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Development of a vertical longline for fisheries biological studies on sharks

Hiroki JosuMa" * | Chika Namarzawa®, Yosuke Topaka ? | Ko Suiozakr”, Yuki Fuyivamr®,

Tadashi Mivazakr”, Daisuke SaiopE” and Masao NEmoTo"

Abstract: We newly developed a fishing gear Vertical Longline for Sharks (VLS) to effectively
study the depth distribution of sharks, and compared its efficiency with that of horizontal long-
lines. This gear consists of a main line (245 m), branch line (5 m each), and galvanized iron
hooks (13 pcs). Trial operations with VLS were conducted monthly in Sagami Bay from July
2014 to February 2016 using RT/V Seiyo Maru (170 t) of Tokyo University of Marine Science
and Technology. The problems of VLS were twisting of the main line and the branch lines,
which often caused tangling to each other. Making major adjustment 5 times through 20 trial op-
erations, we reduced the rate of the branch lines’ tangling by 16% and improved the working ef-
ficiency of VLS. Based on the results, we discussed the causes of (1) the main line’s twisting and
(2) the branch lines’ tangling. Catch per unit effort (CPUE: number of sharks captured per 1,000
hooks) of VLS was 9.7, showing the fishing efficiency was comparable to horizontal longlines
conventionally operated in Sagami Bay. To be noted is that Shortfin mako shark was captured
for the first time during the operation in January 2015, and eventually 6 sharks in total by Feb-
ruary 2016.
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Fig. 1 Vertical and horizontal longline at RT/V Seiyo Maru.

A: Vertical longline. Main line: 245 m, branch line: 5 m, the distance between 2 branch lines:
17.5 m. Each vertical longline is connected with buddy line of 245 m % 3 (= 735 m) to the top
of main line. B: Ordinary longline. Main line: 245 m, the distance between 2 branch lines:
35 m. C: Longline with mid-water float. Main line: 245 m, the distance between 2 branch lines:
30.6 m. D: Deep longline. Main line: 245 m X 2 (= 490 m), the distance between 2 branch
lines: 35 m. We set the x-axis to the horizontal, and the y-axis to the vertical. The angle of

tangent of the main line at (x, y)=(0, 0) is ¢y.
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Fig. 2 Twisted branch line ‘Birimaki’ and its enlarged view. Branch line forms spiral shape and

rotates around in a clockwise direction.
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Table 1. History of fishing gear improvement from ver. 1.0 to ver. 5.3.
Branch line
Fishing gear Main line Spreader bar -
version length (m) p Num}:)er. per Interval Nylon cord Kana- PVC float Hook size
main line (m) (m) yama (m) (sun)
1.0 490 — 6 35.0 8 2 — 40, 30
1.1 490 Pair swivel 6 35.0 8 2 — 40, 30
2.0 245 yes 12 175 — 2 — 40, 30
30 245 yes 12 175 — 5 — 40, 30
40 245 yes 12 175 — 5 GT-3P 40, 30
41 490 yes 13 175 — 5 GT-3P 40, 30
50 490 yes 13 175 — 5 GT-3P, GT-1 40, 36, 30
5.1 490 yes 13 175 — 5 GT-1 40, 36
52 490 yes 13 175 — 5 GT-1 40, 36
5.3 490 Spreader bar, swivel 13 175 — 5 GT-1 40, 36
Silver BL pair swivel
Sleeve
Urethane hose 2
Nylon cord Branch line kanayama #28 Sleeve
e PVC float GT-1: 7pcs
©) = N\
PVC float GT-3P, GT-4
112 118 217223310 323 420 442
Snap with BL swivel 532m
'(4) Swivel L S -—-—..—:h

(3)
(2)
(1)

: L) L] : : L] L] -1
Om 112118 217223310 323 420 442 4.92 m

e e,

L Ty

PVC float GT-3P

v

L =]

0m

5]
450 5.00 m

Fig. 3 Buoyancy controlled spreader bar is a soft, tough, and easy handling device. The spread-
er bar consists of silver BL pair swivel, rope, urethane hose, heat shrink tube and PVC float.

Rope is connected to snap and silver BL pair swivel through the inside of urethane hose, and

the rope to be straight along the urethane hose sleeve. Snap and spreader bar were adjusted

to obtain neutral buoyancy with PVC float. Breaking strength of the pair swivel is 3.1 kN, be-

ing enough for shark fishing in Sagami Bay.
(1) Length 5.00 m, no float, hook with ring: size 3.0 sun = 0.09 m, 3.6 sun = 0.11 m, 4.0 sun =
012 m

2
3

o~ o~ o~ —~

5
‘1

) Length 5.00 m, PVC float GT-3P: 1.5 pcs, hook with ring: size 4.0 sun
) Length 5.00 m, PVC float GT-3P: 1 pcs, hook with ring: size 3.6 sun
4) Length 4.92 m, PVC float GT-1: 7 pcs, hook with ring: size 4.0 sun
) Length 5.32 m, PVC float GT-1: 7 pcs, hook with ring: size 3.6 sun = 0.11 m
sun = 30.3 mm
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ver. 5.0)
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Fig. 4 Fishing survey ground in Sagami Bay.
S1: 35°025'N/139° 14.0'E, S2: 35°10.0'N/139° 14.0’E,
S3:35°10.0'N/139° 27.0'E, S4: 35°02.5'N/139°27.0'E.
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Fig. 5 Histogram of deployed branch lines and its rate from ver. 1.1 to ver. 5.3.
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Fig. 6 Histogram of twisted branch lines from Sep. 2015 to Oct. 2015.
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Fishing gear configuration was ver. 5.2 in Table 1. We deployed 3 main lines during the peri-

od (n=3).
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Fig. 7 Same as in Fig. 6, but for the period from Nov. 2015 to Feb. 2016. Fishing gear configura-

tion was ver. 5.3 in Table 1. We deployed 10 main lines during the period (# = 10). Cumula-
tive distribution from No.l to No.13 are 37.5% with dotted line.
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Table 2. Catch sheet of sharks and other fish from Sep. 2014 to Feb. 2016.

Flshmg gear Date Number’ of Depth (m)*1 Name of species (Latin name)*2
version branch line
1.1 2014/09/08 7 285.0 Longnose lancetfish (Alepisaurus ferox)
40 2015/01/16 4 925 Shortfin mako shark (Isurus oxyrinchus)
41 2015/02/04 23 4250 Oilfish (Ruwvettus pretiosus)
41 2015/05/30 13 2325 Blue shark (Prionace glauca)
5.1 2015/07/06 3 575 Common dolphinfish (Coryphaena hippurus)
5.2 2015/10/05 1 225 Blue shark
53 2015/11/30 9 162.5 Blue shark
5.3 2016/01/14 3 575 Shortfin mako shark
5.3 2016/01/14 26 4775 Oilfish
53 2016/02/04 26 4775 Qilfish
5.3 2016/02/04 14 2675 Longnose lancetfish
5.3 2016/02/04 11 1975 Blue shark

*1 Depth represents the position of sprawl wire (tenbin), varying * 5 m depending on the posture of

branch lines (of 5 m long).
*2 Sharks are shown with bold characters.
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