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Investigation of the conditions and towing distance of a beam trawl net in order to estimate the bio-

mass of demersal fish

Kunihiro Fujiwara, Toshiaki Miyajima, Atsushi Yamasaki and Takashi Yabumoto

We examined the effects of the towing conditions of a beam trawl net on the distance towed by the beam net at a

depth of 120-320 m off the coast of the Tango Peninsula, Japan. The towing distance was estimated using the

method of Kitagawa and Hattori (1998). In cases where the lengthening of the towing wire was stopped within 80

seconds following the landing of the beam, the beam floated and detached from the sea floor. In RV Heian-maru,

the suitable length of the wire was estimated to be 2.45 times that of the sea depth; however, the length should be

shortened when the tide and wind velocities are low. It was found that the towing distance differed considerably

with the towing conditions among these tows.
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Table 1 Towing conditions of beam trawls

Depth

examined by Length of wire

Number Name of . . Dc':pth Length of MDS-MkV (demgned? /
of tow Date tow Latitude Longitude designed wire (m) when beam Depth examined
(m) by MDS-MkV

landed on the .

botttom (m) on landing
1 20 June, 2007  E-210 35° 55 7 135° 25 7 210 500 204.8 2.44
2 E-230 577 25 7 230 580 225.3 2.57
3 E-260 58 7 25 7 260 650 256.4 2.53
4 E-120 47 7 24 7 120 300 120.5 2.49
5 9 June, 2007 W2-320 36" 10 ’ 135° 15~ 320 800 321.2 2.49
6 W2-280 L’ 157 280 700 281.4 2.49
7 W1-200 35 517 47 200 500 204.2 2.45
8 W2-200 55 7 14 7 200 500 208.9 2.39
9 12 July, 2007  W2-210 35" 54 ' 135° 13~ 210 500 207.0 242
10 W2-230 577 157 230 600 240.6 2.49
11 W2-260 58 7 157 260 650 265.0 2.45
12 E-200 54 7 24 7 200 500 199.7 2.50
13 17 July, 2007  Op-210 35° 50 7 134° 55 210 500 206.2 242
14 Op-230 527 557 230 560 226.2 2.48
15 Op-200 49 7 54 7 200 500 202.6 247
16 Op-180 48 7 547 180 450 180.3 2.50
17 19 July, 2007  Op-260 35° 59 7 134° 56~ 260 650 260.1 2.50
18 8 Aug., 2007  E-165 35° 517 135° 25 7 165 420 159.0 2.64
19 E-150 507 24 7 150 350 145.1 241
20 E-150 507 24 7 150 350 144.6 242
21 E-150 507 25 7 150 370 149.7 2.47
22 20 Aug., 2007  E-200 35° 547 135° 25~ 205 500 201.7 2.48
23 E-200 547 25 7 205 500 203.2 2.46
24 E-170 527 24 7 175 420 173.6 242
25 E-160 517 24 7 165 400 163.7 2.44
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Table 2 Sedimentation speed of beam with time between wire set and landing (and floating), height and
duration of floating, and the time from starting to wrap wire to taking off

Time (sec)

Number Sedimentation - Time (Se,c) Time fsec) Time Fsec) Height (cm) Duration (sec) from starting
of tow speed of.beam from l.andlng from w1r§ set from w1r.e set of floating _ of floating o wrap wire
(m/min) to wire set  to landing  to floating .
to taking off
5 21.7 207 42
9 32.3 173 30
6 25.2 129 33
12 26.3 126 16
17 22.9 88 17
2 22.6 80 2 20 30 17
4 23.4 72 1 30 30 12
1 21.9 62 3 30 30 13
3 21.9 60 5 30 30 8
11 21.7 50 5 70 60 18
10 20.7 34 4 30 30 9
18 18.3 27 1 30 30 12
24 19.6 33 14
16 21.3 35 12
25 19.2 45 18
22 19.5 46 16
23 19.7 49 13
8 20.4 58 No data
13 20.7 59 4
15 21.1 95 14
7 21.3 96 28
14 20.7 100 9
19 18.2 107 No data
21 18.2 114 11
20 18.1 121 7
Table 3 Mean, S.D. and range of wire length(designed) and depth examined by
MDS-MKkYV at the landing rate in three towing categories
Length of wire (designed) / Depth
Tow compartmentalized by timing of examined by MDS-MkV on landing
landing with or without floating
Mean S.D. Range
Landing before wire set with floating 2.52 0.07 244 - 264
Landing before wire set without floating 2.48 0.04 242 - 250
landing after wire set 2.45 0.03 239 - 250
360 - PO, Og o Pa P Og - PO | @ Landing after wire set
- R .7 = Rl ’ L ¢ Landing before wire set
~ 6 0.9 . N . .
< 20F .7 @ .00 7 .-° Og O With floating
- e o .- g e
£ i s - -7 .
= 0 @6 .7 7 .
s 80 om B .~ Pa
£ 0 o T e Og
g e . s ’ Rt ’ L’ i)o Fig. 1 The distribution of towing patterns in relation to the
0 S S DL P direction of the tide and wind. Pa: Parallel, antero-
0 90 180 270 360 grade zone; PO: Parallel, retrograde, opposite direc-
Direction of tide (°) tion zone; Og: Orthogonal zone.
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— F Landi ft i t
5 0 O Landing after wire se
E 10 | ‘ < Landing before wire set
é | (@] O With floating
< o
ga [ D D D
o 5rF o @)
g7t o o
: | oo
* e o8
0 L L L L Il L L L L Il L L L J
0.0 0.5 1.0 1.5

