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1.

INTRODUCTIORN.
Original Purpose.

The work represented in this paper was undertaken
with the intent to accomplish ends quite different than
those attained. First, it was hoped that here in an
industry, immense in its extent and long in its duration,
the sole object of which is to produce equine hydbrids,
would be found a mass of data which could be made to
illumine the nature of, and mode of inheritance in
mammalian hybrids. In other genera of higher mammals
an interspecies cross is announced as an extraordinary
.accomplishment and the hybrids attentively studied and
carefully reported, and it was legitimate to secek in the
records of this most common hybrid between two distinct
species of highér mammals,material for a more detailed,
pains-taking investigation, than had hitherto been
made, into the exact nature of hereditary transmission
in hybrid forms.

Secondly, there was needed but a glance into

the matter to reveal an astonishing discrepancy between

the extent and magnitude of this industry of mule breed-
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ing, and the amount of care and attention alloted to it.
The very word "™mule" carries with it for some persomns,

a stigma of neglect and shiftlessnessy in fact those
largely and directly engaged in the business are prone to
consider mule breeding as outside the pale of scientific
improvement. The production of every other class of

‘live stock has been long since investigated and organi-
zed, the "right system"” has been laid before the farmer,
but mule production has not received its share of stimulus.
It was hoped, then,that a study of past expeiience of
twenty-five centuries during which mules have been bred,
would reveal the "right system" for their production,

and that mule breeding could be put on a scientific basis.

Search for Data.

The material useful for the above purposes would
be actual breeding records from the .books of Jack owners.
Almost any kind of data thus recorded carefully and con-
sistently would offer basis for study. The figures
might record sex, color, height, or any other measurable

factor, of the dam, sire, and foal, but if a series of
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any one kind of measurements could be secured the figures,
subjected to statistical treatment would reveal what order
of hereditary transmission took place.

Record of Jack Breeders. A somewhat extensive
canvass of the persons most intimately connected with
and heavily interested in the mule breeding industry,
with the view to discovering and gaining access to what
records of the above nature had accumulated, was plgnned.
The preliminaty investigations very soon made it apparent
however, that further search in this direction would
prove fruitless; indeed the very nature of the business
precludes the likely occurrence of such records. The
breeders of Jacks and Jemmnets, though very often without
extensive experience in breeding mules, are prominent in
the public agitation urging more wide-spread mule produc-
tion, As might be expected an attempt to secure useful
records from this class of breeders failed utterly.

Records from Jack Owners and Mule Breeders. Pede-
gree, as such, is without value in a mule. The maximum
value of a mule is limited by his ability to do work
powerfully, quickly, or even gracefully. The most per-

fect specimen of mule has nothing to recommend him but
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this; he possesses no potential power to improve his race.
By reason of these facts the thought and attention com-
monly given to breeding pure-breds or even grades is not
applied to mule production; cumulative merit is impossible
and there is no direct stimulus to keep records of these
cross matings. These facts were made very evident when
the owners of Jacks at studyand the farmers producing
mules were interviewed as to their mule breeding records.
Valuable information was secured concerning the technique
of breeding and raising mules, but of records there were
none.

Registry Association. The American Jack and Jennet
Registry Association has since 1888 kept breeding records,
of a certain nature, pertaining to the production and
ancestry lines of asses, but obviously mule records are
without their province.

The data found, which is the basis of this treatise
has been gleaned from exceedingly various sources as follows.

Farm Periodicals. These publications give very
considerable amount of information and discussion of a

practical, general, and anecdotal nature, but it is often






biased and without value for scientific purposes.

Scientific Periodicals. Several pieces of work
have been done on the anatomical structure of generative
organs of mules with a view to explain their sterility.
Outside of this field of study, references to mules are
incidental and seldom offer new data.

Works. At least three volumes have been published
devoted more or less to mules, their characteristiecs,
use, and production. The tenor of two of these volumes
is strictly popular and devoted chiefly to their various
uses and excellences. The third volume (Tegetmier and
Sutherland) bears the marks of scientific accuracy bdbut
does not touch the real problem under treatment here.

Works on domestic animals,"Zootechnie", etc. often
give valuable information on the question. <Correspondence
and interviews with breeders and buyers of mules has al-

80 been a valuable and fruitful source of material.

