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Change in Diving Behavior by Lip Shape and

Tied-eye Position of Crank Bait Lure

Nozomu Daida, Hiroshi Inada,* Tomohiro Miki,2 Takuhiro Sakai, Haruyuki Kanehiro

Department of Marine Science and Technology, Tokyo University of Fisheries, Tokyo 108-8477, Japan

Flume tank experiments were conducted to clarify the relationship among tied-eye position, line tension and

diving behavior of crank bait lures with different shapes of lip. Experimental lure-lips having the same area and

different aspect ratio (1=0.3, 0.5, 1.0, 1.5, 2.0) in the plane view were made. Trial lures with the same body were

used in the experiments at velocities of 40, 60 and 80 cm/s in the flow. Attack angle of the lures and tension on the

towing line were measured in the tank test. The lure behavior was also recorded by video cameras from the top

and the side of the observation area. We used an index C,(=Sr/S) that indicates the areal ratio of the forepart of
the tied-eye (Sr) to the whole area (S) of the lure in the plane view. It was confirmed that there was a constant
relationship respectively between the areal ratio (C) and line tension on a towing line, C, and attack angle of the

line, even for different shapes of lip attached. In the case of different lips, the tested lures showed steady diving be-

havior within the range of C;=0.2 to 0.3.
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Fig. 1. Scheme of an experimental crank bait lure.
Figures show the length in mm. A expresses the aspect
ratio.
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Fig. 2. Indexes (C, C;) of tied-eye position for ex-
perimental crank bait lures.
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04 Table 1. Specifications of experimental lures
A L,(mm) L,(mm) C; C,
03 | 015 015
0.18 0.18
A 0.20 0.20
& oz 03 0.23 0.23
——0.5 0.3 20 70 0.25 0.25
—©0-1.0 0.28 0.28
01 —A—1.5 0.30 0.30
-a—-20 0.33 0.33
0.35 0.35
% 0.1 02 03 04 0.13 0.15
0.15 0.17
C, 0.18 0.20
0.20 0.23
Fig. 3. Relationship between the indexes of tied-eye po- 0.5 26 53 0.93 0.26
sition C; and C; for five specific lip shapes (aspect ratio
2=0.3, 0.5, 1.0, 1.5 and 2.0). 0.25 0.29
0.28 0.32
0.30 0.35
0.10 0.14
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Fig. 4. Schematic diagram showing the flume tank and
the data sampling flow. Figures show the length in cm.
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Fig. 5. Relationship between the indexes (C;, C;) of tied-eye positions and attack angle («) of experimental lures for five specific
lip shapes (aspect ratio A=0.3, 0.5, 1.0, 1.5, 2.0) in the flume tank (current velocity =40, 60, 80 cm/s). In left graphs (A), (C),
(E), the index of tied-eye position is shown by C,. In right graphs (B), (D), (F), the index of tied-eye position is shown by C,.
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Fig. 6. Relationship between the indexes (C;, C;) of tied-eye positions and average tensions on the line of experimental lures for
five specific lip shapes (aspect ratio 1=0.3, 0.5, 1.0, 1.5, 2.0) in the flume tank (current velocity =40, 60, 80 cm/s). In left
graphs (A), (C), (E), the index of tied-eye position is shown by C,. In right graphs (B), (D), (F), the index of tied-eye position
is shown by C..
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Fig. 7. Relationship between attack angle (o) and
average tensions of experimental lures for five specific
lip shapes (aspect ratio A=0.3, 0.5, 1.0, 1.5, 2.0) in
the flume tank (current velocity =40, 60, 80 cm/s).
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Fig. 8. Relationship between tied-eye position and vibrating frequency of experimental lures for five specific lip shapes (aspect ra-
tio A=0.3, 0.5, 1.0, 1.5, 2.0) in the flume tank (current velocity =40, 60, 80 cm/s). In left graphs (A), (C), (E), the index of
tied-eye position is shown by C. In right graphs (B), (D), (F), the index of tied-eye position is shown by C,.
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Fig. 9. Periodic fluctuation in the line tension of ex-
perimental lures (aspect ratio A=0.3) with different
tied-eye position C,(=0.15, 0.18, 0.20, 0.23, 0.25,
0.28, 0.30) and the specific current velocity (40 cm/s)
in the flume tank. Left graph (A) shows the fluctua-
tion of line tension for two seconds. Right graph (B)
shows the power spectrum in vibration frequency on
the line tension of lures.
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