITRESIN LA X% H N —
L, SHITNMUMERL S CRETE S L EZ DN,
NRZZTAWIZOWTHES &, EHOT-1& OT-3
TBZUZ X D IRE SN HAERE, ZZRHIEL2.2
~72.6mm (HJ:fE46.0mm) & HIE9.3~80.8mm
(hYfE60.0mm) Th o7z (Fig 12.)0 —H, WiE
MO NTAMIZ X ) RE SN MAEE, HiEI2.9~
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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.



80

JEEURHS - ZANAL T - FF

4000 _
BZ-1
3000
£ at OT-1
§ 2000
8
2 1000 ﬂ:i:—z
x ol mHlEsdl
2 4000 B
e
B 3000 NT-4
(]
9 L0 at OT-1
1000 J:l:
0 50 100 150

e EE- JMEFE

6000

4000

2000

6000

4000

2000

0

BZ-1
at OT-3

NT-4
at OT-3

alll

0 50 100 150

Carapace width (mm)

Fig. 12. Density index (No. of individuals per swept area) of Chionoecetes japonicus
caught by dredge ‘Beni-Zuwai Type 1 (BZ-1)" and otter trawl NT-4'.
The shaded and open sections in the bar charts indicate male and female respectively.
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Fig. 13. Density index (No. of individuals per swept area) of Argis toyamaensis caught by
dredge Beni-Zuwai Type 1 (BZ-1)" and otter trawl NT-4'.
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