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Definition of biomechanics: 
1.  The study of the mechanics of a living body, especially of the forces exerted by 
muscles and gravity on the skeletal structure 
2. Biomechanics is the science of movement of a living body, including how muscles, 
bones, tendons and ligaments work together to produce movement. 
 
 We now have a basis for searching out the research projects that should clarify the 
negative impacts upon the horse’s operating muscle structure created by the rider, 
equipment and schooling techniques.   What we actually find is numerous individual 
studies and research projects aimed at specific problems within the equine muscle 
structure.   The majority of these studies and research projects are solely devoted to 
disease induced muscle injuries. 
 

 Ladies and Gentlemen, pictured above are two 
images of western rolkur, one image of racing rolkur, and one image of dressage rolkur.   
I could post pages and pages of this schooling technique of which there is not one 
scientific research study existing. 
 The most intense biomechanics information I could find is located at the website 
of Dr. Nancy Nicholson, PhD, Miami University, Oxford, Ohio: 
http://nicholnl.wcp.muohio.edu/DingosBreakfastClub/BioMech/BioMechRide1.html 
and Theresa Sandin’s http://www.sustainabledressage.net 
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These two dressage images represent the standard 
frame of the horses’ head and neck carriage in 
competitive dressage, which is in violation of the 
competition rules of dressage. 
Notice the use of the curb bit that places the head 
behind the vertical and thus breaks the topline of 
the horse at the third vertebra rather than having 
an arc from the withers to the poll. 
  

 Equisearch.com is a website with a lot of articles relating to the anatomy of the 
horse.   I recently discovered this one; 
http://www.equisearch.com/horses_riding_training/training/general/flying_lead_change_c
linton_anderson_020509/ 
in which Clinton Anderson is demonstrating the flying lead change and in which you can 
view individual clips in sequence.   Upon examination of the individual clips, one can see 
that the ‘standardized’ western head carriage, clearly demonstrates the horse is heavy on 
the forehand, blocking the extension of the shoulders, so that the hind legs actually have a 
longer stride length than the fore legs.   This standardized head carriage places the poll 
below the line of the withers, which is in violation of western show competition rules, 
and is counter productive to the horse operating its muscle structure correctly when being 
ridden. 

This image to the left was posted on a forum by 
an individual who recognized that this head 
position is not beneficial to the ridden horse. 
Please notice the hind leg is placed farther 
forward than the fore leg, this shows that the 
horse is not capable of extending the fore leg 
correctly and thus is short striding with the fore 
leg. 
 

 This image to the right is another from 
Equisearch and it is from an article entitled 
Click 'n Learn: Teach Your Horse Self-Carriage  
by Robin Gollehon.  Please observe that the left 
hind leg is way far underneath the torso while 
the fore leg does not come close to matching the 
extension of the hind leg.   This horse is not in 
self carriage, it is in fact, heavy on the forehand. 
http://www.equisearch.com/horses_riding_training/western/pleasure/teach_self_carriage_
012610/ 
 Two separate head carriages of the western horse that clearly demonstrate the 
horses’ inability to be in self carriage and to obtain extension of the shoulder and fore leg. 
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 This image to the left is from a site called 
Ponybox.com and is from an article written by 
Fantasy Farms entitled “Western Pleasure”. 
 When you compare this image to the two 
previous western images it is easy for one to see 
the distinct difference in the positions of the legs. 
With the head/neck carriage in the correct 
position the horse is able to sustain self carriage 
and equal stride lengths. 

 The so called ‘rounded’ horses cannot be in self carriage and have equal extension 
because the shoulder muscles are blocked and the muscles across the wither spread are 
disengaged. 
 Let us now turn to dressage head and neck carriage.   
The image to the right is Col. Alois Podhajsky in the 
movement of passage, and one can clearly see the equality of 
the strides.   Notice the head carriage, poll high and nose in 
front of the vertical. 

Notice the leg 
positions of the horse 
to the left.  At passage 
the cannon bones of 
the horse are angled 
underneath the horse rather than being equally at 
the vertical. 