Present Purpose.

The facts and conditions described above have

made necessary a change in the method and purpose of this
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vpaper. If nothing more than the compilation and arrange-
ment of man‘'s knowledge of mule production is made, some-
thing new will have been accomplished.

In order thoroughly to understand the mule a more
or less complete knowledge of the ass is necessary; con-
sequently the history and characteristics of the latter
are given as well és those of the mule. Certainly the |
mule breeding industry presents possibilities for improve-
ment but whether the advance must be confined to improve-
ment of mares and asses or td adoption of certain specific
breed crosses, must be investigated. Recent hybridization
work with corn varieties indicates that a certain hybrid
between two varieties may far excel the hybrids between
any other two varieties. The problem is to discover if
any such breed cross giving extracrdinary results, can
be found among the equidae.

In order to accumulate data of scientific value
'Jack owners should be persuaded to adopt a system of
record keeping which will contain measurements and des-
eriptions of parents and of off-spring. This could well
be done by establishing co-operative recording systems

with Jack owners and mule breeders.






PART I.

THE DEVELOFMENT AND PRESENT ECONOMIC SIGNIFICANCE
OF THE MULE INDUSTRY.
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CHAPTER I.
The Pre-Historic Development .of Asses.

The early history of the horse has been satisfac-
torily developed by many competent writers. To be sure,
the ass has received incidental mention,but this is true
only because he is the humble brother of a nobler species,
not from any inherent importance which, in the eyes of
the historian, he himself has possessed. It is fitting
then, that a treatise on mules should give some definite
historical information concerning the less popular parent
of the mule as well as the chronological development of
the hybrid himself.

We will first attempt to discover by an appeal to
the "rock records" which of the two equine forms Asinus
or the true horse (Caballus) appeared first upon the earth.
Paleontalogically it is often difficult or even impossible
to distinguish between horse and asinine characteristics.
Evidence of this nature is never certain, identifications
are often based on a few isolated bones, or even a tooth

or two, and it should also be recalled that osteological
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differences are not at all definite and distinct between
these two species even in present day animals.

A study of the literature of the paleoantoldgical
development of the horse shows that word to be used broad-
ly, usually including all equine forms. Therefore much
of this material throws no light on the relative status
of horse and ass forms in those early times. Many of these
pre-glacial Equidae are characterized by large heavy heads,
short strong limbs, pooriy sprung ribs, all suggesting
asinine forms, and in cases where all the lumbar vertabrae
are not present or the occipital bone is not intact, it
would be unsafe to classify unreservedly the animal as a
Caballus. In fact it is easily possible that not a few
of the osseous remains which form the basis for thought
and study in developing the evolutionary history of the
horse, are actually from animals resembling more the
asinine branch of the Equidae.

The Pleistocene horses of Africa are interesting
in that several species of Hipparion are said to exist
side by side with forms some of which resemble the true

horse (Stenonis) while others show the tooth character of
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the zebrae.l

In the same period we find forms closely
allied to the African wild ass. According to J. W.
Gidley? E. Complicatus of North American Pliestocens,
was especially distinguished by its short muzgle, in
which respect it resembles the ass. E. Semiplicatus
(found in Texas), in certain cranial characters, size
and proportion of téeth presents a close relation to
the ass, while E. Scotti (also from the Texas fields)
is more like E. Burchelli.

The mention of these few specific cases serves
to show that the ass is not evolved from the horse, nor
vice versa, but that in the early fleistocene the genus

had already bifurcated to form the horse on one side, and

the asses and zebras on the other.

* * *

1. H. F. Asborne - The Age of Mammals, p. 431.
2. Quoted by Osborne - Loc. cit. p. 484.
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CHAPTER II.
The History of the Ass and Mule as Subjects of Man.

