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XIX.—The Mammals of Turkestan.
By Dr. N. SEVERTZOFF.

[Continued from p. 174.]

THE genus Ouvis, even in the restricted sense here adopted,
may be divided into two groups—namely, the northern and the
southern. The horns of the northern group in proportion to
their thickness are shorter than those of the other group, and
are thicker in comparison with the size of the animal ; and con-
sequently this group-form has a more massive head and a
wider skull. The horns of very old specimens are twice and
a half to three times as long as the skull, measuring the latter
from the root of the fronto-nuchal edge of the horn down to
the free extremities of the preemaxillee. In the southern group
the head is proportionally smaller and the horns are more
elongated ; their length is at least three times and even more
than four times as great as that of the skull, measured in
the same way as before.
The following species belong to the northern group :—

1. Owis nivicola (Eschsch. ?).

From Kamtschatka. This species is justly identified with
0. montana, Geoffr., from North America. The horns begin
to get narrower from the base, so that each horn diminishes
regularly from the root down to the end; the frontal and
nuchal surfaces are convex, the fronto-nuchal and nuchal edges
of the hornsare rounded; the orbital edge is only partly rounded,
and if looked at from the side it forms a sharp edge, which is
separated from the convex portion above the eye by an elon-
gated groove. The length of the horns (which are very thick)
1s twice, at the most twice and a half, as great as that of the
skull. The frontal surface of the horns is wider than the
nuchal surface ; the cross ridges of the same are very indistinet.

The head is large and massive; the profile of the nose is
straight, not convex. There is no mane on the neck. The
general colour is greyish brown, with a dark line along the
back ; the belly, the inner sides of the legs, the posterior
portion of the haunches, the patch round the tail, the lower

art of the chin, and a spot on the throat are white ; the front
part of the legs is blackish brown, darker than the line which
runs all along the vertebral column.

Length to the root of the tail 5} feet, height at the shoulders
31 feet; length of the horns sometimes up to 24 feet.

Very close to Owvis nivicola comes another, not yet quite

.
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identified sheep from North Siberia, from the mountains
separating the I.msin of the river Nyjnaja Tungusca, a tribu-
tary to the Jennissey, from the basins of the Hatanga and
Piasina. Several perfect specimens were obtained from there
for the Zoological Museum of the Academy of Sciences by
Mr. Schmidt's expedition. According to the shape of the
horns, it is rather close to O. aivicola and O. nahoor, Hodgs.,
from the Himalayas, so much so that Blasius does not find
any difference at all between the Himalayan and the American
horns (Blas. Siiugeth. Deutschl. p. 470), ‘which reminds me of
the general origin of all the different species of sheep.

2. Ovis argali, Pall.; non Blas.

The horns are thick, and rather rounded at the edges; the
orbital surface is convex, without any depression whatever.
The horus begin to diminish in the first third of their length
they are almost three times as long as the skull; the frontal
surface is narrower than the nuchal surface, which last is the
case also with all the following species. The chords of the basal
and terminal curves are not parallel, the former being more
horizontal. ~ The axil spiral of the horn would fit on an
inverted cylinder. The preemaxille do not articulate with
the nasals, from which the maxillary is separated by a little
bone. The lachrymal is small and subquadrate ; its anterior
edge forms a parallel line with the front edge of the malar.

The head 1s flat-topped, pyramid-shaped, stout and blunt.
The neck vs maneless.  The skin is reddish brown ; the throat,
breast, and belly are darker than the vertebral line or any of
the other parts of the back ; there is a white patch around the
tail, sharply defined from the body-colour, but without any darker
edge round it ; this white colour extends down half of the
rump. In winter it gets very soft short hair under the long
rough coat.

The length of the animal from the tip of the nose to the
tail ranges up to 6 feet, the height at the shoulders to 3} feet,
the length of the horns from 39 to 42 inches.

Obs. It is not yet known whether the sheep called by this
name inhabiting the low hills and the Siberian Kirgies steppes
(for instance the Karkalinsk, Arkatsk, and Aldgan-adirsk
steppes) belong to the present species. According to the
analogy of the distinction of Musimon arkal of Turcomania
from M. orientalis of the high mountains, and also of the
Karatau sheep from those inhabiting the Thian-Shan,it appears
to me that these Karkalinsk sheep will prove to form a sepa-
rate species.
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The southern group :—

3. Ovis Karelint, nob.

The horns are moderately thick, with rather rounded edges ;
the frontal surface of the horn i very convex, whilst the
orbital surface 1s flat, getting narrower only in the last third
of its length. The horns are three times as long as the skull.
The basal and terminal chords rise parallel with each other ;
the axil spiral of the horn fits on a cone with the base towards
the skull.  7The premaxille and maxillaries do not articu-
late with the nasals ; the same is the case with the lachrymals,
which latter are large and square, being rather wider than the
malar, and are partly separated from the latter by a protu-
berance of the maxillary.

