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Effect of Hook Size on Line Fishing Mechanism

Susumu SHIMIZU*, Teisuke Miura*, Yasuo SASAKAWA*
and Katsuaki Nasaimoro**

Abstract

The behavior of juvenile masu salman in regards to their biting of Sode type hooks and
yet escaping from it was examined, as an example, in order to analyze the effect of hook size
on line fishing mechanism. A # 2 hook, which was small for the fish size being studied, easily
entered the mouth of the fish, when the fish bit it and it appeared that the whole hook was
taken into innermost part of the mouth. A large # 12 hook did not enter the mouth so easily.
And when the hook did enter the mouth, only the tip of the hook, on which the paste bait
was put, entered. The # 12 hook hooked the fish more easily, because most fish wriggled hard
to take it off. Yet, in the case of the # 2 hook, many fish spat it out quietly. A comparison
of the holding effect of the hooks showed that the # 2 hook, which often catches deep in the
mouth, was stronger than the # 12 hook.
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Fig. 1. Diagram of experimental apparatus. A: load cell, B: lead, C: hook, D: halogen
lamp, E: video camera, F: camera mount for a water tank, G: mirror, H: strain
amplifier, I: pen recorder, J : video recorder, K : monitor TV, L: float.

Table 1. Conditions of each experiment

Total length of

Experiment Hook no. Leader no. Se?f{ng test fishes (mm)
the line Mean S.D.

I 2 #0.4 Load cell 166 13

II 2 #0.4 Load cell 168 16

IIT #12 #e Load cell 161 9

v #12 #2 Load cell 155 13

v #2 #0.4 Float 166 13

VI #12 12 Float 167 20
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Fig. 2. Shape of Sode type hook and its width. A: 3.2mm, B: 9.3 mm.
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Hook #2 Hook #12

Fig. 3. Examples of pattern for juvenile masu salmon to bite Sode type hooks and pattern of
the hook entering the mouth.
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Fig. 4. For the case of measurement of a tug, relative frequency of pattern for a hook to enter
a mouth (W : whole, P: point, M : miss), and of opening degree of the mouth (F: full,-H :
half, Q: quarter) to each entering pattern.
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Fig.5. For the case with a float, relative frequency of pattern for a hook to enter the mouth,
and of opening degree of the mouth to each entering pattern. (See Fig. 4 for the notation.)
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Fig. 6. For the case of measurement of a tug, relative frequency of pattern for a fish to take
off the hook (Z: wriggle, S: spit), and of opening degree of the mouth (F: full, H: half,
Q: quarter) to each taking off pattern.
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Fig. 7. For the case with a float, relative frequency of pattern for a fish to take off the hook,
and of opening degree of the mouth to each taking off pattern. (See Fig. 6 for the
notation.)
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Table 2. Relative frequency distribution of the period(s) that there is the hook in the mouth
of a fish and each value of u test.

0.0< 15<  3.0< 45<  Landing®

(6.0<)
# 2 R. Freq. 0.65 0.13 0.064 0.0 0.15 78
#12 R. Freq. 0.64 0.20 0.11 0.021 0.028 145
u (# 2, #12) 0.19 —14 —12 N 343
Float  # 2 R. Freq. 0.48 0.14 0.13 0.029 0.23 103
Float #12 R. Freq. 0.62 0.19 0.015 0.0 0.18 68
w (F# 2, F#12) —18 —0.96 3.1%3 2.2%3 - 0.90
u (# 2, F# 2) 2.4* —0.15 —14 —2.3* -13
u (#12, F#12) 0.33 0.15 3.0*s 2.0*3 —3.6*3

*1 Included times that the fish came off the hook during landing.
*2 Number of observations.
*2 |yl > 1(0.05) = 1.96
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