Much evidence goes to show that the ass was the
first large quadruped subjugated by man.1 This was due,
probably, in part to its relative abundance in those
countries where the earliest civilization arose, and
partly to the greater ease with which this animal was
captured. To be sure some of the earliest of picture
records of Neolithic times represent horses,occasionally
as "tamed", i.e. with fixtures on their head or burdens on
their backs,but this capture and taming of single animals
must not be confused with real domestication where herds
are subjugated, controlled and maintained by breeding.
Early Use of the Ass. As early as 3000 B. C. the
Syrians were making abundant use of asses but their records
show little use of the horse. Also Job had many camels
but did not possess a horse, and Abraham with all his wealth
does not mention a horse, though he had much cattle, camels
and she asses. The Arabs, too, till the first cecentury A. D.
* *' *

l. Standard Natural History, Vol. Mam., p. 248.
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were restricted to camels and asses as beasts of burden.
Lenormant1 states that asses were used by the ancient
Egyptians from the first monumental times while Caballus
was not seen till 1900 B. C. Similar quotations and state-
ments could be made at length,which force us to accord to
the ass the honor of serving man long and well, centuries
before the horse became useful.

Early History of the Mule. The horse as well, was
of course kept by some peoples'from a very early date, bdbut it
did not enjoy as wide a distribution as the ass. The Greeks
were among the first to make habitually the eross with the
horse, and races between mulé drawn chariots were regularly
held at the Olympic games. Ridgewayg relates that "Anaxilas
the despot of Rhegium, won the prize with his mule cart
and commemorated it by minting a mule drawn car on his coin".
It seems probable that not till the domesticated races of
horses and asses had been distributed over the same terri-
tory and bred by the same people for several hundred years

did mule breeding become common.
*  x %

1. Standard Natural History, Vol. Mam., p. 248.
2. Origin of the Thoroughbred Horse, p. 487.
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Asses and Mules in America. At various times the
early Spanish colonists and explorers abandoned horses
in southern North America; all together perhaps as many
as fifty to one hundred head were allowed to roam freely.
From this stock,which was variously colored, arose the
different bands of our western mustangs and bronchos,the
enormous numbers of which formed ome of the spectacles of
pioneer days. An occasional mention of the mule is found
in these early accounts, but the first contributions of
equine forms probably contained no male asses and quite
certainly no she asses. We must look elsewhere for tle
native burro herds of the west. It seems most likely
~ that the early Spanish missionary expeditions were agent
in introducing into this region and scattering widely the
parent stock of the western burro.

The first asses on our North Atlantic coast were
pre-Revolution importations into Commecticut and Massachusetts
of small Jacks of Portugese stock, (importation from Spain
was prevented by the Peninsular wars then taking place),
to supply mules to the then active West Indian market. These
people did not grasp the possibilities of the mule industry

and only inferior mares, unfit for any other use, were put
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to the Jacks. Satisfactory results could not be expected
from such methods; the west lndian trade was soon lost,
farmers became discouraged and what might have developed
into a thriving industry was given over all together.

Not till General lLaFayette in post Revolution
times presented to Washington some Andalusian asses,
were further importations made. There followed an im-
portation by Henry Clay, of Maltese stock, and thersafter
importations became frequent.

At present in practically all parts of the world
vthe production of mules forms a part of the regular agri-
cultural system. Certain regions, notably the province
of Poitau, France, and the state of Missouri in our own
country, have given special attention to this 1ndustry
and these sections today produce the most perfect and high-
est priced mules in the world. Wherever mules have been
used in tropical or hot climates their superiority over
the horse very soon becomes evident. These points of
superiority will be taken up and discussed in detail

later.
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Terminology.

Before going further it will not be amiss to be-
come acquainted with the terminology used by the bdbreeders
and buyers of mules. |

The generic name, ass, is seldom used in the trade.
A Jack is a male ass; a Jennet is a female, and both
names must be used to include the species. Even the of-
ficial body calls itself The American Breeders' Association
of Jacks and Jennets.

Mule,signifies for the trade the off-spring of a
mare (Caballus ) and a Jack (Asinus ). A Jack mule,is
’the male hybrid, a Jennet mule, the female.

Hinmny, is the name given to the produce of the re-
ciprocal cross (Caballus d' x Asinus¥ ).

Burros are the small unimproved asses formerly oc-
curring in bands and herds in southwestern United States
and in Mexieo.

Donkey, is a word variously used. It may signify
anything from a Catalonian Jack to the meanest plug mule.
Most often this word is used to signify smallness. Gen-
eral Shelby of Kentucky contrasts the "diminutive donkey
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of three feet to the Jack of Spain"}

Mules are classified on the basis of the use they
are put to; for example Cotton mules, Sugar mules, Pit

mules, ete.