The neck s covered with a mane of a white colour, shaded
with greyish brown. The light brown colour of the back and
sides is separated from the i Jeﬁowzsfz white belly by awide dark
line; the light brown colour gets gradually lighter towards the
tail, till it becomes greyish white, not forming a sharply de-
fined round patch. On the back ‘there is a sharply marked
dark line running from the shoulders down to the loins. T did
not find any soft hair under the long winter hair in October.

Length 5 feet 10 inches to 6 feet height at the shoulders
3 feet 6 inches ; length of the horn 3 feet 8 to 3 feet 9 inches.

Obs. The figures of the skull of Ovis argali given by Blasius
(Siiugeth. Deutschl. p- 468) in the elongated form of the horns
vesemble O. Karelini; but by the orbital surface of the horns,
which gets regularly nauow er from the base to the end, they
can only be referred to 0. argali. His diagnosis contains only
such characters as are common to both species.

4. Ovis Polii.

The horns are very large, laterally compressed, the edges
(except the nuchal one) being rounded; the orbital surface is
concave, and commences to get narrower only at the last third

of its length The horn is more than four times the length of

the skull; the basal and terminal chords are not parallel, the
latter bemrr more horizontal than the former ; the axil spiral
of the horn is cone- shaped, gradually nar rouz?zg tll it reaches
the skull. 'The praemaxillee do not articulate with the nasals,
whilst the maxillaries are separated from them by small
bones. The lachrymals are very large, and protrude a little
further forwards than the malars; the anterior edges of both
articulate with the maxillaries by serrated sutures.

The form of the head is prismatic, high and narrow. All
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round the neck is a pure white mane ; and along the vertebral
column from the shoulders to the loin there is a dark line.
The light greyish brown colour of the sides shades off into white
on the belly; there is a white patch round the tail, which s
bounded above by a rather darl: line ; but downwards the white
extends largely over the hind part of the thighs, and shades
gradually into the brown colour of the legs. 1 did not observe
soft under-hair below the long winter hair in the month of
October.

Length 6 feet 7 inches, height 3 feet 10 inches ; length of
horn 4 feet 9 inches. ,

5. Ovis Heinsii,

The horns are not massive; they are laterally compressed,
and have three sharp edges; the inner spiral would fit on an
inverted cone, with the base towards the skull. The maxil-
laries are separated from the nasals by a small bone; the
preemaxillas articulate only with the maxillaries, and do not
touch the nasals at all. The anterior edge of the lachrymal
is rounded between the maxillary and malar, where a small
process is visible ; the malar in front finishes in three rather
rounded processes ; the middle one is the largest, and is about
as large as the process of the lachrymal, which latter, like the
malar, is broad and short.

This species is known only from skulls of middle-aged spe-
cimens with not completely developed horns. Specimens seen
by me at rather a great distance appeared to be greyish brown ;
but I could not exactly define the colour. The height, judging
from the skulls, would be a little less than that of Ouwis
Karelint.

6. Ovis nigrimontana.

The horns are not massive; the nuchal edge is very sharp,
and the two other edges are not much rounded; the frontal
surface is narrow, the two other surfaces are rather concave ;
the orbital surface commences to get narrower on the last third
of the horn, which is three and a half times as long as the
skull. The basal and terminal chords are not parallel, the
latter being more horizontal ; the inner spiral of the horn is
cone-shaped, getting a little narrower towards the point of
the horn.  The preemaxille articulate with the nasals, which
are separated from the maxillaries by the small bone between
them. The lachrymal is elongated, somewhat narrow, with
one rounded process, and comes more forward than is the case
with the malar; the front edge of the latter is straight, and
joins the lower edge in a sharp angle; a process of the maxil-
{ar fits in between the two above-mentioned bones.

['he head is pyramid-shaped, broad and blunt.



212 Dr. N. Severtzoft on the Mammals of Turkestan.

Of this species also only skulls were obtained, among which
was one of an adult male. Through a telescope I saw
that the colour of the animal is light greyish brown, with a
white belly and rump. It is considerably smaller than Owis
Karelint,

7. Ovis aries.

I am sorry to say I have no materials here to make com-
parisons between the Turkestan domestic sheep, the wild ones
of that country, and the European sheep ; the few skulls I
collected I left in Tashkent. Some remarks regarding this
will be made later on.

