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If we study a hind foot and fore foot

of a modern horse we will find that on

the hind bone the heelbone, or “hock”
(the 1 eum), stands at the top of
the Below you see the three
bones which constitute, as in fingers
and toes, what is called the digit. Then

there is a long bone, which is tlie meta-
tarsal bone, In.the front foot the simi-
lar bone is called thé metacarpal. At
the top of these are several short bones
together; these are the tarsus,
and the carpus, or wrist
knee of the horse's front leg),
respectively. It is apparent, then, that
walks on the very .ast joint
its.- toes and keeps the foot and the
hock upright, so that the heel is right
instead of behind it, as
and the bears. On each
side of the long bone of both hind and
fore feet is a small long bone. These
delicate splint bones, as they are called,
are all that remain in the modern horse
of two additional toes.

The Three Toed Horse.

The horse has been traced backward

jointed

or ankle, (so

calie l‘f
the horse

of

zbove the toe,

in ourselves

to that fossi]! horse of the Miocene
strata which hed three well developed
toes, each with a hoof resting on the
ground. These are known as the me-
sohippus and anchitherium. Ear

than these came a. horselike animal
(hyracotherium) with three toes of

nearly equal size on.the hind foot and
four toes on the front foot.

In the Pliocene strata are found in
Europe and America remains of the
hipparion, which had three toes on each
foot, but the side toes were getting

small, something like tlie little toes of
the pig and cattle, They did not touch
the ground and were evidently in pro-
cess of disappearing, leading to the

single toed modern horse,

splint bones as tue sole

with fits
representative
of the two outer toes.

Occasionally modern horses are born
with two complete little toes provided
with hoofs and attached to the splint
bones, one on each side of the big cen-
tral toe. This is what is called an
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atavism, or return to an’ earlier ‘type,

that of the three-toed ancestor.
Beyond the stage of the three-toed
horse we cgn go to the horse with four
equal toes on the front foot and three
on the hind foot, the hyracotherium,

and then to the five-tfed ancestor, the
phenacodus.

The récord of the cnanges from the
three-toed to the one-toed horse is very
complete as made up from fossil re-
mains. Not only has there sheen a
gradual change from the three-gbed ‘to

the one-toed condition, but there has
been a great increase in size, and,
moreover, the cheek teeth have gradu-
ally become more and more complex in
the pattern which they show when
worn down.

Dr. Matthew states in his learned
pamphlet: “The Listory of the evolu-
tion of the horse through the tertiary
period, or age of mammals, affords the
best known illustration in existence of
thé doctrine of evolution by means of
natural selection and the, adaptation
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fof a race of animals to its env.ronment.
The ancestry of this family has been
traced back to nearly the® beginning
of the tertiary without a single impor-
tant break. During this long period
of time, estimated at nearly three mil-
lHons of years, these animals passed
through important changes in all par

of the body, but espesfally in the tee

and feet, adapting them more and more
perfectly to their particular environ-
ment, namely, the open plains of &
great plateau region, with their scanty,
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stunted hérbage, which is the natural
habitat of the horse.

Prehistoric Horse Size of Cat.

“In the series of ancestors of the
horse we can trace every step in the
evolution of those marked peculiarities
of teeth and feot which distinguish the
miodern horse from an ancestor which
g0 little suggests a horse that when its
remains were first found, forty years
ggo, the animal was named by the
great paleontologist Richard Owen, the
Hyracotherfup or ‘coney-like beast.'
Its relation to the horse was not at
that time suspected by Professor Owen
and was recognized by scientific men
only when several of the intermediate
stages between it and its modern de-
scendant had been dlzcovered. On the
other hand, this first ancestor of th'%
horse line is very difficult to distin-
guish frem the contemporary ancestors
of tapirs and rhinocerosecs, and indi.
cates w all the modern gquadrupeds
have diverged from a single type, each
becoming adapted
especial mode of life”

It seems remarkable, but is never-
theless true, according to scientists,
that the earliest ancestors of the horse
were not larger than a cat and had
four complete toes on each foot, The
predeécessors of this animal had five
toes on each foot. The short neck,

arched back and shape of the skull’

gave no indication whatever of the fu-
ture horre, but was more like the mod-
ern civec cat.

No less than twelve stages in the
evolution of the modern horse have

‘baen traced from primeval times. First

comé the Hyracotherium and Eohippus

of the lower Eocene geological strata.

I the thlpr\u especially the four
tdes and remains of a fifth are plainly
i visible.

Then comes the Protorohippus and
Orohippus of the Middle Eocene. Here
there are four complete toés om the
fore feet and three on the hind feet.
This animal was about the size of a
small dog, with the proportions of what
we call the whippet.

The fifth link in the chain is the
Epihippus of the Upper Eoceéne. The
toes are still the same in number, but
the central toe in each foot is beecom-
ing larger and the side toes smaller.