* % %

1. 7Youatt, The Horse, p. 423.
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CHAPTER III.

Natural History of the Ass.

Ancestry of the Modern Domestic Ass. The African
wild ass (E. Asinus) is quite generally held to be the source
of our common domestic asses, and this spec;ee still sur-
vives in its primitive wild state in Abyssinia, Nubia, and
other parts of northeast Africa lying east of the Nile. It
differs from the Asiatic species by being of a grey color
instead of a rufus brown and by having, in addition to the
dark stripe along the spine, a distinct shoulder stripe
reaching from the withers to the fore-leg. Both species
have the dorsal band, but the Asiatic lacks the shoulder
stripe.Yét the Kiang is said to occasionally have shoulder

stripes sometimes double1

and a specimen of Hemionus has
been recorded2 with distinet shoulder stripes though it
proverly has none. Darwin reports3 having heard of three
white African asses, not albinos,with no trace of shoulder

or spinal stripes, "and I have seen nine other asses with-

* * *

‘l. Darwin, Animals and Plants, Vol. II, p. 17.
2. 1Ibid, Origin, p. 199.
3. Ibid, Animals and Plants, Vol. I, p. 64.
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out the shoulder stripe, most of them grey". The grey

color identifies these latter as Africanus. However, the

extreme rarety of such cases does not prevent the use of

the shoulder stripe as a diagnostic African ancestry.
However in early times the Asiatic ass was regularly

captured and domesticated by peoples native to that country

with apparently as good suucess as ever attended the use

of the African species.1 The people of Hindustan too, who

did not possess horses had made the wild ass obedient to

the yoke. Arabd tribes possessed asses from the dawn of

history and there can be 1little doubt that they were derived

from the wild species that inhabitated that region in a

similar manner to that in which the wild camels have been

domesticated there. Keller> says that the Onager, "a

much nobler animal, was often captured, bred, and sold

by the Asiatics for a higher price than that brought by

the African ass" and he considers that this must be con-

sidered as a possible additional source of the domestic

ass. Keller holds that the ancient Israelites aided

very greatly the extension of the African species into

west Asia.

* * *

l. Sir A. H. Layard, Nineveh and Its Remains, Vol.II.
2.lMaturgesdhichte der Haustiere, p. 217.
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Dessert Origin of the Ass. At all events whether
Asiatic or African,the ase is undubitably desert in ori-
gin, Cossar Ewart, after describing the unusual jump-
ing,rearing habits of a wild horse (Prejewalski) which he
possesses andvhose ancestors were forest horses, speaks of
a captive wild aaa.l "A wild Kiang which I had under
observation for a couple of years behaved quite different-
ly. Placed in a paddock he galloped backwards or forwards
stopping within a few feet of the fence or pushing against
it with his breast but never attempting to clear it",
Arabs and Iceland ponies show this same peculiaritanot
because they cannot jump,for they may make excellent
Jumpers when trained but simply because they lack the
jumping instinet. Their acquired and inherited habits
do not_include the act of leaping over obstacles and the
"idea" of Jumping apparently never enters thelr head.

The strange and often ridiculous dread that an
ass exhibits toward water is additional evidence. Any

ass or mule can swim,but a trickling brook is frequently

* * *

1. Trans. High. Soc. 1904, p. 246.
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a greater obstacle than a mountain, in the progress of
a train of pack burros, so desperate is their prejudice
against wet feet. Edward Stewart White saysl that a
"burro can walke round six inch poplar pole,without bark,
over whatever may happen to lie beneath it, what this is
matters little to him, it may be abyss or torrent", and
yet resist with all his strength and wickedness any at-
tempts to force him into a ford. Similarly a burro can
live on dry sage brush and stop drinking for days, and
can scent water the farthest, after the camel.2
The Effects on Asses,of Selection and Improve-
ment. The ass is surely a less plastic form than the
true horse. It is difficult to think of the fleet, flat
boned, Arab, the coarse flegmatic draught, and the sturdy
Shetlands as having a common specific ancestor so diverse
are the forms of K. Caballus. Our domestic asses on the
other hand have never diverged widely from one another
nor even from the parent form. The ass lacking great
beauty of form and nobility and dignity of carriage,
apparently did not stimulate a desire in the early