|

To complete the comparative diagnosis I here give some
comparative measurements.
0. Polii, 0. Karelini, « 0. Heinsii, ! g('”:;g::
adult & adult §. | Hyears J. ! adult 3. |
s ePyois) :
| Length from thenosetothetail6 7 O=1 511 0=1 |..........| 4 90=1
| Height at the shoulders ....3 10 0=058 3 6 6=060{|.......... 2 10 0=0-60
| Length of horn ............ 4 9 0=0723 8 0=06233 2 3 20=067|"
' Distance between the tips of | : i %
T I s e R SN L A 3 60=0532 8 0=04531 4 2 5 5=002|%
Width of the orbital surface of | ! ' g i r.‘
horna . 2. | 6 0 b 4 (4.2 40 lakd
5 nuchal surface '
of horns. ... |
& frontal surface | ‘
of horns. ... |
| Length of the skull ........ 1 10=1 {1 18=1. (11 4=1 10 8=1
Al The greatest width of the skull] 8 0=057 7 0=052| 6 7=0'58 6 0=0'56 |
B Width at the posterior molars, 4 2=030 4 4=033| 3 7=033 3 8=0-35
C| 5 middle molars..| 4 2=0-30| 3 7=028|3 5=031| 3 5=032|
D B anterior molars | 2 T=0'19; 3 1=023| 2 4=0-20 2 5=023
E K anterior part of |
I maxille ....| 24=017| 25=019(2 4=020| 2 1=0'18
F e premaxille....[ 1 7=012| 13=010(13=011| 1 3=012
*A Length of skulltoA........ 2 8=020| 3 56=026|2 65=022| 2 2=020
‘B e | N 56=040| 6 3=047|4 8=042| 4 4=—040
0 DoAY @l so=0567| 7 9=059 7 0=06L] B o=
‘D ¥ # PO AR 07=069| 96=072|8 4=073| 8 4=0-781%
‘E b i I isiin 10 2=072| 10 5=079| 9 4=082| 9 2=085%
F Y F....0.1 086=090{L 04=095[10 5=090| 10 2=0-94IN
| Ridge round the base of the y
R oy e s o % 1 30 .:

In this list the measurements of the general size of Ovis
nigrimontana are calenlated from the skull and by the propor-
tion of the length of the skull to the length of the body as far
as the base of the tail. These proportions are nearly the same
in 0. Polii as in O. Karelin?, in which these calculations
agree with the actnal measurements.

m‘*—» A
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I have not enough material at present to form a completely
correct conclusion as to the specific value of the above average
measurements of the skull for specimens of different ages.

I annex here a list of the comparative measurements of not

quite adult specimens : —

G 24 years,

d 43 years,
0. Polii.

Length from the nose to the |

o L SRS i
Height at the shoulders ....3
Length of the horn ........ 2
Distance between the tips of]

o R T 12
Width of the orbital surface of

horns ......
» nuchal surface
. of horns . ...
= frontal surface
of horns ....

Length of the skull ........ 1
Greatest width, A...........
L AR
AR TR
ke PO RN R A
REER NG FR 20 el
ot ’g:rth FA ................

n P o acrwnh s preaden s

BT IO o 7 &t a i
T Cie SRR s DO i
9 :E ................
PRI, 50 Susih laaw
R IO o id o s le e el 1
Ridge round the base of the

=)

SO0

-
-

e

o0
O=HLWOOORBRDDOERD

d 44 years,
0. Karelini.
90 =100
2 7 =046
206 =038
42}

?

P
1 6 =100
38 =033
2 5 =0‘22
2 4 =0'21
4 9 =042
6 6%:057
86 =074

Ann. & Mag. N. Hist. Ser. 4. Vol. xviii.
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From these Tables it will be noticed that the cross measure-
ments of the skull, taken separately, show the specific distine-
tions only in adult specimens; and even then they are not
important or considerable, except the sharp projections of the
lachrymals of the adult Owis Polii. But the proportions (or
the measurements stated in decimal numbers) are constant in
all ages, although they are notso distinet in young animals as
they are in adult.

As regards the different species, 0. Heinsii by the general
shape of the skull is nearer to O. Poliz of equal age than te
0. Karelini, and differs from the former very little ; but, as
already stated, the shape of the different parts of the skull
separately and the spiral of the horns of O. Heinsii and
0. Polii furnish the most striking differences.

The alteration of the skull according to the age depends
principally upon the development of the horns; and conse-
quently the decimal numbers of the measurements in the dif-
ferent ages of one species do not alter so considerably as their
measurements in inches do. As all the measurements of the
skull alter according to the animal’s age, the diameters of the
skull even diminish in their proportion to the length of same,
as the frontal grows rather more quickly than any other parts.

The changes of the different parts of the skull according
to the different ages are most numerous in 0. Poli7; and I
will just mention how useful these changes are in deter-
mining the age of the animal by means of the gradumal deve-
lopment of its horns and the different parts of its skull. The
former are the more trustworthy, because in growing the
horns do not lose their annulations, but retain them, sharing
their gradual development. The horns are separated from the
skull by an annulation, which does not Eisappear but is
gradually pushed forward by the one that is growing next to
it ; and this is the way in which the sulcations are formed,
which are deepest on the frontal surface of the horn,

The growth of the horns is not equally quick at all seasons
of the year; in winter they grow more slowly and weakly,
whilst in spring with the fresh food they again grow very fast
and strong. In spring the annulation at the base of the horns
grows more quickly than it is able to elevate the one before it ;
and consequently the space between them forms a sh
impression roun({ the horn. These impressions indicate the
annual increase of the horns, and enable one to count by them
the number of years the animal has lived. There are, however,
some circumstances which render the reckoning liable to error;
and these are the following :—

1st. The annulations of the horns are not always sepa-

'3

o T



Dr. N. Severtzoff on the Mammals of Turkestan, 215

rated by these furrows with uniform distinctness. Frequently
from want of food or from illness, narrow annulations are formed
round the horn besides those caused by the annual interruption
of their growth in winter, which they much resemble.

