
The K a r a - h ,  04. Demt of Tzlrkoma&z. 
By M. PAUL L~ssas.* 

THll region bounded by the Ust Urt, Khiva, Bokhara, Afghan Turkistan, 
Att& and Akhal bears the general name of Kara-kum, thongh i t  is far 
from asndy throughout, and a considerable part coneista of kyra, iakiru, 
and don, to be desaribed further on. 

d+ of the Country.-The Kara-kum sands, repreeented on maps by 
one conventional sign, are in reality very varied. They are divisible 
into three principal kinds. In the h t  kind the soil is clayey, largely 
mired with sund; its surface is formed into hillooks, rarely more 
than seven feet high, and usually thickly overgrown with brushwood. 
In thb kind of desert there is no difficulty in travelling, whether on 
horseback or in carts, in good or bad weather. To this kind belong all 
the eands between Merv and Attok, as well as those between Sarakhs 
and Chache 

The second kind consista of real sands, not, however of a drifting 
nature, but everywhere knit together by bushes 10 to 15 feet high. It is 
only a t  the snmmits of the hillocks, which are higher than those of the 
first kind, that there is a little drift-sand, which is carried from place to 
place. Now and then, too, it may be met with along the road in ridges 
70 to 100 feet wide, rarely more. Generally there are no high eleva- 
tions in the Kara-hm wilderness, and the levels differ only 140 feet, 
rarely ae much ae 200 feet between the extremes, whilst only very few 
points are sheltered from the wind. Once exposed to the wind two 
things nxay happen. (1) In those sandy tracts which are wholly free 
fmm buehes, barkhorn, demribed below, are formed. (2) With the 
gradual hrudening of the mass of sand the lighter particles do not 
ramain in the hollowe; they are either caught by the roots of the 
bnahea or d e d  to higher ground, where they are sheltered from some 
rainde by the ridge of the hillock. The wind then carries them over 
the h i l l d ,  but is incapable of laying them in the hollow behind. A 
wind blowing from an opposite direction may in like manner drift the 
perticlee to the reverse side of the eminence, but no farther. This 
axpw the small quantity of drift-sand met with on the roads, and its 
rapid disappeerance. 

I n  sands of the eecond kind carte move with great difficulty, whilst 
h o w  and camels, particularly the latter, go freely. This includes all 
the eande met with along the roads between Khiva, Akhal, Attok, and 
h, betweenJdikhailof Bay and Mnlla Kari, as well as thoso on the 
peninsula of Dardja, thongh these latter are of a looser coneistency, and 
mpply a wnnecting link with the third kind. Between Merv and 
8arak.h~ they also occur, but only for a distance of about three miles, 
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where the road crosses them at  a place known as Kutche-kum. The 
sands between Annau and Gawam occupy an intermediate place between 
the first and second kinds. 

In the sands just mentioned no storm is to be dreaded ; the quantity 
of drift-sand being so small cannot become dangerous, though i t  causes 
many discomforts to the traveller, covering his things and filling hie 
eyes, kc. 

This, however, is not the case with sands of the third kind, the so- 
called barkham. Here neither tree, nor bush, nor gross-blade is to bo 
seen ; the sand is wholly of a drifting nature; the slightest puff of wind 
cffaces the fresh tracks of a caravan ; and i t  is not without reason that 
the name Adam Krilgan-man's destruction-has been given to a place 
in the Khanat of Bokhara where wholo caravans have been buried. 

Between the Oxus and the Caspian such drift-sands occur but 
very raroly, and usually in distinct ridges or hillocks. They only 
occur in the south-eastern angle of the desert, and hore only near 
the river; the farther from Chardjui in a northerly direction and 
the deeper in the steppe, the rarer are these drift-sands. Along the 
road from Merv to Kavakla the sands are similar in character for a short 
distance, covered with a little vegetation, though this only consists of a 
few isolated trees of saksaul, and the form of the hillocks is distinct 
from those along the road between Merv and Boyun-uzun, which are 
bare. Wherever there is vegetation the position of the sands depends 
not only on the wind, but on the bulJbes as well, and the coincidence of 
these two causes produces great variety in the shapca of the hillocks. 
I n  the barkhane on the road from Merv to Boyun-uznn this is not the 
case; here, as in all &lightly undulating ground, thero is no distant 
prospect, and when the sands cover the bushes growing on them the 
horizon is bounded on all sides by low, greyish-yellow hillocks, formed 
by the wind alone, which produces a similar effect on the whole mass of 
sand, moulding the hillocks according to one pattern ; the side exposed 
to the wind (northern) presents a gradually raised cone, the reverse a 
sharp curve, whilst a section might be accurately figured by a rib. The 
axis of the barkhans rune north-east and south-west, and forms an angle 
of 20' with the meridian. 

The p k g o  of these sands is very difficult; horses sink and are 
hardly able to extricate their feet. It is necessary to proceed with the 
utmost caution in order not to lose one's way; there is nothing to serve 
as sign-posts, nothing to fasten camele' bones to except occasional sticks 
placed by passing caravans; the wind blows them down, the sand 
covers them. Each successive caravan replaces them in the most con- 
venient spot. These sticks have to be followed on the march, for when 
thero is the least wind only the most skilful m d  experienced guidee can 
trace the direction of the road. 

