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Preface

We all want our horses to be able to perform to the best of their ability
and we know that an effective training regime has many facets. The horse
must be worked correctly, fed a balanced ration, mentally and physically
healthy and well looked after. This book examines a further aspect of the
horse’s performance: it is designed to help all horse owners and riders to
understand how a horse moves and how its anatomy helps, or hinders,
the horse’s athletic ability.
No horse has perfect conformation, but no matter what their physical
characteristics all horses have the same biomechanical function. The better
the horse’s conformation and physique the more efficient it will be in biomechanical terms. In simple terms the horse will find it easier to do the
job and, as a result, will put less stress and strain on the muscles, bones,
tendons, ligaments and joints so will be likely to stay sounder for longer.
As the demands of competition increase, it is inevitable that success will
depend upon attention to the finest detail; for example, individualised
work and exercise programmes, development of the horses’ physical
capacity for work, prevention and treatment of injury and speedy and
effective recovery from exertion. Having more knowledge about how
their horse moves and the things that it finds easy or difficult to do allows
the rider to develop a work regime involving specific exercises that will
enhance the horse’s performance and prolong its working life. It will also
help riders recognise the limitations imposed on performance by the
horse’s own physical make-up.
This book examines horse anatomy, and then considers the phases of
the horse’s gaits, using sequences of photographs and detailed anatomical drawings to show the systems of support and movement at each
phase. The walk, trot, canter, gallop and jump are all examined, and the
effect of the rider on the horse evaluated so that the rider can take appropriate action to avoid hindering the horse. Tips are provided throughout
on ways in which the horse’s life can be made easier, such as saddle fitting,
warming up and cooling down procedures.
Ultimately, it is up to the rider to be sensitive to the individual requirements of his or her horse and to devise a programme of exercise and
training that best suits the individual animal, taking into account its
conformation, movement and action and its mental and physical ability
to cope with the work.

Part 1
Anatomy and Conformation

Chapter 1

The whole horse

Introduction (Fig. 1.1)
This book is designed to help all horse owners and riders understand how
a horse moves and how its anatomy helps it to perform. It will also help
riders recognise the limitations imposed on performance by the horse’s
own physical make-up.
Contrary to popular belief the horse, although a natural athlete, is not
a natural jumper. A loose horse, given enough excitement, will naturally
perform movements that equate to passage, piaffe, courbette and capriole; however, the horse’s heavy gut and relatively inflexible spine combine
to make jumping more difficult. Figure 1.1 shows the template of the
whole horse used for illustrative purposes throughout this book.

Fig. 1.1 The whole horse
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Training the performance horse
Observation of the following points when exercising and training the
performance horse will help to protect bones, tendons, ligaments and
muscles from injury:
•
•
•
•

•

•

•

Feeding a balanced diet will ensure that the necessary nutrients for
energy production, and tissue maintenance and repair are available.
Water is essential to maintain all body functions; therefore a supply of
fresh clean water must be available.
The salts lost in sweat should be replaced in the form of electrolytes
in the diet; these body salts are vital for nerve and muscle function.
Thorough warming up before executing strenuous or difficult exercises will ensure adequate blood supply to the muscles and minimise
the rise of injury.
Thorough cooling down after exercise will help the circulation remove
the toxic waste products of exercise (for example, lactic acid) and
reduce muscle stiffness.
Allowing the horse periods of relaxation and stretching during work
will help to prevent tension. When muscles are held in tension (think
how your shoulders feel after a stressful drive) the blood supply is
inadequate to remove waste products which accumulate and increase
the risk of injury and stiffness.
Regular shoeing to keep the horse’s feet in balance will ensure that
the joints of the limb remain in correct alignment and that the forces
generated during work are transmitted up the limb in a way that
minmises the risk of injury.

Points of the horse (Fig. 1.2)
Familiarity with the surface anatomy of the horse is important so that
underlying structures can be identified. The horse has evolved over many
thousands of years from a small fox-like creature with four toes on each
foot to the animal it is today with a single hoof at the end of each limb.
Figure 1.2 shows the points of the horse in detail.