2nd. In addition to these irreguﬁtr annulations there are
other secondary annulations, se!}arating those indicating the
annual increase of the horns, The furrows formed by these
differ from those dependent on the annual inerease of the horns
in their not being so deep and in their not extending all round
the horn. Theyare, when present, nearly alwaysdistinguishable.

drd. Finally, the rings formed whilst the animal is young
are not so distinet as those formed when it is adult, as
with advanced age the rings get thicker. These ear]y
rings, in getting towards the end of the horn, sometimes get
rubbed off and the horn itself gets blunt with advanced
age; this is the case n pm‘ticular with O. Polii, because of
the inner spiral of the horns getting wider towards the end of
the horn ; consequently only the minimum of the animal’s age
can be fixed—for instance, that the animal is not younger
than ten or twelve years, but how much older is doubttul.
In specimens which are not above ten years old the age
can usually be correctly ascertained, although sometimes this
cannot be done without difficulty. "Ver y little confidence can
be placed in the determination of an animal’s age by the anky-
losis of the different bones of its skull, this [atter being an
uninterrupted process

The proportions between the development of the horns and
the ankylosis of the skull-bones give also specific characteris-
tics which are in most cases constant, although some speci-
mens of one and the same species differ slightly in that
respect ; but this is more or less the case with all mammals.

n examining the skulls of different species I find that the
bones of the skull of an O. Polii about two and a half years
old are more firmly ankylosed than those of specimens of
0. Karelini and 0. Heinsii of about four and a Ifldlf or five
years of age. The above specimens of 0. Polii and O. Karelini
are complete, so that the age can be checked by the horns as
well as by the general size of the animal ; and this shows that
(). Poli7 has not nearly reached its full size, whilst . Karelini
has fully done so ; but notwithstanding this, from the exami-
nation of the skull alone, the latter would have appeared to
be the youngest.

It cannot be admitted that O. Karelini and 0. Heinsii
ow twice as quickly as 0. Polii, and that at the same time
the bones of their skulls ankylose more slowly : the one seems
to disprove the other. It is more likely that the parts of

15%
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the skull of different species ankylose at different ages;
and this corresponds with the development of the horns—that
1s, with the specific differences in their size and weight.

The larger the horns are, the sooner do the different bones
of the skull ankylose, of which I convinced myself in com-
paring O. Polii, O. Heinsii, and O. Karelini, all of the same
age, viz. about four to five years; consequently it may be
said that the ankylosis of the different parts of the skull 1s in
proportion to the size of the horns. This is shown also in
the above list of measurements.

The same skulls also show that the horns begin to grow
massive and the forehead to develop only after the animal
becomes adult—mnamely, when it attains an age of four and a
half years, which period of its development is also marked
by other circumstances. In examining the skulls which
one often finds among the rocks and even in the plains about
Narin and Aksay, I noticed that most of them belonged (ac-
cording to the horns) to beasts of from four to six years of age,
very seldom to younger or older individuals, and exclusively
to the male sex. This shows that these skulls belonged to
sheep which did not die on account of their great age, but from
violence ; nor is it likely that they were killed by wolves, as
these latter would most probably concentrate their attacks
upon the young or female animals. Here the question
arises, why do they die principally at that age, and only male
specimens ?

The answer to this is best given by the consideration of the
locality where the skulls are usually found—namely, in pairs
under steep cliffs, from which the animals in all probability fell
and killed themselves whilst fighting : this would, of course,
be most generally the case with the young, weak-horned males,
which had only lately reached an adult age.

The females and young do not fight ; and should an old and
a young male have an encounter, the former, in most cases,
naturally conquers.

In all cases where two skulls are found together, one is
older than the other; this shows that whilst fighting not
only the one that was beaten fell from the cliff, but also that
its stronger antagonist overbalanced itself whilst charging
its enemy.

I have also found single skulls, and that not rarely ; these
belonged to younger males (generally, however, over four
years of age) ; they show that the victor was an old male with
much larger horns than the animal killed.

About Narin the skulls are generally found under preei-
pices; a few, however, also on the plains. The latter have
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been dragged there by wolves, which, as well as the vultures,
feed on ﬁle flesh andyskeletons of the dead sheep. The vul-
tures only eat the flesh on the skulls ; but the wo\vcs gnaw off
the nnsalyportions, where the bones are thinner. Sometimes,
but not often, complete skulls are found.

