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Effects of swimming distance and time
on the oxygen debt in crawl swimniing

Kaoru TAKAMATSU, Sachie OKAMOTO* and Taiichi TOGASHI**

This study investigated the effects of swimming distance and time on the oxygen debt in crawl
swimming at the distance of 50, 100, 150, 200, 400 and 800 meters. Subjects were two college male
swimmers, a sprint swimmer (S, 100 m crawl-55” 86) and a middle distance swimmer (M, 400 m
individual medley-4'42"47) .

Results were as follows;

1) There was no individual difference in maximum oxygen debt (S,11.92 £; M, 11.94 £).

2 ) Maximum oxygen debt was obtained for subject S at swimming distance of 150 meters and
time of 97 seconds, and for subject M at swimming distance of 200 meters and time of 128 seconds.

3) Compared with subject M, oxygen debt of subject S was greater at shorter swimming
distance (time) and smaller at longer one.

These results suggest that swimming distance with exhaustion in 1.5 to 2 minutes, i.e., 150 to
200 meters, may be effective for most swimmers to develop anaerobic endurance by maximum and
nearmaximum crawl swimming. Because oxygen debt in swimming is considered to be smaller than
that of sprint running, it is suggested that anaerobic endurance for swimmers is improved by exercises
other than swimming.
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Table 1 Record, mean swimming speed, mean stroke frequency, and oxygen debt of 50 m
to 800 m crawl swimming.
Subject Swimming  Record Mean swimming Mean stroke Oxygen debt
distance speed? frequency?

m m/sec %2 times/50m %2 J) %2
50 27743 1.82 100.0 45.0 100.0 8.56 71.8
Sprint 100 59706 1.6940.08 93.0 43.5£2.1 96.7 10.78 90.4
swimmer 150 1'36748 1.55+0.07 85.2 39.3+2.1 87.3 11.9% 100.0
) 200 211740 1.52+0.06 83.5 39.5+2.1 87.8 11.56 97.0
400 4'41"89 1.42+0.06 78.0 38.9£2.0 86.4 9.42 79.0
800 941742 1.3810.04 75.8 38.5£1.6 85.6 9.43 79.1
Middle 50 27719 1.84 100.0 46.0 100.0 8.78 73.5
distance 150 1734”38 1.59+0.07 86.4 41.7+£1.2  90.7 10.47 87.7
swimmer 200 207791 1.56+0.04 84.8 41.5x£2.1 90.2 11.94 100.0
™) 400 4'31”55 1.4740.05 79.9 40.0+2.6 87.0 10.57 88.5
800 926”78 1.4140.04 76.6 39.2+1.0 85.2 10.32 86.4

1) Mean swimming speed and mean stroke frequency were measured every fifty meters.
2)  Symbol % indicates rate to the maximum value.
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