The Mesohippus, two types, became
as large as a coyote in some districts,
while-in others it was as large as a
sheep.

The the

Anchitherium, forming

eighth stage, has been found all over-

the United States and Europe. It is
much larger, and becoming somewhat
more horselike.

The Parahippus and Hyohippus, of
the Middle Miocene, were still larger,
about the size of a Shetland pony. The
three toes are still present, the side
toes barely touching the ground.

The Protohippus and Pliohippus, of

to the needs of itg

.

the Middle and Upper Miocene, have
but one (the central) toe touching the
ground, the side toes having almost
disappeared In some specimens.

Equus, the-tweifth and final stage, is
found in the Pleistocene and recent
staata. In this real horse the side toes
have disappeared entirely, being rep-r
resented only by the side splints. There
is no trace on the fore foot of the little
nodules which in the Protohippus rep-
resented the first and fifth digits. The
skull has lengthened and the animal is
much larger.

An Interesting Explanation.
The explanation given of this eatire
evolution is most interesting, for it

embodies the chief principles of all
at of evolutionary science. It .s not
only in the alteration of teeth and toes
that the horse changed during the
thousands of centuries. There is con-
siderable increase in the length of the
iegs, especially of the lower part. The
siirfaces of the joints have cha

and from being ball and socket } ts
playing in all directions they have be-
come grooved like a pulley wheel, per-
mitting freer motion backward anad
forward, but little sidewise, making the
joint very strong. The foot is better
adapted now to travel over smooth,
regular ground and is of little walue
for striking and grasping.

The increased length of lower leg and
foot increases the length o. the stride
without diminishing the quicknesa. But
the longer lower leg requires-gddition-
al strength, and this is obtained from
the change of the ball and socketjoint
into a pulley joint. Another .nerease
of strength was obtained by the horse
b® the consolidation of the two bones
of the forearm (ulna and radius) and
of the leg (tibia and fibula) .nto one.

Of gourse as the horse became taller
the neck had to be lengthened for it to
reach the ground in grazing., and the
head too was elongated. The centering
aof the step in the middle toe was also
intended to increase the speed over
smooth ground. The soft-footed animal
travels well over uneven ground, but at
a loss of speed, because the yielding of
the foot means a loss of power. A hard
tire on an automobile is “faster” than
a pneumatie, though rougher riding.
The changes in the character of the
teeth of the horse were also an accom-
modation to altered conditioms. Re-
moved from the forests it had to live
on the hard dry grass of the plains and
the teeth rdingly. -

Geology t the earlier
of stors of the horse lived
forest, while the lafer
hablited the flat

themselves
thousands of years. The Ilngrease
size |s probably due teo the val of
the fittest. for the larger L]
better able to defend themsélves from
their foes or to flee from them.

The alterations of climate, changing
the character of the country, have been
the chisf cause of the evolution of the
horse. In the early part of the of
mammals the western part of North
America was at a low level, covered by
heavy forests, and. them the earliest
types of ancéstors developed. As
the fo diminished and plains cov-
éred with grass began to appear on
erccount of the colder, dryer climate the
horse changéd his type to conform to
conditions.

With the very complete line of the
desgent of the horse spread out so that
even the mest siuperficial lJayman ecan
understand the various steps of evelu-
tion it is seriously to be doubted
whether the discovery of one or even
of a dozen fossilized gigantiec horses
could at a stroke alter all these slowly
built up theories of scientific evolution-
ists.

The discovery of this fossil in Wyo-
ming could hardly be taken seriously
until the experts have examined the
“find” and decided absolutely that these
are the remains of a horse.

It is more than possible that what
have been found are the remains of one
of the dinosaurs of an early period, the
head of which has been mistaken for
that of a horse by some inexpert ex-

plorer. For instance, the head of an
Iguanadon to the casual observer t
appear not unlike a horse's head. s

will probably prove to be the case in
the present instance.
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mall entertainment fund is pro-
by the Navy Department for the
an admiral and his division, upon
s imposed such @ round of of-
and social duties as e neces-
concomitant with ghowing the
, foreign ports. None the less is
that such a tour is exceedingly
sive to every officerpand espe-
1o the admiral in command,
entertainments must be far the
retentious and elaborate. This
e is largely by reason of the in-
n, expressly made when the fund
one penny
¢ must be spent for wines, cigars
reties, Around the Mediterra-
litteral one would as soon think

of serving salad without oil as any
fcrm of refreshment without wine or
cigarettes. It is not a question of
temperance, but one of custom and
necessity.