These skulls also show when the breeding-season of the
animals commences. In June the skulls look old, and in
October still older; but in October I also found one skull
which had not yet become white, and was marked with
blood : consequently this is the time when the breeding-season
begins, which very likely lasts also through the month of
November. In October a specimen of O. Polii, killed by me,
had very large and full testes; but I am sorry to say that,
because of the hard frost, I could not make a microscopical
examination of the semen.

In Karatau I saw in June through a telescope a female O.
nigrimontana, the only sheep that occurs there, with a young
one, which must have been born in spring; and consequently
the rutting-season takes place in the autumn,

The above remarks apply to all the species of Turkestan
sheep which inhabit the mountain-ranges, with the exception
of wooded districts.

I will now proceed to give more exact descriptions of the
new species of sheep inhabiting Turkestan.

Ovis Karelini.

I have named this species after the worthy explorer of
Central Asia—who was also the first to obtain specimens of
this sheep, in the Ala Tau, near Semiretchje, about 1840.
These specimens have, up to the present, been considered
identical with O. argali. 1 separated it from the latter on
comparing my two complete specimens, and three others,
which were brought by Karelin, with the true East-Siberian
0. argali, of which latter the Moscow University Museum
possesses one complete specimen and three skulls.

The three surfaces of the horn of 0. Karelini are convex,
the orbital surface not so much so, however, as the two others.

The edges are rounded, particularly the fronto-nuchal one,
so much so that it can hardly be called an edge. The frontal
and nuchal surfaces do not form an angle where they meet at
the base, but run into one another in a curve; but a little
above the skull the horns get their regular triangular shape.
The orbital surface of the horns is only once and a half as
wide as the line drawn from its centre towards the fronto-
nuchal edge ; and the nuchal surface is wider than the frontal
one, but not so wide as the orbital swrface. The rising
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chords of the horns are almost parallel, and form with the
other chords the following angles—the basal chord 45°, the
terminal chord 52°; and the median chord is parallel with the
axis of the skull. The inner side of the horn would fit on an
inserted cone with the point towards the outside, slightly in-
clining forwards and downwards. The sulcations on the horns
are meandering but parallel and pretty regular; the horn
with advanced age does not project much forward over the
forehead, but only becomes rather rounder in accordance with
the horn-core. The facial portions of the frontals are rounded ;
anteriorly they present three forward projecting processes, the
centre of which is wide and forms half the anterior rim of the
orbit, pointing towards and fitting in between the nasal and
lachrymal bones.

The length of the forehead is a little less than its width
measured between the orbits. The nasals are very wide at
their base, and at about half their length get half as narrow ;
after that their sides run parallel to each other almost down to
their ends, where the bones form a sharp angle; the profile of
the snout is gibbous.

The lachrymal forms the anterior rim of the orbit, and ex~
tends almost over its entire floor; the lower rim of the orbit,
however, is formed by the malar.

The malar is considerably smaller than the lachrymal, and
forms a rounded process projecting forward in the maxilla,
which on its part sends upwards a small process fitting in
between the lachrymal and the malar; the latter bone is
rather thin.

In adult specimens the maxillary is separated from the
nasals by a small bone, which in time, however, ankyloses
with the nasals, In young animals this little bone separates
only the anterior part of the maxillary, whilst the other end arti-
culates with the nasals and also with the preemaxille. When
the animal gets older the occipital ridge rises and becomes
larger, the forehead gets wider by the outward extension
of the orbits, and consequently also the lachrymal grows in
proportion. The maxillaries get rather higher between the
grinding-teeth and the nasals, which latter become more
convex.

These alterations take place in all species; and being
dependent upon the development of the horns, this process
continues until extreme age, not stopping at the time when
the animal becomes adult. Almost all the different bones
of the skull ankylose in the above mentioned-manner, and,
although late, always simultaneously.

The mane, which extends all round the neck, is short, and
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only grows when the animal becomes adult; it looks almost
more like thick wavy hair than any thing else; its length
does not exceed 3 to 34 inches. This mane spreads all over the
front part of the shoulders; on the back of the neck the hair
18 shorter, not exceeding 2 to 24 inches.

The forehead, the front portion of the head to half its
length, and the cheeks are brownish grey ; the spot above the
eye and the lower portion of the head are pure white; the
muzzle is black ; the horns are greyish brown, shaded with
yellow. The nape is blackish brown; the line along the
spine is of an earth-brown colour ; the mane is white, inter-
mixed with greyish hair. The breast and legs are white ;
the back, the shoulders, sides, and thighs are light brownish ;
on the sides close to the shoulders there is a white spot; and
on each leg there are two brown lines from the body down to
the feet on the hind legs, and down to the knees on the front legs.

As regards the light-brownish colour, it is purest on the
back on each side of the spine, commencing almost from the
shoulders and reaching to the loins; on the front part
of the shoulders below the mane it fades into greyish brown;
and on the sides behind the white spots it is shaded with an
olive-colour which is darker than on the back, but is slightly
mixed with white. On the thighs this brown colour cornmences
to get white, the hind parts of which are pure white. The
belly is yellowish white, which colour is separated from the
sides by a wide blackish-brown line. The tail and a small
patch round it are also yellowish white, this colour gradually
shades off into brown on the sides; above the tail there is a
small dark spot.

