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Biomechanics of the Movements

Conclusion of three parts on biomechanics in the USDF “L” program

BY J. ASHTON MOORE

SCIENTIFIC METHOD: Biomechanics
research shows that some movements, including
canter pirouettes, happen differently than the
rules describe. Pictured: Kathy Adams and her
Dutch gelding Lion (Concorde x Sultan).

N THE PAST TWO ISSUES, I HAVE OUT-

lined the “L” Education Program’s

teachings of equine biomechanical
principles and the biomechanics of the
three gaits. In this article, I will end my se-
ries with a look at the biomechanics of
dressage movements. I’ll finish with a dis-
cussion of the application of biomechan-
ical principles to dressage judging.

Movements Defined

“Movement” includes three separate is-
sues. According to USDF’s Glossary of
Judging Terms:

Movement: The manner in which the
horse moves over the ground (this includes
freedom and regularity; see last month’s
“Judge’s Box” for explanations of the lat-
ter terms).

Test movement: A section of a dres-
sage test to be evaluated with one score
on the score sheet.

Dressage movement: An exercise as
opposed to a figure, a pattern, a transi-
tion, or some combination thereof.
Dressage movements are leg-yield, shoul-
der-in, rein back, travers, renvers, half-
pass at trot and canter, flying changes,
pirouettes, turns on the haunches, piaffe,
and passage.

How Judges Evaluate Movements

In the “L” program, we address the first
issue (movement of the horse) in the sec-
tion on general biomechanics and me-
chanics of the gaits. We address the
second and third issues (test movements,
including figures, patterns, transitions,
and combinations; and dressage move-
ments) in the section on biomechanics of
the movements.

When we evaluate the test movements
and dressage movements, we first deter-
mine whether the horse has performed the
required task; then we evaluate the bio-
mechanics (basics) of the performed task.

To evaluate the task, we address the
“what”—the descriptions and compo-
nents specific to each movement. In leg-
yield, for example, the judge looks for
the following:

e Alignment of the horse’s body parts
(straight, not twisted at the base of the
neck)

e Parallelism of the horse’s body to the
line of reference (in our tests, the long
side of the arena)

e Sideways progression along the appro-
priate line of travel.

Then the judge addresses the “how”—
the biomechanics and the basics. In a leg-
yield to the right, away from the rider’s left
leg, the judge evaluates the following:
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® Do the leading (right) legs step forward
enough, or are they merely falling side-
ways (abducting) in order to accom-
plish sideways progress?

¢ Do the trailing (left) legs step forward
toward and under the horse’s midline,
or are they mainly pushing to the left?

¢ Do the legs leave the ground when they
are near the vertical, or are they an-
gled while the hoof is still grounded
(sprawling, on the forehand)?

e Is the horse in self-carriage, or is he
being mauled into “creating the look’?
We also address “common faults in per-

formance” in the various movements. This

approach can be used to assess any dres-

sage movement or test movement, in terms

of both task and basics (biomechanics).

Science, Not Faith

A little basic biomechanical knowledge
about the dressage movements helps us
to recognize whether an exercise is per-
formed correctly and whether it is done
well. It also helps us to recognize when
an exercise is described or perceived incor-
rectly. Most of us have heard exercises
described in certain ways all our riding
lives. Familiarity has led us to the “ah
syndrome”—the tendency to nod sagely
in agreement in the face of any amount
of nonsense. Einstein said, “A foolish
faith in authority is the worst enemy of
truth.” Familiarity with biomechanics al-
lows us to avoid operating on faith in au-
thority and allows us to operate from
knowledge.

Despite solid evidence of biomechan-
ical inaccuracy, examples of “faith in au-
thority” and the “ah syndrome” persist
in both the FEI dressage rules and our
own national rules. For instance, the pas-
sage has long been described as having
a prolonged phase of suspension, when
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in fact it has a relatively prolonged phase
of support and a relatively reduced phase

of suspension. The language was cor-
rected in the US Equestrian Federation
Rule Book in the last edition (after 20
years of discussion!), but the passage is

Keep joints
in healthy
balance.

still described incorrectly in the FEI rules.

Another movement that biomechani-
cal research showed to be different than
the conventional wisdom is the piaffe. For
many years, piaffe was said to have sus-
pension and impulsion. In fact, it has nei-
ther: Most of the energy generated remains
stored (as engagement) instead of released
as thrust (impulsion). Impulsion involves
forward movement, but piaffe is supposed
to remain “on the spot” or very close to
it. Unfortunately, the rule books still state
that piaffe has impulsion.

