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1  The Development of Equine Dentistry


TRACING THE EVOLUTION OF THE HORSE BY THEIR TEETH


Hyracotherium


The horse (family Equidae) first appeared 56 million years ago in the Eocene era. The first Equidae were Hyracotherium. These were forest dwellers; they were about the size of a small dog and weighed about 5kg. They were browsers feeding mainly on the soft leaves of bushes, berries and other vegetation. Their teeth were short crowned (brachydont) like human teeth because they were not subjected to intense wear. They had four premolars and three molars. The premolars were small and triangular, whereas the molars were squarer with a greater surface area for grinding.
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Illustration of Hyracotherium.




Mesohippus


Mesohippus lived 40–30 million years ago, weighed less than 100kg and were also forest dwellers. The crown length of the teeth was still short but the premolars had become ‘molarized’ – they were larger and squarer with enamel infoldings to increase the grinding surface area. Their teeth shape and microwear indicates a specialized diet of leaves now from a temperate rather than tropical forest.


Merychippus lived 20–10 million years ago, and were very much bigger, weighing over 100kg. The diet was now predominantly grass, grazing on the tough fibrous grasslands that were expanding, replacing the forests, although carbon analysis of teeth from this time demonstrated that they were mixed feeders and would still browse if food was scarce. To adapt to the tough fibrous diet Merychippus had high crowned (hypsodont) teeth and their skull and jaw was deeper to accommodate these longer teeth. The cheek teeth also had a larger surface area than Mesohippus.


Equus


Modern Equus first appeared about five million years ago, were larger again than Merychippus and mainly fed by grazing the tough grasslands. Their teeth were long and hypsodont and the surface area of the cheek teeth was increased even more than merrychippus. Equus also had an elongated and deepened skull and jaws adapted for grazing.


Therefore over 50 million years the horse evolved spreading across four continents and showing a greater than 60-fold increase in maximum body mass. In order to meet the increased energy demand needed by the large body mass, and also to counteract the increased dental attrition caused by eating a fibrous diet, the horse’s teeth evolved – from brachydont short crowned teeth to hypsodont long crowned teeth. The premolars became more square and molarized, and all the cheek teeth increased in width and depth to increase the grinding surface area. As the horse evolved and its body size increased its life span increased as well, from less than five years to over twenty; therefore the teeth had to remain in use for longer.


The description above oversimplifies horse evolution; it was not a straight line process. In the period 10–20 million years ago multiple species of horse (up to 150 different species) co-existed with variations in number of toes, ribs and teeth. Some species appeared suddenly with no obvious predecessor, and of course many of them became extinct. However, the narrative is a useful overview of how modern horse evolved. Now after 50 million years of evolution, the horse’s cheek teeth are a hardwearing and efficient grinding unit that enables it to thrive on the tough, low energy diet of grass.
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The cheek teeth of Hyracotherium compared to modern day Equus.




EQUINE DENTISTRY


Equine dentistry has a long history. It was first mentioned by the ancient Greeks. Then through the fifteenth, sixteenth and seventeenth centuries various references were made to horse dentistry. These usually describe or portray some horrendous treatments, intended to help horses but usually increasing the poor beasts’ suffering. The first horse dentists were usually farriers.


The early literature


It was not until the second half of the nineteenth century that equine dentistry developed into a scientific discipline. At that time veterinarians were taking more interest in equine dentistry, it was being taught in veterinary schools and several books were written on the subject.


In 1863 Robert Jennings wrote a book with the short title: Horse and his diseases: embracing his history and varieties, breeding and management and vices; with the diseases to which he is subject, and the remedies best adapted to their cure, with the following description of teeth problems:


The upper molar teeth being well protected on the outer surface with enamel, wear less rapidly than the lower ones which are protected upon the inner side. In consequence of this the upper teeth often become very sharp upon the outside, and when the reins are drawn up, the cheeks are forced upon these sharp edges and become sore and often lacerated, while the lower ones becoming sharp on the inside edges, lacerate the tongue in a similar manner.
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Robert Jennings’s book.




The book also describes caries in horses’ teeth and removing teeth. Much of the information Jennings wrote about we still use today, over 150 years later.
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Sydney Galvayne’s book.