The female is similar to the male and has also the charac-
teristic dark lines on the sides. Her horns are rather shorter
than her head and have more-rounded edges ; the curve of the
horns forms only one third of a circle; and they diverge to-
wards their points. She is smaller than the male, measuring
5 to 5} feet in length, and is 3 feet high at the shoulders.

0. argali, with which species it always has been confounded,
18 altogether different from the present species in the shape
and structure of the horns and the skull ; but the most striking
differences are in the colour and in the mane; besides these
there are also some other differences. But as 0. argali is
neither a new species, nor does it inhabit Turkestan, I shall
mention here only the following characteristics : the skull-
bones behind the orbits ankylose very early; but the front
parts are not ankylosed even in specimens of from seven to
eight years of age, whilst the different parts of the skull of
O. Karelini ankylose simultaneously.
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0. Karelin? inhabits all the Semiretchje Altai and also the
Saplisky Altai, but is not so common there as it is in the
mountains between Turgeli and Kaskelen ; it has been lately
driven out of the latter locality by the Cossack sportsmen,
and has gone to a higher elevation, namely the Kebin steppe
above the range of trees. Iast of Turgeli, on the bare moun-
tains and plains near the rivers Chilik and Keben, O. Kareline
is still very abundant, except in localities which are covered
with trees, extending from Chilik as far as Lantash. Further,
it inhabits all the neighbourhood of Issik-kul; it is rather
rare on the northern part of the Thian-Shan, which is thickly
covered with trees. also met with numerous flocks in the
steppes of the Narin, where they find such an abundance of
food on the meadows and shelter among the rocks; these
localities are about 12,000 to 13,000 feet above the sea-level,

O. Karelini is sometimes also met with on the mountains
separating the Narin from its tributary the Atpash, as far as
the plains between the rivers Kurtka and Chatir-kul ; but
trom the eastern sources of the Atpash down as far as the
Chatir-kul it is only found in company with O. Polii.

0. Karelini does not inhabit the rocks and mountains
exclusively, like the genus Capra ; it 1s also not satisfied, like
the latter, with the small tufts of grass on the rocks, but wants
more extensive feeding-grounds, and is therefore driven out of
certain localities more easily than is the case with Capra. In
the neighbourhood of Copal, for instance, goats are abundant
in the central steppes of Kara, whilst the sheep have been
driven out from these places and only visit them late in
the autumn. In places where good meadows and rocky

laces are found, sheep can be met with at any elevation from
about 2000 or 3000 feet in the southern portion of the Semi-
rechje Altai, near the river Ilia, to about 10,000 feet at the
rivers Lepsa, Larkan, Kora, Karatala, and Koksa, and even
to 11,000 or 12,000 feet in the neighbourhood of the Upper
Narin. They are found at a much lower elevation in winter,
whilst in the summer they withdraw again to the highest moun-
tains. I do not know if the sheep which are so abundant
i the hills on the western shores of the river Chu, opposite
the Tokmack, belong to the present species or to 0. Hensii.

Owis Polii.

This species was founded upon horns obtained by Wood at
the sources of the Amu-Darja, on the high plains near Lake
Serikul, at an elevation of about 16,000 feet—consequently
about the same locality where Marco Polo mentions that he
met with some large wild sheep. To the same species
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Wagner (Schreber’s ‘Siiugethiere,” Fortsetz. v. A. Wagner)

assigns also the skulls and horns observed by Barns in
Buchara : he says, ““ The horns are more slender, longer, and
more compressed than those of 0. argali, and are curved in a
rather larger circle ; but these characters, as mentioned before,
are also found in O. Heinsii and O. nigrimontana.” The
horns of O. Polii are strongly compressed ; on the orbital
surface there is a furrow between the two convex portions of
the surface ; there is also a similar depression on the frontal
surface rummw parallel with the fronto-orbital edge; in
young san_cimcns this is sharply marked, but with the advance
of age this furrow gets deeper and w ider. The nuchal sur-
face of the horn is flat ; consequently the fronto-nuchal edge is
sharp and forms a tnanglc with a rounded point. In the
section at the horn’s base the width of the orbital surface is
twice the line drawn from the middle of it across the horn to the
fronto-nuchal edge ; the width of the frontal surface is almost
equal to that of the nuchal surface.

The angle formed by the basal chord with the axis of the
skull shows 41°, or is more than three times the angle
formed by it with the median chord, namely 12° but is
much lc==- than that of the terminal chord whlch shows 60°;
both rising chords are long.

The spiral of the horn fits on an inserted cone the point of
which is turned towards the skull and the base to the outside ;
the axis of this cone points towards the front, and still more
$0 when the animal advances in age. The inner surfaces of
the horns join almost at a right angle, with a rather blunt
point in young and a very sharp one in old specimens, namely
from 3° to 4°.  The ridges of the horns are meandering and
irregular, a great portlon of them branching off in two or more
branches.