The skeleton (Fig. 1.3)
The skeleton is the framework that supports and protects the soft tissues
of the horse’s body. In Fig. 1.2 many bony areas lying below the skin are
identified. Figure 1.3 shows the positions of the bones that give rise to
some of the points of the horse.
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Fig. 1.2 Points of the horse

Functions of the skeleton
• The skeleton is made of bone.
• Bone protects soft tissue; for example, the skull encloses and protects
the brain, and the vertebral column encloses and protects the spinal
cord.
• Skeletal muscles are attached to bones via tendons to enable
movement.
• Bone is a living tissue with a supply of blood and nerves.
• Bones meet and articulate at joints that vary in their ability to move.
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Axis
First thoracic vertebra
Lumbar vertebrae
Sacral vertebrae
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Point of shoulder
Scapula
First rib
Mandible
Maxilla
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•

The ends of the bones making up movable joints are covered by
cartilage, allowing them to slide smoothly over one another.
• Ligaments bind bone to bone, supporting the joints.
• The interior of the joint is lubricated by synovial fluid which is secreted
by the membrane covering the cartilage at the ends of the bones.

Skeletal muscles
The horse’s skeleton is incapable of movement on its own. All movements,
from a flick of the tail to the most difficult dressage manoeuvre, are
brought about by a complicated system of skeletal muscles. All horses,
regardless of breed, size or age, have the same arrangement of skeletal
muscles, but some muscles may be better developed in certain horses
depending upon their type of training. For example, the Thoroughbred
dressage horse will have a more highly developed topline than a racingfit Thoroughbred. In addition, centuries of selective breeding have led to
enhanced muscular development in some breeds and types of horses. The
Quarter horse, bred to sprint over a quarter of a mile, has highly muscular forelimbs and hindquarters. The sprinting Thoroughbred naturally has
a more muscular physique than its steeplechasing counterpart.
The skeletal muscles are under the horse’s conscious control and enable
it to adjust to the surrounding environment and to make necessary
movements such as running or grazing. Muscles are attached to and hence
move, various parts of the skeleton and body.
Skeletal muscles create movement by acting across joints. They are
usually arranged in opposing groups which perform opposite actions to
give smooth and even movements. Flexors are placed behind the bone and
pull it backwards, i.e. bend the joint, whereas extensors are placed in front
of the bone and pull it forwards, i.e. straighten the joint from the bent
position. Usually one of the pair of muscles is much stronger than the
other.
Each end of the muscle tapers from a larger muscle belly into a tendon,
which attaches the muscle to the bone. Muscle bellies vary in size and
shape: some are large flat sheets, such as the latissimus dorsi, and others
are long and strap-like, such as the brachiocephalicus.
The horse has no muscles below the knee, and all movement in this area
is carried out via tendons attached to the muscles higher up the limb. This
results in the lower limbs of performance horses being prone to tendon
and ligament injury. Tired muscles are more likely to result in injury.
For muscles to produce movement, they must be attached to bone at
both ends. These ends are sometimes classified as the ‘origin’ and ‘insertion’, the origin being the less movable of the two ends. In most cases,
when the muscle contracts (shortens) the insertion end is brought closer
to the origin.
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Muscles use energy to contract but do not have a way of stretching
themselves again: instead the contraction of the opposing muscle is used
to lengthen the shortened muscle. For example, if the splenius at the top
of the neck contracts, the head is lifted and the sternocephalicus on the
underside of the neck is lengthened correspondingly.
There are approximately 700 separate skeletal muscles in the horse’s
body. The name of the muscle may tell us what the main action of that
muscle is; for example, the digital extensor extends the toe. Others,
however, are named after their places of attachment; for example, the brachiocephalicus extends from the arm (brachium) to the head (cephalicus).
Names of some muscles and their actions are listed in Table 1.1.
The muscles can be considered as belonging to two systems:
•
•

The superficial muscles which lie just below the skin
The deep muscles which lie underneath the superficial muscles.

The superficial muscles are shown in Fig. 1.4 and the deep musculature
is shown in Fig. 1.5.