In 1880 Sydney Galvayne, an Australian horse tamer and trainer, wrote a book on horse dentition. The details of how to age a horse are still relevant today; the groove in the third or corner incisor that can be used as an aid in aging is known as Galvayne’s groove.


In the last 10–15 years equine veterinary surgeons have just started filling infundibular defects or caries in horses’ teeth. Hinebauch mentions this in 1889, in his very detailed book called Veterinary Dental Surgery, for the use of Students, Practitioners and Stockmen – a book of over 200 pages solely on animal dentistry. Here is an extract from the book; read this and remember it was written in the 1880s, not the 1980s!


It is only of late years that the filling of the teeth of our domesticated animals has been in practice… I have repeatedly watched teeth with small cavities and seen them grow larger until the caries extended to the pulp cavity, when extraction was the only alternative. The thought often came to me that these teeth might be saved if properly filled… I have met with varying success, but think now that in cases where the caries has gone too far, that many teeth may be reclaimed and do the animal years of good service.


This interest in equine dentistry was carried on into the twentieth century and was then taken onto another level by Erwin Becker, a veterinarian working in Germany in the 1930s. He was very inventive and had an interest in engineering as well as equine dentistry. He designed a set of stocks for holding horses during dental examinations; he created an improved mouth gag; and most impressively he designed the first motorized dental instruments, which even had water cooling to prevent thermal damage to the teeth. Water cooling is a luxury most equine dentists do not have even today.




[image: image]


Dr Edwin Becker performing equine dentistry with water-cooled power tools in Berlin in 1943.




The economic demise and resurgence of the horse


Unfortunately after World War Two the increasing dominance of motorized vehicles and machinery meant that the horse was no longer needed or of economic importance. Veterinary attention and research turned to the treatment of the more economically important farm animals. Equine dentistry declined in the 1950s, 1960s and the 1970s.


The revival began in the late 1970s; the pioneer was Dr Gordon Baker who published his PhD thesis on equine dental anatomy and development in health and disease in 1979. The foundation laid down by Dr Gordon Baker was then built on by Jack Easley in America and Professor Paddy Dixon in the UK, who continued to do ground-breaking evidencebased research into equine dentistry. As well as research they trained and developed the next generation of equine dentistry researchers and teachers. At the time of writing almost every vet school in the UK has an equine dentistry specialist trained by Professor Dixon.


In 1999 Baker and Easley published the first edition of Equine Dentistry, a thorough guide often referred to as the ‘dental bible’. This was only the second book published on equine dentistry since World War Two. It has since been updated twice and is now in its third edition.
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A motorized PowerFloat being used to rasp a horse’s teeth.




The revival of equine dentistry was further helped by the introduction of motorized power tools which removed the tiresome manual grind from dentistry. Improved sedatives and better light sources also helped make the act of dentistry easier and more rewarding.


Recent developments


Equine dentistry is still continuing to develop at a fast pace. New developments over the last ten years include:




	Filling infundibular caries in teeth;


	New methods of cheek tooth extraction: the minimally invasive transbuccal technique;


	Treating pulp horns;


	Removing apically infected cheek teeth, treating them and replacing them back into their alveolar sockets;


	Treating gaps between the teeth (diastemata);


	Endoscopes to allow improved visualization in the mouth;


	Digital radiography and standing computed tomography scanners to allow early diagnosis of dental disorders.





Novel research is ongoing. Also as owners become aware of equine dentistry and the techniques that can be applied to help their horses, demand for advanced dentistry procedures is increasing. It is an exciting time to be involved in equine dentistry; it is hard to imagine what progress will have been made a decade from now.


However it should be remembered that the main goal of equine dentistry has always been, and should always be, to improve the health and welfare of horses.


AGING HORSES BY THEIR TEETH


Knowing the age of a horse is important in many circumstances: for example when buying or selling a horse, when insuring a horse, when determining a horse’s value or when trying to diagnose and treat an ill horse.


For centuries people have aged horses by their teeth. The horse is the only domesticated animal that can be aged from the wear of its teeth because horses’ teeth continuously erupt (hypsodont dentition) to allow for the high levels of wear to which they are exposed. This is caused by eating an abrasive diet such as grass, which is often contaminated with soil and sand particles because they graze very close to the ground.