  
 From the Pacific Equestrian Center web site I located this image below of 
Romadour II at the extended trot.   Look at the head carriage and angle of the face.   The 
image represents a more correct picture. 
 The image to the right is of Totilas at extended trot.   Notice the difference in the 
angle of the hind leg to the fore leg.   Notice that the foreleg is already at the apex of the 
height which means that it cannot extend forward but rather it must come downward.   
Notice also that the head carriage is at the vertical with poll not being the highest point.   
These images represent the standard now being allowed in the dressage competition 
arena.  All three images violate the Federation Equestre Internationale Rule of Dressage 
Articles 401 through 417, which mandate that the poll shall be the highest point at all 

times and the 
nose shall be 
in front of the 
vertical except 
at piaffe which 
it can be at the 
vertical. 
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This head carriage actually inhibits the performance of the shoulders and fore legs 
because of the constraints and restraints the positions and bit pressure apply to the neck 
and shoulder muscles of the horse. 

You have been presented images that 
clearly demonstrate the lack of 
comprehension of the equine working 
muscle structures.  Delving into the 
scientific research of the equine 
biomechanics we must search out studies 

that have been done and their findings. 
 The primary focus of muscle injury studies has been focused upon disease induced 
afflictions.   There are currently no available scientific studies regarding the muscle injury 
known as rider, equipment, and schooling induced tetanic contractions. 
Definitions of:  
1. Tetanic contraction:  sustained muscular contraction without intervals of relaxation.  
 When tetanized, the contracting tension in the muscle remains constant in a steady 
 state. This is the maximal contraction. 
2. Spasm, muscle: the increased muscular tension and shortness that cannot be released 
 voluntarily and prevents lengthening of the muscles involved. Caused by pain 
 stimuli to the lower motor neurons.  
3. Hyperflexion: excessive and forceful flexion of a limb or other part. 
 Improper contraction of muscles is usually the result that occurs when muscles are 
damaged.   A contraction is a drawing together – a shortening or shrinkage.    These 
contractions can be caused by muscle spasms wherein the increased muscular tension and 
shortness cannot be released voluntarily and prevents lengthening of the muscles 
involved.    
 The primary muscle injuries in the working/ridden horse are tetanic contractions 
which are sustained muscular contractions without intervals of relaxation.   When 
tetanized, the contracting tension in the muscle remains constant in a steady state.   This 
is the maximal contraction and causes rigidity of the muscle system within the region. 
 Cause and effect of the combination of rider, saddle and bridle used upon a horse 
has never been studied in a scientific research study.    Individual localized studies have 
been done by independent researchers such as how bits move in the mouth, back pain 
studies, saddle pressure points, etc., however, a cumulative study has never been 
accomplished. 
 Externally induced tetanic contractions are not recognized nor widely discussed or 
researched in the equine world.   Odd situation, as externally induced tetanic contractions 
alter gait movement, stride length, self carriage, and impulsion, which causes the horse to 
be unable to perform at its optimum and thus as in the case of dressage horses, actually 
unable to meet the stipulated descriptions which clarify how the horse shall appear 
performing the movements. 
 In the working/ridden horse, the most common area for externally induced tetanic 
contractions is the lumbar region, followed by the pelvic region, then followed by the  
shoulder, followed by the neck.   Generally you will find that tetanic contractions do  
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occur concurrently in the neck and shoulder area.   The pelvic and lumbar regions are 
affected by different direct forces other than the neck and shoulders, however, tetanic 
contractions within the neck and shoulder areas do have an indirect impact upon the 
lumbar and pelvic regions.   Externally induced tetanic contractions can exist within one 
localized region or these contractions can exist in conjunction with another region, such 
as left or right front diagonally to the right or left rear. 
The Back: 
 In the lumbar region, the area of the loins and point of the hip, the muscles are 
subject to numerous overstresses caused by the horse not rising the back.   The muscles in 
this region that are directly affected are the thoracolumbar facia, the transverse abdominal 
muscles, costal retractor muscles, lumbar longissismus muscles, and the middle gluteal 
muscles. 
 The pelvic region consists of the sacral region [croup] and the gluteal region 
[hindquarters].    The muscles in this region that are directly affected are the sacral tuber, 
gluteal fascia, superfacial gluteal muscles, biceps femoris muscles, and the 
semitendinosus muscles. 
 These two regions manifest the gait and length of stride of the hindquarters.  
These two regions are also the rear component in the suspension bridge muscle support 
system for the back and torso regions.   When even one muscle is affected by tetanic 
contraction, the entire back and hindquarters are directly affected.   The result is more 
than one muscle will be in tetanic contraction, and this single muscle injury will directly 
impact surrounding muscle support systems until the entire region is locked down in 
tetanic contraction. 
 A prime example of the singular affect can be seen when one does palpate the 
region of the loin and proceeds to press down upon the longissimus muscle in a particular 
spot, most often the horse will move downward and away in order to not be affected by 
the palpation.   If one continues the palpation and tries to go deeper, one will be met with 
rigidity of the longissimus and thoracolumbar facia muscles, and if one is able to work 
past this rigidity one may find the costal retractor and transverse abdominal muscles may 
also be affected. 
 These locations may not be affecting the rest of the hindquarter.   However, as a 
result of these externally induced tetanic compressions, the sacral region will probably be 
affected.   The gluteal region also may or may not be affected and palpation through the 
region will reveal tetanic compressions. 
 Externally induced tetanic contractions within the muscle structure of the 
hindquarters directly affect the length of stride and the gait of the hind legs.   Therefore, 
under any rules governing the health and welfare of the horse, a horse with tetanic 
contractions that affect length of stride and gait must not be allowed to compete in 
sanction events. 
The Neck/shoulders: 
 Rider impact upon the forehand of the horse should be of paramount concern to 
any individual who truly stands for the health and welfare of the horse. 
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 Where the rider places him or herself is a critical piece of the puzzle of constraints  
and restraints imposed upon the horse.   The majority of working/ridden horses have the 
rider and saddle set forward close to or partially upon the withers of the horse.   This 
places all of the weight of the rider and the saddle upon the forehand of the horse.   Such 
weight is imposed upon the horse to its detriment, due to the fact that the horse carries 
60% of its weight on the forehand.   Adding the weight of the rider and saddle in the 
forward position loads the fulcrum in the front and the horse is not balanced.   The 
forward placed saddle has a direct compression impact upon the muscle underlying the 
saddle and can cause these various muscles to have an externally induced tetanic 
contraction. 