% * %

1. Outing, vol. LI, p. 115.
2. Cowan, Overland Mo., Vol. XLVIII, p.85.
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peorles to develope and improve him, and selection has
been carelegs, indifferent, or even neglected all together,
with the conseéuenoe that many domestic asses are even
smaller than their wild parent forms. This Seduction in ¥
size cannot be accounted for, either, as is sometimes done
for the diminutive size of horses in northern countries,
by the rigor and severity of the climate, for even in
India where natural conditions on the whole are favorable
to large growth,asses are so far degraded that they are
very often the size of a Newfoundland dog.1 We are clearly
forced to admit that lack of selection, accompanied by
malnutrition and hard treatment at the hands of man have
brought about actual retrogression in one of nature's wild
forms.

The fundamental harkings and form of the dessert
animal are more or less manifest in his domesticated
posterity. There has been a tendency for man to select
for deeper colors than the slate grey of the dessert
native, and in the longest established breeds of asses,

dark colors prevail. In the United States an ass showing

* * %

1. Standard Natural History, Vol. IV, p. 250.
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any other color than black except,in the extremities

is not eligible to registry. There is yet occasional re-
- version,even in established breeds of asses.to the
primeeval coloring and a rudimentary shoulder stripe

is frequently present. The feral asses in southern North
America haveelwst completely reverted to the ancestral
color pattern. »

In body conformation also, neglecting size, the
modern domesticated ass approximates the wild African
very closely.

Despite this close external likeness, unquestionably
the modern ass has degenerated in his psychological charac-
teristics, from his wild free parent. Form and markings
have withstood centuries of domestication with fair success
but temperméntally the ass has suffered sorely by these
years and neglect. It is safe to believe that the fleet,
alert, wild ass of the Nubian plains, would refuse all to-
gether to confess kinship with the Mexiecan burros, irre-
sponsive, spiritless, and unbelievably slow ahd stubborn.
However this temperamental transformation had already

taken place centuries ago,for as early an narrator as Homer
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uses the ass as an epitome of dullness.1 "And when as an
ass passeth along by a cornfield, a lazy ass, whose ribs
full many a cudgel hath broken, hath overmastered the
boys and maketh his way into the cornfield and ecroppeth
it, while the boys smite him with'cudgels and with might
and main they drive him forth when he hath his £ill of
the fodder."

CHAPTER 1IV.
Numbers and Distribution of Asses and Mules. .

The magnitude.of the mule industry is little
realized by people in the northern half of the United
States. A consideration of the enormous money investment

in this industry reveals the disproportion which exists

1. Illiad, XI, 558.
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between its importance and the amount of study and attention
given it. The number of mules in the United States has
been constantly increasing since they were introduced, the
industry has never received a check or set-back, such as
horses suffered in 1893-5.

Despite this actual progress in both numbers and
value there has not lacked for persons to predict its dis-
aprearance. No less a person than Professor Nathanial
Shaler% as recently as 1895, says that "Donkeys belong
.to a vanishing state of human culture. Now that civi}i-
zation goes on wheels they seem likely to have an ever
decreasing value. A century ago they were in use every-
where, now there are millions of people who know them
only by description. They mark a stage that ie'passing,
as did the hand loom and the spinning wheel". A study
of the thirteenth census of the United States would re-
veal facts startling for Professor Shaler.

Rate of Increase. The following table shows the
percentage increase for horses and mules from 1890 to

1900.

* * *

1. N. S. Shaler, Domestic Animals.
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Percent of Increase of Horses and Mules

From 1890-1900.

Geograrhical division Horses Mules
North Atlantic 5.6 7.2
South Atlantio 12.2 31.5
North Central 5.8 1.3
South Central 29.0 56.2
Western 27.3 46.0
United States | 11.1 35.0

For the United States from 1880 to 1890 horses
increased nearly twice as fast as mules; 47.3 percent
for the former, 24.2 percent for the latter. From 1890
to 1900 mules increased approximately three times as
fast as horses. As regards geographic division there
is o uniformity of increase shown. In the northern
states not only the actual numbers are small but the per-
centage increase was almost negligible, only about 4 percent
for the last decade. In Texas the rate of increase in mules
has béen phenoménal; from 1890 to 1900 horses incfeased
in that state 14.4 pecrcent, for mules the increase was