Aging is more reliable in younger horses and is quite accurate up to five years old with the eruption of the incisors. However, as horses age the method becomes less accurate and there is a greater degree of variance between actual age and predicted age. Computer models have been made to try and predict a horse’s age. Studies have been conducted comparing the age of the horse determined by a computer model with the age determined by an experienced clinician. There is very good correlation between the two methods; however, when these two methods are compared with the known age of the horse there are sometimes large discrepancies.


Therefore aging of a horse by its teeth alone should never be completely relied on. In the modern era, with new regulations introduced in 2009 making it compulsory for all horses having a new passport to be microchipped, the need to age horses by their teeth is fast becoming redundant. However aging horses by their teeth is a fun and useful skill to have and one that can be picked up by anyone with practice.


The aging of horses by their teeth is almost exclusively done using the following features of the incisor teeth:




	Eruption dates of the deciduous and permanent incisors;


	The wear and disappearance of cups on the occlusal surface;


	The appearance of dental stars on the occlusal surface;


	The shape of the incisor on the occlusal surface;


	The caudal hook on 103 and 203;


	Galvayne’s groove;


	The angle of the incisors.





Eruption dates
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A one-week-old foal showing its first pair of incisors.




A foal is normally born without incisors. The central deciduous incisors erupt at six to eight days; the second pair of deciduous incisors erupts at six to eight weeks; and the third pair of deciduous incisors erupts at six to eight months.
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The teeth at three years old, four years old and five years old.
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A four-year-old with eruption of the second pair of adult incisors.
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The longitudinal section of an incisor showing the infundibulum and pulp cavity with cross sections at different levels.




At two and a half years old the central deciduous incisors are displaced and the permanent adult incisors erupt; these are in full wear by three years old. At three and a half years old the next pair of deciduous incisors are displaced and the permanent adult incisors erupt; these are in full wear by four years old. At four and a half years old the last pair of deciduous incisors are displaced and the permanent adult incisors erupt; these are in full wear by four years old.


The wear and disappearance of cups


A cup is the name given to the infundibulum, which is an enamel ring on the occlusal surface of the tooth towards the edge of the incisor nearest the tongue. In a five year old all the cups will be open deep pockets packed with food debris. As the incisors wear, the pockets are worn away to leave just an enamel ring filled with dark coloured dentine; this is then called a mark. Unfortunately there is quite a wide variation on the age when the cups disappear which makes it a less reliable feature for age determination; this is thought to be due to different breeds of horses having cups of different depths. Cups on the central incisors disappear between the ages of six and eight; the cups on the second pair of incisors disappear around the age of nine but this can range from seven to eleven years; and the cups on the outer incisors disappear at about ten years old but this can range from nine to fifteen years.


The mark is left and its shape matches the shape of the surface of the incisor, so in young horses it is oval and then becomes rounder and smaller as the horse ages. With age the mark disappears from the incisors. This demonstrates the greatest amount of breed variation of all the factors used for aging. The marks will disappear from the central incisors at twelve years, and from the outside third pair of incisors by about fifteen years in draft horses. In Arabian horses, however, the marks will not disappear until about twenty years old.
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On this horse the cups are just disappearing from the central incisors, leaving the mark. The dental star is apparent on the central incisors; it can also just be seen emerging on the second pair of incisors.




The appearance of the dental star


The dental star is the name given for the appearance of the pulp cavity onto the occlusal surface. As the tooth is worn away and the pulp cavity is close to being exposed secondary dentine is laid down in the pulp cavity to protect it. Secondary dentine is stained brown from pigments in the diet and thus the dental star appears as a brown mark on the occlusal surface towards the lips. The dental star appears on the central incisors at approximately five years, on the second pair of incisors at six years, and on the outside pair of incisors at approximately seven years.


As the horse ages, if you look at the incisors closely you will observe a characteristic white spot appear in the middle of the dental star; this happens on the central incisors at approximately eight years, the second pair of incisors at roughly nine years and the third or corner incisors between nine and fifteen years. Again both of these features vary with breed. The general rule of thumb with these features, as with the disappearance of the cups, is that it happens slightly earlier in draft horses and miniature Shetlands and slightly later in Arabians.


The dental star changes shape with time: to start with it is rectangular and parallel to the labial edge of the tooth but progressively over time as the tooth is worn away it becomes more circular. In a horse over twenty years old all that is left on the occlusal surface is a brown circular dental star.
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The occlusal surface of incisors at different ages.
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Showing an incisor tooth cut through at different levels.