Plate 1 [Surface muscles] image from “Horse Anatomy, A Pictorial Approach to Equine Structure” 
by Peter Goody, illustrated by John Goody] 

 
 The back muscle structure of the horse is designed as a connector front to rear, a 
suspension bridge, as well as, the stringer for the muscles of the abdomen and torso.   
Placing the saddle forward actually impedes the operational function of the thoracic 
longissismus, the thoracic and cervical, the cranial dorsal serrate, the caudal dorsal 
serrate, latissimus dorsi muscles, and the thoracic part of trapezius muscles. 
 The fulcrum point for the horse is approximately at the 12th thoracic vertebrae.   
Place weight upon the back of the horse and the fulcrum will shift rearward in order to  
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maintain the balance in the forward motion of the horse.   The shift is usually rearward to 
the 17th and/or 18th thoracic vertebrae.   Placement of the riders’ spine close to this 
location will not have a negative affect upon the lumbar vertebrae and thus the kidneys 
will not be in any danger.  

 
 
The first image [plate 1] is Deep Muscles (1) and the second image [plate 2] is Deep Muscles (2) image from “Horse Anatomy, A 
Pictorial Approach to Equine Structure” by Peter Goody, illustrated by John Goody] 

 
 The saddle will thus no longer act as an impediment upon the back muscle 
structure of the horse, if it is correctly designed and fitted.   The thoracic trapezius 
muscles extend forward over the withers and the saddle should not now have any impact 
forces upon these muscles.   
 What impact does the rider impose upon the neck of the horse?  Excessive 
pressures applied to the bit, excessive pressure applied to the bit and bridle when pulling 
the reins rearward are the direct and proximate cause of tetanic contractions throughout 
the muscle system of the horse.  
 The shoulder muscles are independent of the back ‘suspension bridge’ structure; 
however the shoulders connect to the withers through the deltoid, and the thoracic 
trapezius muscles.   The shoulder muscles are not independent of the neck muscles.   The 
omotransverse, the supraspinous & infraspinous, subclavius muscles, cutaneous muscles 
of shoulder, and cervical part of trapezius muscle are all directly affected by the riders’ 
pressures being applied to the face and mouth of the horse. 
 Over bent and behind the vertical, as well as rolkur directly apply excessive 
external compression forces upon muscles, nerves and glands directly behind and under 
the jaws.   The tranverse cervical nerves, and numerous other muscles of the head, poll 
and neck regions are directly affected by the riders’ pressures being applied to the face 
and mouth of the horse. 
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This image of the head and 
neck regions of the horse 
clearly show some of the 
muscles directly affected by 
the rider through incorrect 
head placement and 
excessive pressures applied 
to the bit and/or bits. 
[plate 3 image from “Horse Anatomy, A 
Pictorial Approach to Equine Structure” 
by Peter Goody, illustrated by John 
Goody] 
 Externally induced 
tetanic contraction injuries 
are usually recognizable 