The FEI and USEF rules describe the
pirouette correctly, but only in reference
to the walk. A bit of biomechanics aware-
ness makes it clear that the rules’ appli-
cation to the canter pirouette is absolutely
incorrect—and has been for decades.
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Because the canter is an asymmetrical,
nonreciprocating gait, the horse would
have to step backward with its outside
hind leg in order to perform the pirou-
ette as described in the rules. What’s more,

the “reference leg” is the outside hind leg Onbe FDA-approvec Aclecpiard im

[FOLvRILFATED GLYO0S ARTH OGLYEAH]
offers thecomplete
ckeasermodife g ostecarthritis
treatmert that begns warking
tvwo biowrs aftar the first injection.

(which, ideally, is lifted and put down in
nearly the same place), not the inside hind
leg, as described in the rules.

Biomechanics and Judging

After the discussions of general biome-
chanics and mechanics of the gaits and
movements, “L” program participants
learn how to apply this information to
the process of judging.
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IS THE HORSE ON THE BIT?

The judge looks at: The horse’s neck,
head, and outline

The judge looks for: Stretched convex
topline (distance from withers to poll
along the crest; no broken neckline or
dropped poll); the complexus muscula-
ture (delineated from jaw to shoulder;
pulsing and “alive); concavity of the un-
derline of the neck (not bulging); the front
line of the face at or slightly in front of
the vertical.

IS THE HORSE STRAIGHT?

The judge looks at: The horse’s spine and
the line of travel

The judge looks for: An aligned spine;
parallelism to line of travel (no lateral
deviation of forehand or haunches); di-
rectness of line of travel (accuracy; no
drifting or weaving).

ARE THE GAITS PURE?

The judge looks at: The footfalls
The judge looks for: Correct sequence and
spacing of footfalls; evenness of timing of

footfalls; simultaneity of footfalls of diag-
onal pairs in trot and canter.

ARE THE GAITS OF GOOD QUALITY
AND IN BALANCE?

The judge looks at: The legs and footfalls
The judge looks for: The hoof to leave the
ground soon after the cannon bone be-
comes vertical (mid-stance phase) in trot
and canter; the hind foot to reach as far
forward of the hip as it is behind the hip
when the hoof is lifted; the joints of the
hind legs to bend when each leg is grounded
(engagement) and lifted (hock action).

MOVEMENT EVALUATION: CIRCLE

The judge looks at: The horse’s outer side
and inner side; placement of footfalls
The judge looks for: Stretched and length-
ened outer side, not just a contracted inner
side; flexion in the throatlatch and poll;
adduction and reach of the outer foreleg in
the direction of the turn; adduction of the
inner hind leg forward toward the horse’s
midline; straightforward steps of the in-
ner foreleg and the outer hind leg.
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MOVEMENT EVALUATION: HALF-PASS
The judge looks at: The horse’s body po-
sition relative to the arena; the horse’s
neck and legs

The judge looks for: The horse’s body po-
sition relative to the arena; that the horse
is nearly parallel to the long side of the
arena (line of reference), with the fore-
hand slightly leading; the outside of the
neck is stretched long; the angle between
the skull or the side of the cheek and the
side of the neck at the throatlatch; no leg
extends very far out from under the body
(neither backward nor sideways); hooves
are lifted when the legs are nearly vertical
(outer hind leg not angled while still
grounded); adduction of outer legs.

These are just a few examples that show
how judges in the “L” program evaluate
the various aspects of gaits and move-
ments. If we do not operate in this way, it
is easy to be distracted by extraneous is-
sues, to be fooled by “flashy,” or to be in-
consistent in addressing issues. Judges and
trainers’ understanding of basics and bio-
mechanics defends dressage against arti-
ficialness and succumbing to trends and
also improves communication.

For those who would like to learn more
about biomechanics than we have time
to offer in the “L” program, I suggest the
books and lectures of McPhail Dressage
Chair Dr. Hilary Clayton.

For the Good of the Sport
and the Horse

By understanding how the horse operates
as a machine (general equine biomechan-
ics and mechanics of the gaits) as well as
the mechanics of the movements, we learn
about how to judge more knowledgeably.
Most important, we learn about how to
make horses go better and how to make
their lives better, as we ask them to bend
to our will. A

“L” program faculty member ]. Ashton Moore,
of San Juan Bautista, CA, is a USEF “S” judge
and a member of the USDF Judges Conumittee.
He has trained and competed through Grand
Prix and is also an experienced freestyle com-
petitor as well as an FEI “O” vaulting judge.