113.7 percent. There is but one geographical division,
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the North Central which has not shown a greater percentage
increase for mules than for horses and the continued and
sustained demand is evidenced by the greater value placed
on the mules. Per head, all ages, horses are valued at
$49.07, mules at $60.17, a difference of over 22 percent in
favor of mules. In the northern tier of states mules
did not form more than 1 percent of the working animals.:
In the states just south of these they form from 2 to
6 percent of the work animals. In the ?emaining states
mules compose 1l percent to 62 percent of the work animals.
All together these figures remove every possible doubt as
to the feeling of American farmers and teamsters toward
the mule as a work animal. |

Mules sre not bred and raiséd in those states which
make largest use of them. This is shown by the dispro-
portionate number of mule colts and mules under two years
age in the various regions. 14 percent of all mules in
the South Central states are under two years 0ld while in
the North Central states 26 percent of all mules found
are under two years old. Apparently éither southern
climate or southern population is unfavorable to the most

abundant mule production.
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A classification of mules on the basis of the kind
of farms on which they are used is interesting. Of all
the mules in the United States

33.1 % are used on Cotton Farms

26.9 " " " " TLive Stock'Farms

20,0 " " " " Hay and Grain Farms

1.3 = " " Sugar Famms

i6.7 ~ " " " all others and miscellaneous.
More mules are used in cotton production than in any other
single industry.

Asses and Burros. The above statements concerning
a progressively increasing number of mules in the United
States has implied an accompanying increase in asses.

We find this increase far exceeds that for mules, being
from 1890 to 1900 for the United States 35 percent for
the latter, but 94.8 percent for the former.

The average value per head of asses for the United
States is $60.92,prectically the same as that for mules,
$60.17. The former figure however does not fairly re-
present the asses concerned in mule production. As we
have seen, the greatest relative production of mules is

carried on in the North Central group.of states and here
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a per head value of $111.68 is reported. The ﬁestern
division, including large herds of small burros sometimes
worth only a few dollars, reports an average value of
only $14.15. It is not at all uncommon in the North Central
states for a Jack to bring over $1,000.00 and sales of
$5,000.00 occasional.

In Foreign Countrieas. A study of the proportion
of asses and mules in foreign countries reveals an economic
status of the ass in those lands, not at all evident in
North America.

The American continents alone of all the regions
have more mules than asses. In North America the mules
are to the asses as 10 : l. Except in the extreme west
region asses are not chosen for work animals as such.
Jennets are used for farm work only incidentally, their
right to exist, in this country, is to produce breeding
stock. In Bouth America mules are to asses as 1.3 : 1.
Here the latter are evidently used not alone as breeding
_animals but also as a beast of burden. When we come to
the old world countties we £ind the ass fulfilling a
much more various function. In Spain the number of asses

and mules is about equal. In rrance, Greece, and all Africa,



Digitized by GOOS[Q



28.

theie are almost two asses for each mule. 1In Italy and
Portugal the proportion is about one mule to three asses.
In total Asia the mule is insignificant as a work animal,
there being only one of him for each seventy asses. Yet
horses are plenty in Asia, there being almost three times
as many as there are asses. Asiatics seem either not to be
aware of the advantages of the mule, or prejudiced against
hybridizing. The ass has maintained his primitive domin-
ence. in  Asiatic Turkey‘mﬁles are not even counted. Asses
are twd and one half million, horses only about one-third
that number.

The table from which the above conclusions are drawn

follows.
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Table Showing the Numbers of Mules, Asses, and

_ Horses in Various Countries.™

North America
South America
France

Greece

Italy
Portugal
Germany
Russia

Spain

Agiatic Turkey
Total Asia
Africe

Mules

3,980
686
200

88
327
59

280

* Expressed in Thousands.

Agses

411
53
362
141
1,000
146

Horses

25,596
5,905
3,138

159
741
90

800

863

Ratio of
Mules to
Asses.

10 :

1.

H M M Mo

.

1
1
1.8

: 1.6

: 2.6






PART II.

CHARACTZRISTICS OF ASSES AND MULES.
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CHAPTER I.
The Featﬁres of the Ass.