even when the injury is new and/or minor.   The exercise-induced muscle damage (EIMD) 
known as tetanic contraction injuries are easily repaired and the process is usually 
permanent unless the horse re-injures itself in some manner.   
  Currently there are numerous schools, companies, and individuals marketing 
equine massage, equine ‘myotherapy’, laser therapy, aqua therapy, heat therapy and of 
course nutritional therapy as solutions for horses displaying abnormal gaits and abnormal 
behaviors when being ridden.    Each of these modalities has some benefits to externally 
induced tetanic contraction injuries, however, factors such as repetitiveness of session 
requirement costs, and nutritional supplement costs should be seriously looked at.  [myo 
means muscle] 
 Marketed equine massage and myotherapy techniques are not completely effective 
as the principles applied are human in nature and actually do not correctly/completely 
induce repair within the deep muscles nor along the contracted section of muscle.   
Research on the Internet has shown that equine massage therapists manipulate the 
muscles, while equine myotherapists use trigger point modality in conjunction with 
massage.   These therapies do work and are beneficial, just not completely effective. 
 In referencing muscle injuries in many of the scientific papers, they use the word 
lesion and it means:  a localized pathological change in a bodily organ or tissue.  
However, it appears that the studies are aimed directly at disease caused lesions and not 
lesions that are caused by external forces causing excess use of the individual and 
regional muscles. 
 I found numerous studies done regarding exercise-induced metabolic muscle 
damage on the Internet.   This abstract of one from 2007, which is out of South Africa: 
[italicized for emphasis] 
Metabolic Consequences of Exercise-Induced Muscle Damage  
Authors: Tee, Jason C., Bosch, Andrew N., Lambert, Mike I. 
Source: Sports Medicine, Volume 37, Number 10, 2007, pp. 827-836(10) 
Abstract:  
Exercise-induced muscle damage (EIMD) is commonly experienced following either a 
bout of unaccustomed physical activity or following physical activity of greater than  
normal duration or intensity. The mechanistic factor responsible for the initiation of  
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EIMD is not known; however, it is hypothesised to be either mechanical or metabolic in 
nature. The mechanical stress hypothesis states that EIMD is the result of physical stress 
upon the muscle fibre. In contrast, the metabolic stress model predicts that EIMD is the 
result of metabolic deficiencies, possibly through the decreased action of Ca2+-adenosine 
triphosphatase. Irrespective of the cause of the damage, EIMD has a number of profound 
metabolic effects. The most notable metabolic effects of EIMD are decreased insulin 
sensitivity, prolonged glycogen depletion and an increase in metabolic rate both at rest 
and during exercise. Based on current knowledge regarding the effects that various types 
of damaging exercise have on muscle metabolism, a new model for the initiation of 
EIMD is proposed. This model states that damage initiation may be either metabolic or 
mechanical, or a combination of both, depending on the mode, intensity and duration of 
exercise and the training status of the individual.  
 Another study that I have found that produced some insight to EIMD comes from 
Brazil: 
Thermography and Ultrasonograpy in Back Pain Diagnosis of Equine Athletes 
Authors: Fonseca, Alves, Nicholetti, Thomassian, Hussni & Mikail.   This particular 
study focused on Quarter Horses used in cutting, barrel racing, reining and the resulting 
muscle injuries induced by these performances.   The study was to discover the viability 
of thermography. 
 Research into EIMD has been focused upon the metabolic changes and not upon 
the external causes.   The impact forces upon the horses back by the rider, the extreme bit 
pressures induced by the rider, and the schooling methods used, have the most direct and 
proximate affect upon the muscle structure of the horse.   The rider has the fiduciary 
responsibility to maintain control of the horse in such manner that the actions of the rider 
do not place undue constraints upon the muscles of the horse, which would impede the 
operating performance of individual and regional muscles. 
 Notice this image below from FEI Rules of Dressage Article 417 The Collection. 
Please note that is in direct violation of Article 417 c) which reads:  The position of the 

head and neck of a horse at the collected paces is 
naturally dependent on the stage of training and, 
to some degree, on its conformation.   It is 
distinguished by the neck being raised without 
restraint, forming a harmonious curve from the 
withers to the poll, which is the highest point, 
with the nose slightly in front of the vertical. At 
the moment the athlete applies his aids to obtain 
a momentary and passing collecting effect, the 
head may become more or less vertical. The arch 

