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Abstract

The responses of red tile fish, Branchiostegus Japonicus to a longline gear were examined in
an experimental tank using two video cameras, in order to know hooking mechanism and
improve longline hook.

In attraction stage, the fish swim to upstream direction slowly just above the bottom toward
the baited hook. The majority of the fish then biting the bait incompletely, after the biting, the
fish made a backward swimming with low intense, and the bait was usually spitting out when
snood was stretched. In most case, hooking took place at the moment the fish made jerk or rush
after the bait swallowed. The behaviour sequence closely related to hooking are chewing and
jerking or chewing and rushing. According to the field experiments, the tested hooks of long
shank show very low cataching efficiency compared to the traditional hook with short shank,
and the hooked position of the traditional hooks were oesophagus or stomach but the tested
hooks were mouth in the most cases. For catching efficiency, desirable hook shape were infer-
enced inner-curved point and short shank because its ease to swallow. The shape and demen-
sions of a porposed hook were determined in consideration of mechanized gear handling and
hooking performance.
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Tablel. Dimensions of the hook used in experiment

Shank Width Diameter
Type ofhook /) (mm) (mm)
A* 15.0 12.0 1.2
B** 29.8 15.6 14
* Traditional circle hook

** Traditional J - hook
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Fig. 1. Schematic diagram of a experimental tank.

B : T. V. monitor
D : Main line
F : Under water video comera

a

A ! Video camera
C : Tank wall
E : Baited hook
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Table 2. Classified behavior patterns towards a baited hook

the bait separated from the snood or hook regardless of whether the bait was swallowed or not

Approach swimming toward the bait while looking at it

Taste touching the bait with trailing barbel or lips

Incomplete Bite takes in only part of the bait or does not close its mouth completely around the baited hook
Bite sucking the baited hook and closes its mouth

Backward swimming backward swimming with the baited hook in its mouth

Chewing chews on the baited hook

Pulling swimming slowly with the baited hook in its mouth

Jerk a rapid lateral movement of the head with the bait in the mouth

Jerk Series several rapid lateral movement of the head with the bait in the mouth
Rush swimming rapidly forward with the bait in the mouth

Spitting out the bait spit out of the mouth

Bait Stolen

Hooking

the hook retained in the mouth at least 20 seconds with the hook point penetrating the mouth cavity
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Table 3. Hooked position for red tile fish by using
the different longline hook in the SEONG
SAN PO coastal

Type of No.of Catch Hooked position

hook  hook rate(%) Mouth cavity(%) Swallow(%)

A 6,290 14 17(18.1) 72(80.9)
B 5460 04 15(68.2) 7(31.2)

Fig. 2. Behaviour sequence chart to a baited hook.
The letters and numbers in the circles are
the symbol for the behaviour patterns and
their observed frequencies, respectively.
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Table 4. Transition matrixes of behaviour patterns to a baited hook

C BW J Js P R S BS H
43 * 351 129 222 109 13 205 0 0
1B 114.35 221.15 95.25 142.16 98.49 40.63 351.54 5.76 1.68
44.52 76.23 11.96 43.43 1.12 18.79 61.09 5.76 1.68
68 109 40 40 96 23 47 1 0
B 45.22 87.47 37.67 56.62 38.96 16.07 139.04 2.28 0.66
11.46 5.30 0.14 4.88 83.53 2.99 60.93 0.72 0.66
0 20 24 22 39 19 302 0 0
C 0 98.38 42.37 63.68 43.81 18.07 156.38 2.56 0.75
0 62.44 7.96 27.28 0.53 0.05 135.60 2.56 0.75

= :
115 0 118 128 18 21 331 1 0
BW 98.38 0 81.94 123.16 84.74 34.95 302.44 4.95 1.44
2.81 0 15.86 0.19 52.56 5.57 2.70 3.15 1.44
32 81 0 0 29 19 196 3 1
J 42.26 81.73 0 52.91 36.40 15.02 129.93 2.13 0.62
2.49 0.01 0 52.91 1.51 1.06 33.60 0.36 0.23
’{ L

46 160 0 0 79 57 168 —6‘_‘ 3
Js 63.89 123.57 53.22 0 55.03 22.70 196.43 3.22 0.94
5.01 10.74 53.22 0 10.44 51.83 4.11 2.41 4.53
111 8 37 68 0 11 130 7 1
P 43.81 84.73 36.49 54.85 0 15.56 134.69 2.21 0.64
103.03 69.49 0.01 3.15 0 1.34 0.16 10.43 0.20
11 3 14 37 3 0 87 6 2
R 18.07 34.95 15.05 22.62 15.57 0 55.56 0.91 0.27
2.77 29.21 0.07 9.13 10.14 0 17.79 28.49 11.34

* Upper numbers are observed frequencies, middle numbers are expected frequencies,lower numbers are y* values.

FZEANPAA S5 PT& 4 A H2 4
3 BE, v7)e] ARERES BEGHSHA Fe 1B
GedEe A2 9% W% BW 7 7H8 ge) o
od & e PFolx I thgo] J, IS YFo
2, 0lRA L &F9 o] 7o W 1 FF AF
3 2348 vehdle #E2E & F 3ith 1
718 €438 T B gde =d FJLFT Pt
wWol dojuA Himd AFAJo] dHole PFE
ey 2@ AS4E Ul Rolv J 3%
£ 7Id g @e] YetdA fded w71€ de
PF C e 7€ e B S 7 Mg 2
dojd F 3l AF22 AL W7 E Pt F
A o138l E 59 ol &zl LAAT el & ¥
FE R} E A5 ¥ Yol

Lol M7 E 3H3tH 2Y7HA B A5 B
A gront, g A9 8 4RHAY €
gFo] AL JU R FFH PFFoide. 22t

ol B F ol v7 & FE3] Wl AW F
olE g Fo] oloj A =Yo| He RS BFY F
A mheka 243 7P DA ddE AF
Adde C—J,JS 9 PF £ C—R, P 59
o 2y ol E YFAHE Table 404 B 7)
dEe Hle B =84 dojue 3 F ofAY
(J,JS 3B F) A 53] A W2 A dojrts
FFR.PYFF) EFsirt. mebr] 59 5ol
€ 2] #&A o anA A F&& YEY
© doitt. a2y "eiv i Foll SlojA & vl
718 ESANM AR TE Fe de =23, v/
€ ® FAE RIS 2 A =5 PFo] w2
ey 82 oju 2§ o] frye.

G EH F2AY AHE TR EE &
T A+ =43 7HR 2T P 7€ B
Foll g A€ AR oln w7 ol 4714

AL4E 289 8L goldda £ F Yt

-244 -



Aol Tl N S5 PFA FAYY A

Fig. 3. Exterior view of a proposed hook.

Table 5. Specification of a proposed hook

Shank Width Diameter Ring Weight
(mm) (mm) (mm) (mm) (®
16.3 114 1.1 3.7 04
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