The barkhans shift from place to place ; plain evidenoe of their drift- 
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ing nature ie before the eyea of every traveller between Merv and Bok- 
ham. On the m d  to Kavakla, the roots of trees are expoeed to a depth 
of two to three feet, which should represent the thickneea of the sand 
stratum removed, because the roota of these trees begin almost at  the Bur- 
f m  I have never seen more than 33 feet of roots denuded, and hardly 
ever proetrate trees. This ie e~plained by the circumstance that the  end 
removed by one storm is replaced by another, the tree being supported 
in the interval by i t .  deeper roots. I eaw another instance of the 
tramition of barkhans at  a 8hor between Adil Well and Boyun-uzun. 
A t  the time of my journey the barkhan crowed a well-beaten track 
which formerly served M the road; to avoid i t  a seoond traok had 
already b x n  beaten. This removal of an entire barkhan aoross a wide 
ehor in one mass without undergoing any alteration in shape is a 
most interesting fact; particularly striking is the downeea of the move- 
ment; thus a second track had been beaten before that firat ooonpied 
had been cleared. 

Beaidee the three kinds of sands deecribed above there are of course 
many intermediate, but the distinction already drawn is amply mfficient 
to illustrate the character of the Kara-kum; the more so because, in 
reviewing the subject of communications, their claeeification in one or 
other of these kinds fully determinee the degree of faoility with which 
they may be traversed. 

As  we have stated, there are besides the sands in the Kara-kum k p ,  
t&, and shots. 

Firm, clayey (mixed with sand) surfatxs, only ocoaaionally covered 
with sand-hillocks, hardened by vegetation, are known .to the natives by 
the word kyr. Far from being flat they u d y  ooneist of a row of 
valleye, alternating with eminences not exceeding 140 to 210 feet in 
heigh+ The soil is very.favourable to locomotion in any weather. 

The t&r is a very hard surface devoid of vegetation, surrounded on 
all aidea by sande almoet horizontal, and if sloping at  all but very 
slightly. Externally they present the following distinctions from the 
Lyre. While the latter occupy large expansee of the steppe, parti- 
cularly north of the Unguc, where they are bounded by a line almost 
perallel with it, at a dietance of 20 vereta (13 miles); the takim, on 
the oontrary, extend over limited areaa in the midst of sands-never 
where there are k p .  The mil of the takim is clay, wholly impervious 
to water, forming during the rains a slippery surf-, impeding progress, 
though they are not usually so sodden with moisture as is supposed, and I 
have never seen horses' hoof-marb deeper than 24-3 inches. The im- 
portance of kyra and takim, in relation to the question of water supply, 
mi be mentioned hereafter. 

are distinguishable from takirs by the quality of the soil : like 
them they are devoid of vegetatiou and bare of sand, presenting a similar 
appearance; their soil, however, k not clay, but ferruginous sand, and 
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in many places gypnum protruding on the aurfaoe. Shore' are mme- 
times dry, eometimes boggy, and in any caee not difficult of paesage. 
Lying oe they do in the loweet parts of the deaert, water is to 
be found in them at a depth of 13 to 2 feet, but invariably breckish. 

This description of the Kara-kum would be incomplete were we to 
omit mention of the so-called dry channels met with in various directionu, 
two of which-the Uzboi and the Ungnz--ere well known. 

The Uzboi has for several yeare been the subject of special investi- 
gation by an expedition appointed for that purpose. I t .  labours are 
for the preeent oonoluded, and, considering the enormous means at  its 
d i s p d ,  i t  is to be hoped that the reaulta will completely sottle the 
question. In  the coum of my labow in the Trans-Caspian regiorm I 
only came upon the Uzboi in places. Partly from data so obtained, 
partly from the meagre information which haa been derived from other 
souroea, I judge the most probable explanation of ita presence to be as 
follows :- 

We h o w  that Aibnghir Gulf has been dried up, so to speak, before 
our very eyes ; it is, moreover, highly probable that the Aral Sea reached 
in comparatively recent times to Chariehli and beyond to Bala-iahom 
by a gulf suoh as Aibughir ( C h a m  is 224 feet above the Caapian 
level, Bala-ishem about 210 feet, or a little below the level of the Aral). 
Between Sari-kamph and Bala-ishem there L no kind of channel, but 
only inequalities in the ground having the appearance of lake-beds; of 
course, too, after the dosiccation of the gulf of the Aral, as the delta of 
the Amud8ria moved northwarde, watercourees were formed between i t  
and Sari-kamysh. 

Only from Bala-ishem to Igdi L there a ohannel bearing unmietak- 
able traces of having been a river-bed along whioh the superiluons water 
of tho Aral in yeam of exceptional  flood^ may have had an outlet to the 
Caspian. Levellinga will &OW how far this stream may have gone; 
but already near Aidin a level is reached below that of the Caspian, and 
there can be no doubt that all this part of the Uzboi forms the bed of a 
gulf of that ma, the drying up of whioh may probably be explained by 
the alternations in ita level and the influenw of atmoepherio c a m  on 
the shallow gulf. 