of the neck is directly related to the degree of collection.   Notice that the drawing has the 
nose in the vertical, contradicting the mandated position of the nose in all of the Articles 
from 401 through 417.   There in lays the problem with the judging that is taking place in 
the competitive arena.   Nose at the vertical ‘may’ only appear at piaffe. 
 The biomechanics of the horse is affected the most by the misuse of a bit and/or 
combination of bits.   The bit/bits directly affect the mouth, the poll, the neck and the  
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shoulders, which results in the bit/bits indirectly affecting the back and hindquarters. 
When the bit/bits are placed into the mouth of the horse, the horse will automatically 
place some resistance into its neck muscles in order to compensate for the weight and  
discomfort of the bit/bits.   When the pressures are applied to the bit/bits by the rider, the 
resistance in the neck by the horse is increased in an appropriate intensity in order to 
alleviate the pressures in the mouth.    
 Thus how riders use/misuse the bit/bits has the greatest influence on the 
operations of the biomechanics of the horse.   When the horse is over bent and behind the 
vertical, the neck of the horse becomes almost rigid and thus blocks the correct operation 
of the muscles over the withers [wither spread] while also blocking the correct operation 
of the shoulders.   In this ‘frame’ the horse is actually heavy on the forehand and not 
moving in balance. 

 
              Long, Deep, and Round                                    Low, Deep, and Round     

 
 From FEI’s Steward Manual 
Dressage comes these three images.   
What is amazing is that this a required 
movement in dressage.   This is not 
normal for a ridden horse that has not had 
the mouth cranked on and the head and 
neck carriage ’forced’ into a frame.   
These images represent what happens to 
horses that are ’cranked’ upon in 
dressage, or are trained in this manner in 

  Long and Low       western forms of riding. 
 The images clearly demonstrate what is accepted because these are the images that 
one sees when cranked horses are allowed to release the ’extreme’ pressures and 
constraints being induced into their necks.    In this head/neck carriage the horses will be 
on the forehand and thus be in violation of the rules because they are not balanced. 
 Horses ridden in bitless correctly do not drop their heads/necks in this manner 
except for maybe a brief moment and then the head/neck is returned to the natural head 
carriage when moving forward while being ridden.    
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http://nicholnl.wcp.muohio.edu/DingosBreakfastClub/BioMech/BioMechWalk1.html 
 The images above are from this website and show steps one, three, and six of a 
twelve step walk, which demonstrates the head bob of a the horse at walk.   This head bob 
is present with the head carriage in this position; or lower with the poll four to six inches 
above the withers; or lower with the poll in line with the withers. 
 Horses should retain the head bob when ridden, even with their polls at 
approximately wither level.   So, why do we as riders demand our horses to stretch 
downward while walking and at the same time the horse looses the head bob?   The head 
bob reflects a horse who’s neck/shoulder muscle structure is relaxed, loose, supple and 
unconstrained. 

Question: Why cannot the head carriage 
represented in the image be the 
representation of ‘on the bit’ collection as 
described by the FEI Rules of Dressage? 
 1. This position is actually very 
correct for the horse to attain the most 
proficient use of its neck and shoulder 
muscles. 
 2.  is actually very correct for the 
horse to attain the freest and longest length 
of stride at extended trot. 
 3. is actually very correct for the 
horse to attain true self carriage, which 
includes the rising of the back and the 
complete engagement of the hindquarter. 
 4. is actually very correct for the 
horse to attain equal strides at the trot gaits, 
wherein, the angles of the diagonal cannon 

bones are exactly the same. 
 5.  is actually very correct for the horse to include the head bob at the walk in 
rhythm, as long as, the rider does not constrain the horse. 
 6.  is actually very correct for the horse to achieve high collection for passage and 
piaffe.   The correct head carriage achieved by the horse through the “light, soft, supple, 
giving’ contact of the rider through the reins, allows the horse to achieve all of the 
movements it is asked to do in a free and unconstrained manner. 
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Physics definition of inertia: - the reluctance of all matter to change its state of uniform 
motion; the tendency of all objects to preserve its motion  
 
Physics definition of pressure: - is an effect which occurs when a “force” is applied on a 
surface. Pressure is the amount of force acting on a unit area. 
 
Physics definition of force: - that which produces or prevents motion; that which can 
impose a change of velocity on a material  
 
Newton's Three Laws of Mechanics (or Motion): 
 
 First law, the law of inertia: An object remains at rest or moves in a straight line 
at constant speed, unless acted upon by a net outside force. 
 