The shape of occlusal table of the incisor


In a young horse the occlusal surface is a rectangular shape, but as the tooth wears it becomes first more circular and then triangular in shape. This changing shape can cause gaps (or diastema) to form between the incisors of older horses – one reason why a horse’s teeth should be checked regularly.
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The occlusal table in a young horse is rectangular.
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The occlusal surface in an older horse is triangular in shape.




The caudal hook on the edge of the third upper incisor


Traditionally it was always thought that a caudal hook appeared on the outer incisors at seven years old and again at thirteen years old.


However research has found that aging horses with these hooks is very unreliable. In a study of horses where birth dates were accurately known only 22 per cent of seven-yearolds had the hooks while 18 per cent of five-year-olds had the hooks.
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A caudal hook present on the third incisor.




Galvayne’s groove
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Galvayne’s groove in an older horse.




This groove is named after Sydney Galvayne, an Irish-born Australian who in the mid-1800s perfected a method of aging horses by their teeth – he even appeared before Queen Victoria. The groove first appears on the outside incisor at the gum line at about ten years old and it gradually moves down the tooth as the tooth erupts further. It is halfway down the tooth at fifteen years old and fully down the tooth at twenty years old. It then starts to disappear from the tooth, starting from the gum margin. Thus a twenty-five-year-old horse would only have a Galvayne’s groove from halfway down the incisor to the occlusal surface.


Recent research has found that the groove can be unreliable. It is not present in all horses, and the rate of eruption can vary between different breeds. In some horses the groove can appear different on the left side of the mouth compared to the right. However, in my experience if the groove is present then it is a quick and easy way to get an approximate age, even for people with little experience.


The angle of the incisors
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A younger horse with upright incisors.




In young horses the incisors are very upright and meet each other at an angle of approximately 180 degrees. As the horse ages the angle of the incisor teeth changes to become more and more open. Additionally in young horses the incisor teeth are wider than they are long, whereas in an older horse the incisor teeth are now longer than they are wide. Generally the older the horse the longer the incisors are. This is the origin of describing an older more experienced person as being ‘long in the tooth’.


The features described here to determine age are only generalizations and can be affected by many different factors such as breed, diet and vices. For example a horse that crib bites will often have excessive wear on its incisors and thus appear older, as will horses that are kept on permanently short pasture and graze close to the ground.
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An older horse with longer incisors at a more acute angle.
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An older horse with worn incisors.






SUMMARY OF ERUPTION


Age






	6–8 days


	First central pair of deciduous incisors erupts;






	6–8 weeks


	second pair erupts;






	6–8 months


	third pair erupts.






	2½ years


	First pair of permanent incisors erupts;






	3½ years


	second pair erupts;






	4½ years


	third pair erupts.






	5 years


	Dental star appears on first pair of central incisors;






	6 years


	dental star appears on second pair;






	7 years


	dental star appears on third pair.






	8 years


	Central incisors cup disappears leaving the mark, and a white spot appears in dental star;






	9 years


	second pair disappears leaving the mark, and a white spot appears in the dental star;






	10 years


	third pair disappears leaving the mark, and a white spot appears in the dental star. Galvayne’s groove, if present, will be starting to appear from the gum line.






	15–20 years


	Mark disappears from the incisors leaving just the dental star which has become more round. Galvayne’s groove moves down to the end of the tooth. The teeth become longer, more triangular shaped and at a more acute angle.












2  Bits and Bitting


Man has domesticated horses and used them for riding and driving for thousands of years. The main way humans have found to control horses and make them do as we want is through the use of bits and bridles. Evidence of bitting has been found in the Iron Age. Bendrey reported on horse skeletons found at British Iron Age sites in Hampshire, England. These horses demonstrated evidence of wear on their first lower cheek teeth consistent with bitting. On one skeleton iron deposits were also found on the first lower cheek teeth; this could be consistent with contact with a metal bit.