It is always easy to distinuish a mule from a horse
but the differences between asses and mules, though al-
ways manifest, are not so obvious to the casual observer.
We will now subject the characteristies of mules to analy-
sis, in order to discover exactly what anatomical peculiar-
ities give to this hybrid his traditional mulish aspect.
Externally the mule has chosen the features of his asinine
perent in far the greatest degree, therefore an examina-
tion of the features of the ass is in order.

The head of the ass is longer and heavier in re-
lation to the body than that of the mule; his bony frame-
work generally is heavier and coarser. fThe vertrabral
column passes from the neck to the sacrem in a nearly
straicht line, to which is due the lack of grace in the
carriage of the head and shoulders. The croup is always
shorter and smaller than in horses. YThe limbs are usual-
ly shorter, the Joints bigger. The ass's hoof is nearly
cylinderical and nearly long, the fetlock is high and
the pasterns usually straighter than those of the horse.

The ears of the ass have added much to his notoriety,
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those of E. A. Africanus always exceeding in length one-
half the length of the head,1 they are usually thick,
stiff, and pointed.

The pole, the neck and the withers have but rudiment-
ary hair covering. The upper half of the tail is entirely
devoid of long hairs, while those of the lower part are
short and not numerous. The body covering of hair is al-
ways longer and of colors less varied than of horses.

All zoologists agree that an important zoological
trait in Equidae is the condition of the chestnuts. There
is in the common horse a callosity on the back and lower
surface of each fetlock Joint 4in the center of the tuft
of hair which covers that part, and a eallosity on each
hind leg a 1little below the true hock joint and immediate-
vly over the cuneiform bones. Also there are callosities
on the forelegs, inside and just above the knee. The
urper callosities, near the knee on the foreleg and the
hock on the hind leg are known variously as chestnuts,
or castors; the lower callosities under the fetlock as

ergots. The chestnuts on ali limbs are somewhat oval in
* % *

1. Sanson, Traite de Zootechnie, Tome III, Cap. V.
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shape, the fore ones being a little larger than those be-
hind. The ergots are (in Caballus) about one-quarter the
size of the chestnut. Some zoolagists homologize the

four chestnuts with the wrist pads, the ergots to the mid-
dle portion of the tri lobed sole pad in the dog and cat.
Other men hold that the chestnuts are rudimentary scent
glands, similar to those found in some species of decr
and other animals. Equs Caballus almost alone of all the
family posseses chestnuts on the hinder limbs, and this
characteristic has been much used in separating asses

and zebras from "true™ horses. However, Sanson1 tells
that the hind chestnuts were absent on three horses at
Montpellier and rudimeﬂtary in two others. He suggests
that African horses and ponies often show this trait.
Prof. Ewart's Celtie pony, which is surely a Caballus,
lacks the hind chestnuts completely.2 No cases are re-
corded of pure asses possessing chestnuts on the hinder limbs
and it 4is safe to consider this as a distinguishing biolo-

gical characteristic.

1; Sanson, Loc. cit.
2. Smithsonian Rep. 1904, p.443.
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The common horse has six lumbar vertrabrae while
81l asses have but five. This difference is distinct and
seldom fails by irregularity. Asses also possess certain
peculiarities of dentition which mark them from horses.

The period of gestation for the ass is at least
twelve months, for the horse eleven. The ass lacks en-
tirely the "white stockings", and the blaze so common
among horses. Piebald ésses are very rare, though they
do occur.

The ass excels in longivity while a horse seldom
reaches twenty-five years of age, asses commonly live
ti1l thirty, often over fifty years old.1

The "voices™ of both ass and horse have each
their own distinct and excellent qualities.

With these often very striking and deep-seated
dissimilarities betwoén the parents clearly in mind let
us consider the condition of these various characteristics

in the hybrid off spring, the mule.

P—

* * %

1. Tegetmeir and Sutherland, p. 18.
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CHAPTER II.
Peatures of the Mule.

Naturally it might be expected that the appearance
or abéenoe in mules, of certain asinine or equine charac-
teristics would shed some light on the order of hereditary
transmission whicﬁ takes place here, and in a measure this
is the case..

It is very obvious that the mule in his general
aprearance, resembles more the ass than the horse, though
probadbly no single asinine characteristic is constantly
transmitted unmodified to the mule. H. Riley éaysl"that
it mekes little difference how you cross Jacks and mares,
the result in 95 percent of the cases is a mule with
Jack's legs and feet, the horse's body, the Jack's ears
and color marks - and the more like the Jack, the better
the mule.”