 Second law, the effect of forces: The acceleration of an object is proportional to 
the force acting on it and in the same direction. The acceleration is inversely 
proportional to the object's mass. 
 
 Third law, action-reaction pairs of forces: Whenever one object exerts a force on a 
second object, the second object exerts an equal and opposite force on the first object. 
 
 We understand that this third law is equivalent to one of the fundamental 
conservation laws of physics: the law of conservation of momentum.    The tennis ball 
bouncing off a wall is an example of the third law, for as it hit’s the wall, it exerts a force 
upon the wall.    However, this is not a force on the ball and so has no effect upon the 
motion of the ball.   Under the third law, the wall actually exerts an equal and opposite 
force into the ball and this force slows and then reverses the ball’s motion. 

 What effect is in play with the martingale in 
the image to the left?   Well, some folks say it is 
pressure upon the poll, however, under the laws of 
physics it would be inertia.   Notice that the reins 
cross under the jaw and are attached to the crown 
on the opposite side.   The reins when released 
apply no pressure to the poll.   The yoke of the 
martingale is set into a position which, as the horse 
raises its neck inappropriately, the crown piece  
becomes a wall at which point the horse reverses 
from the rise.   No force by pressure is being 
applied by the rider.  It is simply Newton’s third 
law. 
 Now if the horse raises his neck 
inappropriately and does not lower it in response to 
the crown, then two pressure factors now come 

into play.   First pressure is directly from the rider through the reins to wit the rider should  
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be releasing in a following manner.   Second pressure is directly from the pressure being 
applied to the reins by the yoke of the martingale.   This pressure releases when  the rider 
releases rein pressure and/or the horse responds to the crown. 
 What is being asked of the horse is for it to soften and release the muscles in the 
poll region thus allowing longitudinal and later flexing of the poll.    
 Question: Do riders, trainers and clinicians apply the laws of physics or do they 
interfere with these laws?  

 Inertia is the motion set forth by the actions of the horse, the effect of forces is the 
constraints applied by the rider, and the action-reaction is the resistance and constraints 

effected by both the rider and the horse acting in opposition to each other. 

 
Can we do a comparison regarding the operational functions of simple snaffle bit and a 
bitted double bridle versus the cross under the jaw bitless Spirit Bridle using the laws of 
physics? 
 In order for a proper comparison be made we must look at the snaffle bit and the 
curb bit individually.   Examining the rule books of the various breed organizations, as 
well as, USEF and FEI, we discover a vast number of recognized bits which are allowed 
in the competitions. 
 All snaffle bits function in much the same manner using different designs and 
measurements, so too it is with the curb bits.   Therefore, here I will use the snaffle bits 
and curb bits recognized by the FEI for use in dressage competition. 
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Descriptions of the Snaffle, Bradoon, and Curb bit 

 

Snaffle bit: a simple jointed bit for a horse; without a 
curb 
Direct pressure without leverage: uses a bit ring at the 
mouthpiece to apply direct pressure on the bars, tongue 

and corner of the mouth.   The snaffle bit works on several parts of the horse's mouth; the mouthpiece of the 
bit acts on the tongue and bars, the lips of the horse also feel pressure from both the mouthpiece and the 
rings. The rings also serve to act on the side of the mouth, and, depending on design, the sides of the 
jawbone. 
A snaffle is sometimes mistakenly thought of as "any mild bit." While direct pressure without leverage is 
milder than pressure with leverage, nonetheless, certain types of snaffle bits can be extremely harsh when 
manufactured with wire, twisted metal or other "sharp" elements. A thin or rough-surfaced snaffle, used 
harshly, can damage a horse's mouth. 
Bradoon bit: A type of snaffle bit, with small rings, usually used on a double bridle in conjunction with a 
curb bit.  
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Curb bit : a type of bit used for 
riding horses that uses lever action. 
The relation of the upper shank 
(purchase)—the shank length from 
the mouthpiece to the cheekpiece 
rings—and the lower shank or lever 
arm—the shank length from the 
mouthpiece to the lowest rein ring, 
is important in the severity of the 
bit. The standard curb bit has a 1½" 
cheek and a 4½" lower shank, thus 
producing a 1:3 ratio of cheek to 
lower shank, a 1:4 ratio of cheek to 
full shank, thus producing 3 lbs of 
pressure on the chin groove and 4 
lbs of pressure on the horse's mouth 
for every 1 lb placed on the reins (3 
and 4 newtons respectively for 
every newton). 
Regardless of the ratio, the longer 
the shank, the less force is needed 
on the reins to provide a given 
amount of pressure on the mouth. 
So, if one were to apply 1 lb of 
pressure on the horse's mouth, a 2" 
shank would need more rein 
pressure than an 8" shank to provide 
the same effect. 
A long lower shank in relation to the 
upper shank (or purchase) increases 
the leverage, and thus the pressure, 
on the curb groove and the bars of 
the mouth. A long upper shank in 
relation to the lower shank increases 
the pressure on the poll, but does 
not apply as much pressure on the 
bars of the mouth. 
However, longer-shanked bits must 
rotate back further before applying 
pressure on the horse's mouth than 
shorter-shanked bits. Therefore, the 
horse has more warning in a long-
shanked bit, allowing it to respond 