Over the years much has been written about bits and bitting. A search of the academic library of any university under the words equine bits or bitting yields thousands of references. However, most of these references are merely articles written by people reflecting their own ideas, preferences and prejudices with limited research to back up their opinions. There are very few scientific articles written on bitting with solid evidence-based research behind them. In fact little has changed with bitting over the past hundred years. Sydney Galvayne, a renowned Australian horseman wrote in his book in 1880:


Now what do we use bits and bridles for? Why to guide and govern the horse’s actions, according to our desire; yet how often is the power of them abused by bad-tempered riders and those with bad hands and worse seats! I am sorry to say I have generally noticed that those riders who are afflicted with either of these faults use the most cruel bits obtainable. So I think it must be admitted that the snaffle meets with all requirements when the man is equal to the occasion.


Much of what Sydney Galvayne wrote then is still true today. Much harm has been done by inexperienced riders using improper and harsh bits that could almost be considered cruel.


DETERMINING THE PROBLEM


If a horse is not going as well as an owner expects, or showing signs of tenseness, head tossing or head tilt, it may be because the bit is wrong. However, there may be other underlying reasons and all these should be investigated or ruled out as well. Other underlying reasons include:




	
Teeth. Does the horse have loose caps, any sharp enamel points, excessive transverse ridges or ulcers that may be causing oral pain and discomfort? Before a bit is changed, all horses should receive a full and thorough dental examination.


	
Back problems. Does the horse have a sore back, and does the saddle fit properly?


	
Misguided owner’s expectations. Are the owner’s expectations too high? Some owners pay thousands for a horse then expect to go straight out and win competitions. It may be that either horse or rider is not actually as good as the owner thinks, and a change of bit is not going to be the answer. More training for horse and rider could be more appropriate. All riders should be aware that the reins are not there to be used for balance but are only a training aid. If the reins are taken away all riders should still be able to maintain their position. The theory behind bit use is that pressure is applied to the bit via the reins to get the horse to obey a command such as come onto the bit or stop. Once the horse responds to the pressure and exhibits the correct behaviour the horse should be rewarded by the pressure on the bit being relieved. Unfortunately if the rider is using the reins for balance this pressure will not be released and the horse will become upset and confused.


	
Husbandry. Is the horse’s husbandry correct? A young horse stabled for twentythree hours a day and fed lots of concentrate is going to misbehave when it is finally let out of the stable for its lesson. A more severe bit here is not an appropriate response; more turn-out and less sugary food will achieve more.







BITTING ISUES CAUSED BY MANDIBULAR PERIOSTITIS


Lucas was a seven-year-old Irish Sports Horse that had intermittent violent head flipping. Even the lightest pressure on the reins caused aggressive head throwing.


On examination his teeth were unremarkable. However, on the lower bars of the jaw he had two bone spurs about two centimetres rostral to the first cheek tooth. X-rays confirmed mandibular periostitis. Henry Tremaine MRCVS at Langford Veterinary Services, Bristol, performed surgery to remove the bone spurs.


After twelve weeks he was ridden in a nathe soft bendy straight bar mouthpiece. The end result is a relaxed horse that is happy to take contact and is working beautifully in a nathe mouthpiece.
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Lucas prior to his operation showing his typical behaviour of head tossing. (Case and photograph by Victoria Hammond Bsc Hons BAEDT.)
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During the operation an osteotome is used to knock off the bony spur from Lucas’s lower jaw. (Photograph by Victoria Hammond Bsc Hons BAEDT.)







WHERE ARE THE PRESSURE POINTS?


To investigate whether the bit is suitable for a horse it is important to first know the seven pressure points that are used for controlling a horse with a bit and bridle:




	Bars of the mouth;


	Tongue;


	Palate;


	Lip commisures;


	Underside of the jaw (chin groove);


	Nose;


	Poll.





Bars of the mouth


These are the bones of the lower jaw between the incisors and the first cheek teeth. This is a sensitive area for all horses but it is more sensitive in fine horses such as Arabs with thin jaw bones and only a thin covering of flesh in this area. It is less sensitive in heavy horses such as Cobs that have thicker bones and are covered by more flesh. Rough handling of this area can cause damage to underlying bone and can even cause bones to chip off, leading to bony spurs or sequestrum, which are very painful for the horse.


Tongue


This is the most sensitive area of the mouth. It is thin for the front third then has a step up to a thicker area for the last two-thirds. The bit sits on the front thin part of the tongue before the step up to the thicker part. In a horse with a small mouth and a thick fleshy tongue there will be less room for a large bit. Some bits, for example a French link snaffle or a curb with a rise in it, are designed to take pressure off the tongue.
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Tongue, highlighting the difference between the caudal thicker portion and the cranial thinner portion.