The occipital ridge is pointed and forms in its section a
sharp angle with a ‘-h”‘lltly rounded point; the forehead, eom-
mencing from the bridge of the nose, rises very steeply ; out of
the three processes of the frontal, the anterior one (just above
the eye) is very small and sometimes disappears altogether, so
so that only the two others remain. The length of the forchead,
from the base of the horns as far as the upper extremities of the
nasals, is scarcely more than two thirds of its width between
the orbits. This proportion differs very little according to the
animal’s age, as th ength and width of the forehead increase
equally quickly ; the forehead of O. Karelini, on the contrar
grows more in length than it does in width, and conscqucntr
the proportions of ‘these measurements alter very much in the
different ages of the animal.
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The edges of the nasals are almost parallel at their base,
and only at their free extremities form a sharp angle; the nose
1S convex.

The lachrymals are more developed than in any other
species of sheep ; they occupy all the front part of the orbit,
ﬁllling up the front and bottom of it, and articulating with the
anterior process of the malar. There are three Wormerian
bones ; the upper one joins the occipital process of the frontal
bone (if there is one) ; all these three bones are turned towards
the interior of the orbit, in which they form a wide irregular
polygon with a serrated suture. The uppermost is the nar-
rowest, but alters much in width and usually ends in a sharp
point ; the middle one fits into the maxillary by two points,
and one is attached to the lower jawbone; the lachrymal
itself is in the middle flat bone.

The malar varies in its size ; but its facial portion is always
large, sometimes,however, only half the width of the lachrymal;
and, reckoning from the orbit, it is a little shorter; its front
edge is toothed and has two or three processes ; these, however,
are usually very short. The malar itself is thick. The maxil-
lary is separated in old specimens completely, and in young
only partly, from the nasals. This species differs from O.
Karelini in the alterations of the skull according to age, as
well as by the development of the frontals, also by the fact
that whilst the head grows higher the lachrymals do not grow
in width, but only in length.

The different parts of the skull ankylose simultaneously ;
and, as already mentioned, this process takes place very
early ; and in connexion with this it may be noticed that
the alterations of the skull according to age take place only up
to the time when the animal becomes adult, after which period
only the horns continue to grow and the forehead becomes
rather more convex, although this latter is hardly percep-
tible.

The mane of adult specimens covers the same parts as it
does in 0. Karelini, viz. the throat, the sides of the neck,
and the front of the shoulders ; it is, however, much longer,
the hair being from 6 to 7 inches long ; on the spine it is from
3 to 4 inches in length, and gets shorter as it approaches the
nape. The distribution of the white and the dark colour is on
the whole the same as in 0. Karelini ; but the colour of the
head is more blackish brown, and all other light-brown parts
of 0. Karelini are darker in the present species (namely, of a
greyish brown colour shaded with red) ; the sides are darker
and more grey than the back, intermixed with some white hair;
the upper front portion of the shoulders close to the mane is
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light-coloured; the white spots on the side of the shoulders are
like those of O. Karelini ; also the blackish brown nape and
rather lighter spine are similar in both these species. The
white spots about the eyes are wider in 0. Poliz, and extend
to the front of the lower eyelids; the mane is snowy white,
without any mixture of brown hair in it; the belly is white,
which colour gradually shades off into a greyish brown on the
flanks, without a black line separating the two colours from
each other; the white colour of the hinder portion of the body
extends over the hind legs and the tail, on which latter
neither a black nor a brown spot is to be seen. The reddish
colour of the loins is marked by a wide greyish brown line,
which separates it from the white colour of the back part of
the body, as well as to some degree from the greyish brown
thighs, on which latter and the sides it can be seen that the
brown hair is mixed with some white ; along the spine there
is a dark line from the shoulders to the loins.

Such is the coloration of O. Polii in winter during the
month of October, whilst in summer it appeared to Mr. Seme-
noff, who saw these sheep at Han-tengri, to be darker.

A young male, two and a half years old, is greyish-brown
on the upper portions of the body, without the reddish tint of
the adult animal ; in the remaining parts it fully resembles
the adult, with the exception of the greyish brown colour
extending further on the loins; and the sides and neck are
also of this colour. At this age there is no mane, and
only on the nape and partly also between the shoulders the
hair is rather longer and of a blackish brown colour;
there is also no dark line on the spine; but the marking of the
loins resembles that of the adult.

When the animal has attained the age of two and a half
years, the horns already form half a circle; all the edges are
sharp and the sides flat.

T}le female is unknown.