before any significant pressure is applied to its mouth, than it would in a shorter-shanked bit. In this way, a 
longer shank can allow better communication between horse and rider, without increasing severity. This is 
also directly dependent on the tightness of the curb chain. 
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 Biomechanics is today’s 
equine training marketing key 
word, as natural horsemanship has 
been so misused and over used.     
 Biomechanics requires the 
individual to apply the laws of 
physics to the schooling of horse 
and rider. 
 In this image of the double 
bridle one can see that colored 
lines have been placed to show the 
affects of the rider induced 
pressures to the bits and the bridle. 
 In ‘theory’ the snaffle bit is 
used to raise the nose and supple 
the poll in longitudinal and lateral 
flexions.   In ‘theory’  the curb bit is 
used to lower the nose and to 
assist with the restriction of 
forward motion and to help collect 
and set the horse on its haunches. 
 The Third Law states that there is a reaction to an action…that means the horse 
will react to the pressures applied by the rider to the mouth, nose and poll of the horse.   
The reaction of the horse is simply going to take place in the neck and shoulder muscles 
of the horse in order to place resistance against the pulling pressure and the mouth 
pain/discomfort being induced by the rider. 
 The resistance that is compressed into the neck and shoulder muscles of the horse 
actually then becomes a direct and proximate cause for the inertia of the horse’s motion to 
decrease, to be blocked. 

 This image clearly demonstrates that a curb bit is 
not necessary to bring the horse behind the vertical, to 
close the throat latch, to lock the neck and shoulder 
muscles of the horse.  How can the horse continue with 
forward motion, inertia, when physically constrained in 
this manner?  Examine the 
intense pressures applied 
to the curb bit and to the 
snaffle bit in this image to 
the right.   Once again one 

must ask themselves the how can the horse question.   The 
laws of physics are ‘willfully, knowingly, and intentionally’ 
being interfered with by the rider. 
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 And what of bitless dressage?   Well as one can 
see by the image to the left, it too can be used very 
incorrectly.   This rider is using the Dr. Cook Bitless 
Bridle and not Spirit Bridle.   First and foremost is the 
location of the nose band, this is detrimental to the 
flexion of the poll.   Second is the intense pressure 
applied by the rider.   And third is the position of the 
hands. 
 The horse is behind the vertical, over bent at the 
poll and cannot see where it is traveling. 
 Yes, the laws of physics can be interfered with by 
mankind.   If the laws of physics are the essential role in 