The mule indistry has long furnished the best sup-
port to the theory which gives to the sire ability to

fix"exterior conformation" and to the dam the greater in-

fluence on "interior disposition™. There is in truth,
x  *  %

l. Harvey kiley, The Mule, p.65.
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an approximation to this state of affairs in the equine

hybrids, although Sanson conoludes1 after carefully con-
sidering the circumstances "that this idea appears * * x
as a pure illusion of a bdrilliant imagination.” This |

will be more fully treated under the "hinny".

Certainly the carriage'of the body, the quality
and development of the hair covering, the nature of the
hoof, the long ears and the tendency to "slabQSidednoss“
give to the mule a very ass-like appearance. The voice
of the mule is neither a bray nor a whinney though it
resembles more the former. Tempermentally also the mule
inherets most largely from the Jack; the hybrid's patience,
sagacity, great firmness of purpose, and temerity too,
all ass-like characters,are traditional.

The test case as to whether or not the mule in-
herets the skin of the Jack is the condition of the chest-
nuts on the hybrid. If this is true they should be ab-
sent on the posterior limbs of the mule. Common observa-

tion does not show this to be the fact, although Goubauxz
x %k %

1. Traite etc. Tome II, Cap. II.
2. Quoted by Sanson.
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asserts that there is a fixed number of two such appendages
among mules. Sanson cites his own extensive experience,
and also that of Pagenstecher to show that the number is
not fixed, and a little observation makes it clear that
there are 2ll possible intermediary conditions of more
or less chestnut development between the condition found
in the horse a&nd in the ass.

The vertabral number of mules is of interest, in
as much as one parent possesses five,hthe other six,
lumbar vertabra. The authorities on anatomy, English
or French, are not unanimous on this matter, doubdtless
because so few mule skeletons have heen carefully examined;
A collection of the statements on this matter makes it
clear that there are hybrid skeletons with distinectly
five, distinctly six, or five with a rudimentary sixth.
Sanson assertsl,and probably correctly, that the sixth
vertabra behaves 1n heredity similarly to the posterior

chestnuts.
* * *

l. Sanson, Tome II, p. 23',
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CHAPTER III.
Hinnies.

Hinnies, though' economically not important, are
the basis for much discussion and dispute in the litera-
ture, and deserve a separate section for treatment. As
previously explained they are the off-spring of a female
ass (Jennet) and a (Stallion). Opinions regarding
them are extremely various due largely to ignorance
concerning their exact nature, since the opportunities
for observing them are rare.

Inonly one country are they produced in any great
number, namely Sicily. Here they are much used in mine
transportation along the steep rocky mountain roads,1
though it is difficult to assign their abundance here
to any cause other than custom and personal preference.
In other parts of KEurope their production is rare. By
virtue of thelr cheapness asses are often kept by the

poorer classes, rather than horses. These are usually

small "donkeys" and their hinny off-spring 4s much more
* * *

1. Sanson, Traite ete., Tome III, p. 6.
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valuable than those from a Jack. When hinnies are pro-
duced otherwise, in these countries, it is usually by
chance or from curiosity. In America they are often pro-
duced in considerable numbers in 8. W. United States

and Mexico. Targe burro herds exist here, often on areas
which would not support a herd of mares, and the best
profits from these herds are got by selling the hinny
off-spring.

There is some evidence to show that this is the
more difficult coupling to accomplish1 and that when ac-
complished the chances for fecundization are less. It
is probable, however that this difficulty is largely the
result of less practice and less perfected operation on
the part of the breeders.

Sangson considers that the hinny furnishes the best
evidence against the theory that give to each sex a speci-
fiec influence in heredity, certain anatomical regions
beiné éontrolled by the male, others by the femals.
Hinnies like mules have a varying number of castors and

lumbar vertabrae; their ears, hair, and hoofs, as well
*  x  *x

1. Breeders' Gazette, iug. 22, 1906, p.327; 1908,0ct. 28,
p.807; 1909, Feb. 24, p.455.
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as the tempefhent, are all, as a rule, mulelike. Sanson1
feels certain that "There are no characteristic differences
enabling one to distinguish surely and in all cases a hinny
from a mule, the one, as the other, pa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>