Palate (roof of the mouth)


Some bits such as curb bits can put pressure on the palate. There are different types of curb bits: some of the more simple curb bits have a port or kink in the middle to take pressure off the tongue. However, care must be taken where this kink is large (called a high port bit); because if this port is quite high when the curb is rotated the port will press onto the soft palate. Some curb bits even have an extension so that when the bit is rotated it presses up on the palate; these bits are extremely severe and are best avoided if possible. However, it is not only curb bits that put pressure on the palate; even a simply broken snaffle can sometimes bend so much in the middle that it presses up on the hard palate. This is why most people prefer a snaffle with a link in the middle such as a French link or Bristol snaffle.


Lip commisures (corners of the mouth)


Pressure on the corners of the mouth comes mainly from snaffle bits. Injuries to corners of the mouth are very common especially in horses that pull against the bit a lot or with riders who are too strong or heavy in the hand.


Underside of the jaw, chin groove


This is where the curb chain sits; pressure here can be quite severe.


Nose


There are different types of noseband that put pressure on the nose. The three most common types of noseband are the Cavesson with or without a flash, drop noseband or Grackle. Pressure here helps the horse lower its head and also if the noseband is tight can also prevent the mouth opening. Whichever noseband is used, the most important factor to take in to consideration is to ensure that the noseband is fitted high enough up the nose so that it still sits on the bony part of the nose. If the nose band is fitted too low it no longer sits on the bony part of the nose, but on the nasal cartilages that form the last part of the nose. Pressure on the nasal cartilages is uncomfortable and may even interfere with the horse’s breathing.


Poll


This is the part of the skull immediately behind the ears. Pressure on this area alone is not very effective: if you push down on the top of a horse’s head, the horse’s natural reaction is to try and raise its head. However when combined with nose or lip pressure it is more effective. All bridles exert some pressure on the poll behind the ears, a simple bridle with a snaffle will exert less pressure in this region whereas a bitless bridle or a curb will exert more pressure.


CHOOSING THE RIGHT BIT


When determining the right bit and bridle for a horse, the following factors need to be taken into account:




	History;


	Work;


	Size;


	Material;


	Type of bit;


	Type of noseband;


	Curb bits;


	Double bridle;


	Pelham;


	Bitless bridles.





History


What bits and bridles has the horse had previously? How did the horse go in these bits? This is all useful background information.


Work


What work is the horse being used for? A race horse and a driving pony move with their noses out horizontal, and require different bits to an advanced dressage horse, which works with the nose down and is often worked in a double bridle.


Size


The bit should be the correct size. It should sit in the mouth, and it should be possible to insert one finger on either side of the mouth between the lips and the side rings. Too little room and the bit will pinch the lips; too much room and the bit will move from side to side. Bits generally start at four-inch widths and go up in quarter-inch increments to seven inches.
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Measuring the fit of a bit by inserting a finger between the lips and the side ring.




Material


Most bits are made of stainless steel, as it is tough, durable, stays smooth and is easily cleaned. However, for a bit to work properly the horse must have a wet mouth, therefore sometimes bits are made of other materials as these are reported to help increase salivation. A lot of bits contain copper as this has good mouthing properties. German silver bits contain approximately 60 per cent copper, and some stainless steel snaffles have copper rollers on them to increase acceptance of the bit.
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A copper roller bit.




Rubber or vulcanite can be used as both of these are softer than stainless steel. The middle of the bit is still stainless steel – either a chain or a metal jointed bit – to which the rubber or the vulcanite is attached. The disadvantage of these bits is that they can be quite bulky.
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A nathe bit.




Nathe bits have the advantage of rubber bits but are less bulky. Nathe is a soft, synthetic, offwhite material with a flexible inner core. Happy mouth bits have a stainless steel inner core onto which is bonded apple scented, flexible engineered plastic.
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PUBLISHED BY JOHN E. POTTER,
NO. 617 SANSOM STREET.

1868.





OEBPS/images/p021-1.jpg





OEBPS/images/pub.jpg





OEBPS/images/p024-1.jpg





OEBPS/images/p024-2.jpg





OEBPS/images/p021-2.jpg





OEBPS/images/p022-1.jpg





OEBPS/images/p002-1.jpg