the schooling and riding of the horse, especially the competitive horse, one must ask 
themselves this harsh question:  
 Why do the responsible governing bodies of equine competitions choose 
‘willfully, knowingly, and intentionally’ to ignore their own rules, regulations, mission 
statements and codes of conduct?   These descriptions of how a ride should appear are 
there so as not to interfere with the horses’ biomechanical operation.   Yet, interference 
by the rider, whether with or without personal knowledge, is wide spread in the 
competitive arena. 
 Forced interference covers a wide spectrum of actions and failure to acts by the 
rider.   The interference can come from the pressures applied to the bit by the rider, the 
schooling method used that has the horse heavy on the forehand, the schooling method 
used that has the head carriage incorrect, the incorrect weight distribution upon the back 
of the horse, the miss use of the rider’s leg aids. 
  Singularly and in unison, these and other interferences create horses that are not 
‘allowed’ to correctly use their muscle structures and hence create horses with muscle 
soreness and injuries.   Thus many of these horse would be technically lame and unable to 
compete.   Lame, because they cannot execute the gaits and movements within the scope 
of the unconstrained anatomical operation of their muscle structure 
 The definition of correct is:  true, right, accurate, in accordance with.   That 
definition mandates that the riders present in any equine competition, the descriptions as 
stipulated.   That definition mandates that the judges ‘correctly’ score the inappropriate 
and incorrect presentations by the riders. 
 Raised is the question: Does the application of forced interference with the 
operating biomechanical requirements of the horse actually inflict some form of abuse 
upon the horse? 
 Using Webster's Third New International Dictionary 1621 (1969) definition of 
"pain" as "a state of physical or mental lack of well-being or physical or mental 
uneasiness that ranges from mild discomfort or dull distress to acute often unbearable 
agony”, applying the standards as set forth by FIE and USEF, there is sufficient evidence 
to state that the application of forced interference with the operating biomechanical 
requirements of the horse is abuse of the horse. 
[in the following critical words/phrases are italicized for emphasis] 
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FEI - Article 142 - Abuse of Horses  
1. No person may abuse a Horse during an Event or at any other time. “Abuse” means an 
action or omission which causes or is likely to cause pain or unnecessary discomfort to a 
Horse, including without limitation any of the following:  
FEI Standards 
The actual FEI Standards are listed below : 
FEI CODE OF CONDUCT FOR THE WELFARE OF THE HORSE  
The Fédération Equestre Internationale (FEI) requires all those involved in international 
equestrian sport to adhere to the FEI’s Code of Conduct and to acknowledge and accept 
that at all times the welfare of the horse must be paramount and must never be 
subordinated to competitive or commercial influences. 
1. At all stages during the preparation and training of competition horses, welfare must 
take precedence over all other demands. This includes good horse management, training 
methods, farriery and tack, and transportation. 
USEF - SUBCHAPTER 8-F WELFARE OF THE HORSE. 
GR839 Cruelty to and Abuse of a Horse. 
4. The following acts are included under the words Cruelty and Abuse but are not limited 
thereto: 
l. Inhumane treatment of a horse in a stall, runway, schooling area, competition ring or 
elsewhere on the competition grounds, by any person. 
USEF MISSION STATEMENT 
(3) Protect and support the welfare of horses by inspecting, monitoring and testing to 
deter use of forbidden substances and other cruel, unsafe and/or unsportsmanlike 
practices and by adopting and enforcing rules to prohibit such practices.  
------------------------------------------------------------------------------------------------------------ 
 Equine competition governing bodies of the nations and FEI should be at the 
forefront of acquiring and dispensing funding for research aimed directly at the impact 
upon the horse that the riders, equipment and schooling methods have.   Instead, these 
organizations, represented by the individual officers, board members and committee 
members do ‘willfully, knowingly, and intentionally’ choose to ignore their fiduciary duty 
to the health and welfare of the competitive horse. 
 In actuality they have been presented with a scientific research project that would, 
in the arenas not on tread mills, gather the data that would provide either validation or 
invalidation of schooling techniques, equipment used, and rider induced conditions upon 
the competitive horse.   Through their lack of actions they appear that they wish to be 
hushed and willing to ignore the situation at hand. 
 The silence set forth by the governing individuals raises the question as to the 
validity of their integrity, of their trust worthiness, of their respect for the horse.   We as 
owners and riders of the horses have the fiduciary duty to hold accountable our governing 
bodies and the individuals who are in the governing positions.   We as owners and riders 
of the horses have the fiduciary duty to the horses, to take what ever actions are necessary 
to facilitate the ‘correct’ and appropriate responses by the governing bodies and 
individuals. 
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 Let us remind ourselves of the meaning of some critical words: 
Fiduciary: The relationship wherein one person has an obligation to act for another's    
      benefit. 
Integrity: ‘An uncompromising adherence to a code of moral, artistic, or other values:  
     utter sincerity, honesty, & candor: avoidance of deception, expediency, 
     artificiality, or shallowness of any kind’ 
Respect: ‘To show consideration for, to avoid intruding upon, to notice with special    
    attention, to regard to consider, to view, treat or consider with some degree of    
    courtesy’ 
Trust: ‘Confidence; a reliance or setting of the mind on the integrity, veracity, justice, 
 friendship, or other sound principle of another person or thing’ 
  
 We each must ask ourselves if our actions we apply to the horse are actually in the 
correct biomechanical requirements for the horse.   We must ask ourselves if our lack of 
actions on behalf of the horse to the governing bodies and individuals has a direct 
negative impact upon the horse.   We must ask ourselves if we are sufficiently opened 
minded to seek out any new knowledge that will enhance our fiduciary responsibility to 
the horse. 
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