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Thedifference between winning and losing a race may depend on how wel an
athl etecopeswith thefatiguefactor. Physiologically,thismay berdlated to thetraining
regimend theathlete. Biomechanicaly, it may be theadjustments madein technique.

Batesand Haven (1974). Haven (1977), and Richards (1980) have shown t hat
horizonta velocity i sdecreased during the latter stagesof running araceduetofatigue.
Thereduction in velocity isaccompanied by shortened strides (Bates & Haven, 1974;
Elliott & Roberts, 1980; Haven, 1977; Richards, 1980; and Sparks, 1974). Batesand
Haven (1974) and Haven (1977)found accompanyingdecreasesin stridefrequency with
long distance sprintersand middle distance runners. However, Elliott and Roberts
(1980) and Sparks (1974) found increasesin stride frequency with middle distance
runners. Richards(1980) found virtally littlechangeinstride frequency with marathoners.
Ancther mgor fatigue effect was a longer time spent in the support phase o the run
(Bates & Haven, 1974; Elliott & Roberts, 1980; and Haven. 1977).

Thereisanothert ype of sprinting athleteabout whom little isknown. Thisisthe
greyhound racer. Origindly brought from Europe by Midwestern farmers to chase
unwanted rabbitsfrom thefields. they later became used for sport and now competein
racing events.

The greyhound athlete races around an ovd track for a distance of 5/16 mi
(502.92m). They begin therace from a starting gate, and then chase a lurearound the
track. An earlier sudy by the authors of this study described some d the kinematic
parameters of theracinggait To further understand thegait pattern over the course o
the race, a second study was undertaken to determinesdlected kinematic differencesin
therunning gait during the beginningand end of therace.

METHODOWGY

Eleven greyhound athletes from the Woodlands Kennd Club in Kansas City,
Kansaswerefilmed duringt he schooling raceswithaLOC AM camera(148fps) placed
perpendicular to the straight-away near the finish line. The dogs smulated race
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conditions by leaving the gate and chasing a lurearound the track.  After thefilm was
developed. it was digitized and computer anayzed to obtain sdected kinematic data
related to velocity changes. The parameterssd ected for investigation were horizontal
velocity. stridefrequency, smdelength. total support time, front leg support time, rear
leg support time. total flight time, front leg flight distance, and rear leg flight distance.
Paired t-tests wereperformed on each kinematicparameter between thetwoconditions.
Significance was determinedd thep <.05 levd.

RESULTS AND DISCUSSION

The kinematic changesfrom beginning to end of the raceareshownin Table 1.
Significantdifferencesaso areindicated.

Tablel
KinematicChangesat the Beginningand End of the Race.

Parameter Beginning Ed
Horizonta velocity 16.45 m/s 14.58 m/s *
Stridefrequency 3.25 strfs 282 strfs *
Stridelength 5.06m 517m NS
Tota supporttime 187s 225 *
Front leg support time 093s d14s =
Reer leg support time 093s d16s *
Totd flight time 122 J130s NS
Front leg flight digtance 123 m 142m *
Rear leg flight digtance 250m 232m *
*p<.05

Thereis little information availableon greyhound racing. Mogt o the animd
literaturedescribesnorma or pathologica gait. Therefore. thefollowing discussonwiill
compare human runnerswith greyhounds under fatigue conditions.

Judt as in human runners (Bates & Haven, 1974; Haven, 1977; and Richards,
1980). greyhound runnersal so decrease overdl horizontd velocity from beginning to
ad o therace. However. wheressstride length in humians generdly decreases with
fatigue (Bates & Haven, 1974; Elliott & Roberts, 1980; Haven, 1977; Richards, 1980;
and Sparks 1974). thestridelengthin greyhounds remainsunchanged. Even though the
overdl smdelength does not change, thesteplength does. Thisisindicated by rear leg
flight distance which decreases sgnificantly and front leg distance which increases

82



significantly. This is in disagreement with Alexander and Goldspink (1977) who said
that mammals increasesHdelength as they increase their speed, bw keep the step length
fairly constant.

Thes G de frequency decreases significantly in greyhounds from beginning to end
of the race. This is not unlike the human runner in the longer sprint races who does the
same (Bates and Haven, 1974 and Haven, 1977). In longer races with humans, thes Ade
frequency increases (Elliott and Roberts, 19800nd Sparks, 1974), or remains the same
(Richards, 1980).

Support times in greyhounds increase significantly from beginning to end of the
race. This includes total support time as well as front and rear leg support times. This
is similar to human runners who also increase support time toward the end of the w e
(Batesond Haven, 1974; Elliott and Roberts, 1980; and Haven, 1977). There Wss no
significant change in the total flight time of the greyhounds.

Overall horizontal velocity in the greyhounds decreased because the sBde
frequency decreased with little ot no accompanying changes ins Ade length. It would
appear the back legs absorbed more energy later in the race which limited the amount
of stored elastic energy available to project the dog forward. This is evidenced by the
fact that more time was spent in ground support than in flight. Even though the pusbo 6
generated by the back legs allowed the overall s Ade length to remain unchanged, the
ratio of Je0. leg flight distance to front leg flight distance decreased.

Alexander, Dimery, & Kemr, (1985) described the galloping sGde of 9 quadruped
in terms of energy changes. In the initial foot strike the front legs are doing negative
work, removing energy from the body. As thebody mass is driven forward over the front
legs and the rear legs 3 e moving forward undes the body, positive work is being
performed, thus restoring energy. When the Jeol legs touch the ground unde) the body;
negative work with the resulting loss of energy occurs again. Then, whben the rear legs
push off, positive work and energy restoration begins. When the four legs 3 Je situated
under the body during the flight phase, the spine of the dog is bent into 3 smooth curve.
The longissmus muscle is stretchedand acts as a spring that stores and returns internal
kinetic energy. When the rear leg flight distance is reduced as it was in this study, the
“spring” is nw as effective in restoring energy.

CONCLUSIONS

It was concluded that 5 fatigue effect or the inefficient use of the stored elastic
energy in the rear legs is occurring in the greyhound athletes from the beginning to the
end of the race. This may have implications for future training programs.
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