Rhomboideus
Splenius
Cervical part of trapezius
Superficial gluteal
Thoracic part of trapezius
Latissiumus dorsi

Brachiocephalicus
Deltoid
Triceps
Abdominal oblique
Intercostal muscles
Long digital extensor

Fig. 1.4 Superficial musculature

Biceps femoris

The whole horse
Table 1.1 Muscle actions

Muscle name

Origin

Insertion

Action

Trapezius (thoracis)

Thoracic
vertebrae

Scapula

Lifts shoulder

Trapezius (cervicis)

Cervical
vertebrae

Scapula

Lifts shoulder

Splenius

Spines of
4th and
6th thoracic
vertebrae

Wing of atlas
and cervical
vertebrae

Elevates head and turns head and neck to
one side

Sternocephalicus

Sternum

Back of jaw

Flexes head and neck forwards and
downwards

Rhomboideus

Occiput

Top of scapula

Lifts shoulder upwards and forwards

Brachiocephalicus

Wing of atlas

Humerus

Acts on cervical vertebrae, extends the
shoulder and produces sideways
movement of head and neck

Supraspinatus

Scapula

Humerus

Advances the forelimb

Deep pectoral

Sternum

Humerus

Helps raise thorax relative to the limb

Deltoideus

Scapula

Humerus

Flexes shoulder joint

Latissimus dorsi

Thoracic spines,
withers

Humerus

Flexes the shoulder joint and retracts
forelimb

Serratus ventralis

Ribs (lateral
surfaces of
1st to 9th)

Scapula

Lifts body in relation to the scapula;
suspends trunk between scapulae

Biceps femoris

Sacral
vertebrae

Femur (3rd
trochanter)

Extends and abducts the hind limb;
propulsion, rearing and kicking

Semitendinosus
(make up the
hamstring group)

Pelvis (tuber
ischii and
ilium)

Tibia

Extends hip and hock and flexes the stifle
so that limb is rotated inwards and
provides propulsion

Semimembranosus

Pelvis

Femur stifle
(medial side)

Adducts hind limb

Gluteus

Pelvis

Femur
(trochanter
major)

Abducts limb, strong hip extensor; rearing,
kicking and propulsion

Longissimus dorsi

Pelvis (sacrum)

Thoracic
vertebrae

Transmits propulsion from the hind limbs

Digital extensors

Upper ends of
radius and ulna

Via tendons to
long pastern,
short pastern
and pedal bone

Carries limb and foot forwards

Digital flexors

Upper ends of
radius and ulna

Via tendons to
short pastern
and pedal bone

Flexes the knee, fetlock and foot
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Complexus
Rhomboideus

Cervical part of ventral serratus
Spinalis dorsi

Medial gluteal

Longissimus dorsi

Quadriceps
femoris
Sternocephalicus
Sternothyrohyoid

Hamstring
muscles

Triceps
Radial carpal extensor

Common digital extensor

Fig. 1.5 Deep musculature

Gastrocnemius

Chapter 2

The head and neck

Introduction
The horse’s head acts as a heavy weight that is suspended at the end of
a long neck (Fig. 2.1). This arrangement allows the horse to alter its centre
of gravity with ease. The position of the horse’s head and neck has a significant effect on balance and weight distribution; this is discussed in
more detail in Chapter 8. When the horse’s head and neck are lowered,
more weight is carried on the forelimbs and the centre of gravity moves
forward. When the head and neck are raised, more weight is carried on
the hind limbs and the centre of gravity moves back. Muscles originating
in the forelimb and trunk that have a critical role in forelimb movement
are attached to the neck bones.

The skull (Fig. 2.2)
The skull is made up of many flat bones fitted together like a jigsaw
puzzle. These are connected together by fibrous joints known as sutures,
which ossify (become bone) with age. The junctions between the bones of
the skull become indistinct with age. The function of the skull is to protect
very delicate organs such as the brain and eyes, and other vital sensory
organs such as the nose and ears.
The eyes are situated deep within the orbits,
offering them some degree of protection. They
each sit in a pad of fat which provides a cushioning effect. When horses are ill or starving this fat
disappears and the eyes appear more sunken.
The skin which covers the horse’s face and neck
is thinner than the skin anywhere else on the body.

Teeth

Fig. 2.1 The head and neck

The horse’s head evolved to be relatively large in
relation to the overall size of the animal. This was
due to changes in dietary habits, which developed
with time from shrub browsing to a trickle-feeding