Every one was looking forward to
the next port of call, Villefranche; not
because of that insignificant village,

which forms the only possible harbor
of even semi-shelter to ships of the

tonnage of the third division, but by
reason of the nearness to Cannes, Nice,
Beaulieu, Monaco, Monte Carlo and
Menton, the lauded foci of the French
Riviera

Here the first week was absorbed. by
official or seml-official calls, lunch-
eons, teas and dinners, punctuated by a
noteworthy review of the troops of the
military division of France, of which
Nice is the headquarters. M. Joly, Pre-
fect; invited Admiral Sigsbee, his staff
and the commanding officers to occupy
the reviewing stand with him and other
notables, and the sight was very well
worth while, accented as It was by the
fact that the Morocean conference had
not advanced far enough to make war
between Germany and France impos-
sible.

It may be recalled now that, speak-
ing of Germany's attitude, a French of-
ficial of very high rank said: “Very
frankly I may say that when the
Kaiser visited Morocco it would have
been very unwise, if not impossible, for
France to have submitted to the arbi-
trament of argis. A few months has
done wonders, however, and under the
pressure of a possible necessity we no
longer fear our mnorthern neighbor.
The English entente cordiale has also
been at once & spur and a buttress, for,
while we know how great Germany's
army is, we are well aware that her
navy is totally inadequate to the pro-
tection of the commerce she has spent
so many years In building into its
present proportions.”

Genga, the port first in rank in Medi-
terranean commerceé now that Mar-

s
.

N REAR-ADMIRAL SIGSBEE

seilles’ tonnege has suffered
diminution by reasonr of the great
strikes, was a disappointment. The
weather was atrocity made manifest,
snow, sleet and rain, ali the sport of
high winds, being in evidence at the
same time. But Naples. was -gay
cenough, and this despite tha fact that

such

every night grim Vesuvius glared on
the city, its sides traversed by huge
rivers of molten lava, marking, as
with a handwriting upon volcanic

walls, a warning of what was to fol-
low.

Beautiful indeed was the scenery
down the coast of Italy, through the
Straits of Messina an8 south of the
Pcloponnesian peninsuia to Piraeus,

that all-important port of Athens, and
delightful were the days spent in the
Grecian harbor, King George was ab-
sent, not having returned from the
obsequies of hLis father, the King of
Denmark, but the Queen (nee Grand
Duchess Olga of Russia), Crown Prine
Constantine and his Crown Princess,
the sister of the Kaiser, were in their
home palaces, and although the secason
was Lent- and the Court in mourning
a special audlence for Admiral Sigasbee,
his staff and the commanding officers
of the division was arranged. On the
last day of our stay the Queen, Prince
Constantine and his consort, the cldest
son of the Crown Prince, and others of
the royal entourage visited the Brook-
lyn, where they enjoyed themselves sb
heartily that departure was delayed for
nearly an hour lest the time of thelr
visit be curtailed.

One fact about Athens that I have not
seen recorded, but which will not be
disputed by any American visitor: The
residents of this essentially modern city
are more like citizens of the DUnited
States in dress, bearing, vivacity and
wide-awakencss than those of any cap-
ital bordering on or adjacent to the
Mediterranecan. Every schoolboy and
schoolgirl of the better classes speuks
English with little or no accent. Every

!
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one looks forward to a possible visit to
the United States. the American flag is
always and everywhere saluted, not
only with respéet but with real en-
thusiasm, and the feelings of tlis, one
of the oldest of natlons, seem to par-
take more nearly of gffection than one
would have supposed possible when the
remoteness and differences of environ-
ment and education are consldered.

Next in the itinerary came Befrut.
The Syrian ¢ity loomed large and beau-
tiful as we steamed into the roadstead
and the four white ships cast anehor
almost in the shadow of the hill
crowned by the big Protestant uni-
versity, founded by one Dr. Bliss and
presided over by another. Beirut, as
being the rallroad point of departurs
for ruined Baalbec and ancient Damas-
cus, i8 no longer the torra Incognite it
was a few decades ago.

Here the official calls were more in-
teresting than any of the others, be-
cadse they were mare pretentious, Be-
sides one to he pald to the Pacha, who
ruled Belrut and its province, ane was
to his pulssant excellence the Pacha of
Lebanon, eight miles away. At bhoth
places, as at the palace of fhe rear ad-
miral (who seemed to have everything
except a “war vessel), the ceremonies
of reception were not @nly gorgeous,
but lengthened by the introduction of
coffee, sweetmeats and cigars,

In Syria was found deep imprint of
German industrialism, and the visit of
the Kaiser, with his gifts to the society
excavating the ruins of Baalbec, were
subjects of constant reéference, not only
among the officials, but in the cafes and
parlors,

The Frovince of Lebanon ig almost
entirely Protestant; as its Pacha (the
only member of the Greek church who
has ever attained the rank of fleld mer-
ghal in the Sulten's army), and those of
the Greek communion observe Lent
more rigidly than those who vield al-
leglance to t.ie f al See.. A reception
given to Admir gsbee and the offi-

cers of the fleet by Dr. Bliss at the
university found none of the Syrian la-
dles present, and this /purely beécause
it was the Lenten seuson, and not be-
cause of any lack of cordiality on their
part.