0. Polii was met with by Mr. Semenoff on the high plains
near the snow-covered summits of the gigantic mountains of
Han-tengri, at the sources of the rivers Karkara, Tekes, and
Sari-jaws. These places form the most northern limits of its
range, which, to the south-west, extends as far as the Narin,
the upper Syr-Darja, and the tributaries of the Kashgar-Darja
at the frontier of Turkestan. I found skulls of O. Poli7 within
a distance of from 10 to 12 versts to the north of the above-
mentioned rivers, at the Ulan, about the mountains of Atpash;
here it lives together with O. Karelini, but only in very
limited numbers; and these localities form the narrow line
where these two species are found together.
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On the high plain of the Aksay only O. Polii is to be met
with, and is very abundant there; here it usually keeps in
the mountains of Bos-adir, on the left or north shore of the
Aksay, and feeds on the hilly meadows situated close to the
above place; further north it has not been obtained yet.

This animal is not a regular inhabitant of the mountains
and rocks, but of high-situated hilly plains and meadows,
where the Festuca, Artemisia, and Salsolece form its principal
food. It only takes to the mountains for concealment, but
even then avoids the more rocky localities, as, for instance, the
Kok-Ria near the Aksay, where I only found the Capra skyn.

The lowest elevation where 1t is to be met with on Han-
tengri is about 10,000 feet, namely in the Kar-Rara and
Tekes ; but even here it is rare, mostly inhabiting the more
level parts of Han-tengri, which are covered with grass, near
the range of perpetual snow, about 11,000 feet above the sea-
level. On the Aksay the limits of its range are formed by
the river of the same name, between the mountains of Kok-
Ria and Bos-adir, at an altitude of 9500 feet; to about the
same height it descends also in the Atpash, going, however,
as high as the perpetual snow, about 13,000 to 14,000 feet.
Mr. Wood found the horns of this species about the river
Amu-Darja, at an elevation of about 16,000 feet.

I do not know its distribution beyond the above localities ;
some information regarding this might perhaps be obtained
from the zoological portion of the work by the Brothers Schla-
gintweit. It 1s probable, however, that O. Poléi does not go
further than the Karakorum mountains, between the Indus
and the Tarim, as south of the Karakorum the range of
the Himalayan sheep commences. As yet I cannot fix how
far it occurs towards the east.

Wherever (. Poliv has been met with it has been found
inhabiting the same localities during the summer and winter ;
the latter season, though cold, is remarkably free from snow,
the winter clouds being intercepted by the lower mountains
before reaching the elevations inhabited by the sheep. I saw
this species on Han-tengri and Aksay in small scattered flocks
of from five to ten individuals—unlike O. Karelin?, which
species I have seen in flocks of hundreds in the neighbourhood
of the Narin. OId males are often met with singly, separated
from the flock, not wandering to a great distance, but keeping
within sight of the herd they belong to, to which they appa-
rently act as sentinels.

An old specimen obtained by me was thus separated from the
flock on the look-out. The herd itself often goes about scat-
tered and not at all so close to each other as is the case with
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0. Karelini. Of one of these flocks I shot a specimen, now
in my collection ; and the animal fell only to the second bullet.

The old male killed by me I hit five times, each time with
a good-sized bullet ; and only the sixth bullet brought it down,
having penetrated to the heart.

The first bullet hit the animal between the hind legs in the
left testicle, the right one not being damaged at all; the pain of
this wound impeded the animal in running ; and even then two
men had to follow it for about one hour. 'I'wo bullets had struck
the horns; one of the two bullets was flattened and only left
a mark on the horn, whilst the other partly buried itself in
the horn and afterwards fell out without doing any consider-
able damage. Iach time the horn was struck by the bullet
the animal fell to the ground, but within a minute rose again.
Neither of the two following bullets sufficed to stop the animal
in its flight, although one of them penetrated the liver and
the other the lung ; and it was only on receipt of the sixth
bullet (which, as already mentioned, penetrated the heart) that
the animal succumbed. These particulars give a slight idea
of the strength and tenacity of this sheep.

In order to get a shot at it it is necessary to approach it
from behind some rock ; this is easily done at the Aksay,
where the sheep are not pursued at all, and therefore do not
avoid spots which afford hiding-places for a man; but on
the plains of Han-tengri, which in summer are regularly
visited by the different Kirgees tribes, these sheep are very
cautious, as is also the case with O. Karelini on the Upper
Narin, in which locality we saw great numbers of the latter
species, but could not obtain any specimens.

The speed of 0. Polii is very great; but the difficulty in
overtaking wounded specimens may be partly attributed to
the distressing effect of the rarefied air upon the horses, while
it has apparently no effect whatever on the sheep.

The Cossacks here say that the wild sheep and goats in
jumping from one rock down to another alight on their horns.
T'his seems very improbable to me ; but still there is also some
reason to believe it—namely, that in jumping the head with
the heavy horns might make the animal lose its balance.

The weight of an old specimen killed and_gralloched by me
was too much for a strong mountain-came‘l&: the animal re-
quiring four hours to accomplish four versts, and being obliged
to lie down several times during the journey. At low
elevations a camel can carry 17 poods with ease, but in
these lofty plains not more than 11 or 12 poods; the entire
weight of a male O. Poliv will therefore be not less than 16
or 17 poods ; the head and horns alone weigh over 2 poods.

[To be continued. ]
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