Velocity of tide (knots)

Fig. 2 The distribution of towing patterns in relation to the
velocity of the tide and wind.
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15

Sedimentation rate of beam (m/min)
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Fig. 3 The relationship between the sedimentation rate of
the beam and velocity of the tide at a depth of 10 m.

Table 4 Number of occurrences of these categories in the three zones in Fig.1

Category
Zone . . Landing before wire set Landing before wire set
Landing after wire set . . - .
without floating with floating
Pa* 4 2 0
Og*? 9 3 5
PO*3 0 0 2

*1 Pa : Parallel, anterograde zone
*2 Og . Orthogonal zone
*3 PO ! Parallel, retrograde, opposite direction zone
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Fig. 4 The relationship between the sedimentation rate of
the beam and velocity of the wind at a depth of 10 m.
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Estimated
Towing time o D_epth beneath ship, E.stimalec-l horiz@tal Diffefrence in distance of Estimated
Towing  Towing tim examined by Mean Length of wire (m)  estimated by FCV-780  distance tr'0m ship to dii%t;mmfidm m:)]:/ien:n:)f towing
Number . OWINS e \1hg MV ship (m) beam stance fro STUp 1ro distance
. time examined by R ship to beam landing to
of tow A " (comberted into  speed R (comberted
designed  MDS-MkV 30min of (C135) between taking off into 30min of
towing) Landing Taking off ~ Landing Takingoff  Landing Taking off fanding and - (comperted fnto towing)
g ing of anding Taking o anding ing o taking off 30min of
towing)
1 30 0:31:00 0:31:00 1.94 459 494 208 216 409 444 -35 1946 1911
2 30 0:31:33 0:31:33 191 532 571 227 234 481 521 -40 1952 1912
3 30 0:31:08 0:31:08 1.99 608 646 258 260 550 591 -41 1990 1949
4 30 0:30:57 0:30:57 191 260 294 120 128 230 265 -35 1910 1877
5 30 0:33:37 0:33:37 1.88 665 780 325 318 580 713 -133 2020 1887
6 30 0:32:41 0:32:41 1.99 630 685 284 282 562 624 -62 2083 2023
7 22 0:20:20 0:27:44 1.92 500 484 206 205 456 439 17 1728 1745
8 15 0:14:03 0:28:06 1.96 500 484 211 213 453 435 18 1722 1740
9 14 0:17:03 0:36:32 1.76 370 487 211 212 304 438 -134 2135 2001
10 8 0:09:07 0:34:11 2.10 580 595 240 234 528 547 -19 2254 2235
11 15 0:16:00 0:32:00 2.25 616 643 266 251 556 592 -36 2206 2170
12 15 0:17:42 0:35:24 2.01 417 490 204 207 364 444 -81 2364 2283
13 15 0:14:54 0:29:48 1.88 500 499 209 211 454 452 3 1788 1791
14 30 0:28:13 0:28:13 2.09 560 555 230 231 511 505 5 1865 1870
15 15 0:14:44 0:29:28 2.02 500 494 203 202 457 451 7 1895 1902
16 30 0:29:25 0:29:25 2.10 450 443 181 178 412 406 6 1937 1943
17 30 0:31:41 0:31:41 1.93 612 641 263 264 552 584 -32 1987 1955
18 30 0:30:53 0:30:53 1.97 403 415 160 171 370 378 -8 1950 1942
19 30 0:28:35 0:28:35 1.96 350 350 147 158 318 312 5 1811 1816
20 30 0:28:06 0:28:06 2.00 350 345 147 158 318 307 11 1726 1737
21 30 0:28:53 0:28:53 1.98 370 364 151 161 338 326 12 1853 1865
22 15 0:14:26 0:28:52 2.04 500 493 203 200 457 450 7 1852 1859
23 15 0:13:48 0:27:36 1.97 500 495 204 205 456 451 6 1727 1733
24 30 0:30:05 0:30:05 1.96 420 413 173 179 383 372 10 1889 1899
25 30 0:29:29 0:29:29 1.99 400 391 164 169 365 352 13 1894 1907
Mean 0:30:38 1.98 435 456 221 1939 1918
S.D. 0:02:25 0.09 94 109 43 167 142
Maximum 0:36:32 2.25 580 713 18 2364 2283
Minimum 0:27:36 1.76 230 265 -134 1722 1733
Range 0:08:56 0.49 350 448 152 641 551

* Towing time is that between wire set and starting to wrap wire
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