Alexandria was distant but a day and
a half, and here the division fgain en-
tered the sphere of English influence;
pleagantly, too, for it found gll prepa-
rations forward foy reception, berthing,
comfort_and cordial welcome.  From
Alexandrin the Chattanooga and CGal-
veston steamed away to China, and
the Tacoma left for Gibraltar to put
itself in touch with the big floating
drydock which had been reported
plowing its way from the Canary Isl-
ands to Gibraitar. The Prince and
Princess of Wales were due In Cairo
about April 1 and Sigshee's ships ar-
rlved on March 12. A lispatch
from the admiral duth n to’re-
main until the Prince Princess had
made their visit en route from India
to England. This meant a delay of ten
days; but so full was the time with din«
ners, receptions, luncheons, breakf:
balle and the like that the weeks be-
tween our anchor dropping and the re-
ception to the Prince and Princess at
Cairo by the Khedive, Lord Cromer and
United States Diplomatic Agent Iddings
seemed short and crowded with events.

At the beginning of the third week of
our stay in Alexandria there steamed
into port four splendid ships flying the
Austro-Hungarian flag. The writer
was not alone In feeling or expressin
‘surprise that Austria-Hungary had such’

Impressive and capable vessels in th:’
navy. The Hasberg, Babenberg
Arpad were battleships of the second

clags and the Sankt George an a

cruiser, and each was so marvelousiy
clean and shishape as to challenge the
admiration of our officers and {o cause
the Austro-Hungarian residents of
Alexandria and Cairo fairly to swell
with pride and exult RN o
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IN FOREIGN WATERS

The Austrian admiral (a splendid
specimen of the cultured sea potentate)
was also under orders to show his flag,
and Its effect n the American ships
was an index of the effect of our own
division at other ports, No better ex-
emplification of the valus of showing
the flag could have been made to those
on board Sigsbee's division. They knew
how the-visit of the Austrians affected
them, how much u.:l:llt.mu:: '.t'l‘n:r
ideas of the power, w 1 ce-
ment of the domains of.kporor Fran-
cis Joseph. From this t it was fair
for them to reason that our own di-
vision was the means of enlightenment
in the ports we had visited.

Cable orders directed that the Brook-
1yn should repair to Messina, and none
of us knew whether this was because
of the Vesuvian outbreak at Naples or
by reason of the approach of the dry-
dock Dewey. Half-way between Alex-
andria and Messina our wireless picked
up & met from Hosley's ship, the
Glacler, giving latitude and longitude

f the Dewey and ils towing fleet, so

hat Sigsbee was enubled to find the

squadron and inspect it for himself.
No one could H Nyhﬁmn any mln
of how ny vessels seemed when
placed hﬁontrul with this huge dry-
dock that, so far as pawer was con-
cerned, had enough to 1ift all the ves-
sels employed in its , with
the Brooklyn and Tacoma ({he latter
wving joined the Glacier en route) ag-

. The truth of Admiral Sigs-

's remark that it not in the

open sea that the stood in the
-ut“l”:.“htﬁnl mm
y broke enormous cables as if

they were threads drifted at her .

own Iron will, the waves
: nutl{. but really ng their
beg:ot. t was semi-pathetic to read
H“':cye.. “I #m m&u‘u only
7060 miles more left of thia businese”

The few days in Messina were days
of delight, punctuated as they were by
a visit to Taormina, the most beauti-
ful and suggestive spot, all things con-
sidered, it has been my privilege to see
upon this best of all .worlds. Thence
the journey to Gibraltar, accomplished
at accelerated speed, and there a large
proportion of the coal for the trans-
atlantic voyage was taken on board.
Coaling, however, dig not prevent the
renewal of social functiens, and the
night before we sailed for the Azores
Sigsbee gave a farewell and notewor-
thy dinner in his cabin, at which were
present as English guests: the Gov-
ernor General, two rear admirals, an
Barl and two other titled gentlemen.
The delight with which these gentle-
men sampled Kentucky hami and other
delicacies made possible by the Breok-
lyn's cold storage put to rout the idea
of British phlegm.

Four nights to the Azores, at twelve
knots speed, 400 tons more of coal
taken aboard, and then the Ilong
stretch to Cape Henlopen, between the
37th and 3Sth parallels, and the final
haven of the League Island navy yard.

It would be hard to the
value of such a cruilse as that complet-
ed by the Brooklyn and its consorts

residents of Mediterranean
e S duiebe i g o
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our officers is copled, the manliness of
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more elaborate functions



