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Kinematical Study on a Dolphin Kick with the Butterfly Stroke
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Abstract

The purpose of this study was to examine a dolphin kick with the butterfly stroke.
Subjects were six swimmers: a world record holder (MM) and five collegiate butterfly
strokers. This study consisted of two filming procedures; (1) MM swam in the event
of 200m butterfly storoke of the Pan Pacific Championships in Tokyo of 1985, (2)
The collegiate swimmers swam at three different speeds (74 %, 87 % and 97 % of maximal
swimmimg speed). The motions in the water were filmed by a high speed TV camera
(Sony) from a side. From the obtained video film, the kinematical paramenters, i.
e. the angles of the hip, the knee and the ankle joints on the saggital plane, were
obtained with a film motion analyzer (NAC).

Time differences of the three joint motions were observed both in the first and
the second kicks. This movement is generally called “Whipping movement”. In order
to get a larger swimming velocity, the ankle motion of the last phase during kicking
movement affects greatly the magnitude of the propulsive force. The extension speed
of the ankle in that phase was much faster in MM than in the collegiate swimmers.
The difference was clear in the second kick rather than first one. The changes of
knee angle in the first and the second kicks showed almost same pattern in MM,
although the angle change of the second kick was quite small compared to the first
one in the collegiate swimmers. Therefore, it is important for the collegiate swimmer
to improve the second kicking movement.
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Table 1. Physical characteristics of the subjects

Subject Sex Age (yrs) Height (cm) Weight (kg) Best Record
100m 200m
M M Female 22 173.0 64.0 57"93* 2'05"96*
A Male 22 173.0 67.0 5908 2'13"82
B Male 19 168.6 62.3 10155 21899
C Male 19 172.8 62.9 1054 2’5151
D Female 19 158.7 63.1 11073 2'39'01

E Female 20 159.0 54.4 10776 2'28"4

M M: Top swimmer in the world.
A~E: Collegiate swimmers.
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Table 2. Swimming velocity in the the experiment

Subject 1st trial (m/sec) 2nd trial (m/sec) 3rd trial (m/sec)
A 1.23 <60%> 155 <89%> 1.71 <98%>
B 1.37 <17%> 1.48 <86%> 1.62 <96%>
C 1.40 <82%> 1.53 <92%> 1.57 <96%>
D 1.10 <65%> 1.18 <74%> —_—
E 1.30 <87%> 1.40 <95%> R
MM — 1.57
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Fig.3. Angle changes of 3 joints in lower limb during the butterfly stroke in M. M. and male collegiate
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