But whatever scientifio rasults may be obtained from the labom of 
the expedition,* there k no longer any doubt of the impraoticebility of 

* It ie much to be deaired that the r d t s  may bo pnbliahed tit ettenso, and not in 
the form of an abatmt merely, or of any project for turning the Amndaria into the 
Caepian Sea. Pereone appointed for the epeoial prvpoee of elaborating a projeot to 
unite the two eeae may n n t d l y  be carried away by the grandeur of the idee. and not 
weigh impartially hvonrable and m f a r m b l e  circumatsnm. Conaidering the im- 
~'ortanoe of thie question it should be considered from every point of view ; the facts 
rtscertained ahonld, therefore, be ec4eeaible to all interested in the work, and not merely 
to those engaged in it, for however dhppointing the results may prove in a practical 
atme, the survey8 would be invdPable in c o ~ ~ t i o n  with those made in the Kara-kum, 
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adapting the Uzboi to oonnect the Aral with the Caspian. It must be 
underetood we are here speaking of effeoting such a connection by merely 
turning the river; in many places there ia absolutely no channel for 
hundreds of versta ; in othere gigantio works would be requisite for the 
paasap of water; by wasting many tern of millions an artificial nver- 
way might be created, but its adaptability for practiaal purpoeee would 
be out of the queetion. Supposing that trade were to develop, or that 
its probable development depended on the construction of elaborate 
means of oommunication, even then the choice would lie between a canal 
and a railroad, and either one or the other would cost irnmeswrably 
leaa than an artificial river. 

Of the Unguz, or so-called Charjui channel, I ahall speak more fully. 
Up to the spring of the present yoar (1883) information ooncerning i t  
and the larger part of the Kara-kum was almost all from heamay, though 
doeely affecting the queetion of communications between Akhal, Khiva, 
and Bob ; only part of the deeert west of Sheikh had been surveyed 
and mapped by the topographers of the expeditiod to examine the old 
channel of the Amu-daria, and 20 versts of the Un y z  had been described 
by Lient. Kalitin.* In the month of March, this year (1883), therefore, 
by order of the commander-in-chief of the transCaspian region, I formed 
an expedition to examine the Unguz and several routee in the Kara-kum. 
For an escort and for carrying out the manual labour, ten horaemen of 
the Tekkeh militia with an interpreter were assigned, and ten camels 
with three drivers to carry baggage and provisions. 

The following was the programme of the commander-in-chief: 
A. Survey and desoription (1) of tho Unguz from Bala-ishem on the 

Uzboi to the Amu; (2) of tho road from Kizil-arvat via Sansys and 
Beetem Shah to Knrtyah on the Ueboi ; (3') of the road from Khiva to the 
Tedjend and Aakabad. These mrveys were executed by me as proposed ; 
they were effected with Stephan's compase mounted on rr tripod; men 
on hormbsck served for sights; distances were measured with an 
odometer fixed to the front part of an ammunition waggon taken 
s p b l l y  for this purpoee; not being heavy it was drawn without 
dSculty by a laden camel even through drift-sands. 

B. Barometrical levellings along all tho roubs with corresponding 
aneroid reading taken simultaneously. For t,his purposo we advanced 
in two partiee of five men each at  a distance of four to five versta apart 
(me hour's ride) and at stated times nwte down tho aneroid roadinga ; 
to mark the place where an observation had been made by the leading 
aneroid, a signal flag was left, near which the second observer halted, 

and which have yet to be completed. LnsUy, let tlie cost of publication be what it may. 
tbe amount would be quits ineignificant by the side of the enomone expenditure of 
awsying. 

Proc. R.Q.S., vol. iv., New Monthly Series, No. 4 oontaine a translation of 
Lieutanant Kalitin's paper 
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and when he went away removed it. The first aneroid readings were 
taken by me, the second by my coadjutor Lieutenant Khabaloff. Level- 
lings were made along the road from Kizil-arvat to Kurtyah and along 
the Unguz. On returning from Khiva to Ashbad the heat and want of 
water prevented us from travelling all together. M. Khabaloff proweclod 
from Khiva vi& Baleishem to Akhal, when he deecribed that part of tho 
road from Sansys to Bami for the first time. I returned as intended vid 
Nirza-chileh and Tedjend, so that by this line single barometrical 
observations only were taken. 

We proceeded to the Earn-kum from Kizil-arvat; the route hence 
vi8 Sansys to Kurtyah and Baleishem will be dwribed below with 
other roads leeding from Akhal to Khiva; I will at once speak of that 
belt of the Kamkum throngh which pawm the Unguz, and will quote 
extraata of my journal relating to this part of the desert. 

On the 12th April I started from Bala-ishem ; there were 500 versta 
(330 miles) to be croseed to the Amu-daria, the whole dietanoe without 
roade. The most diffcult part was on the first day, viz. between Bala- 
ishem and Islam-kui, the sand-ridgee here being for the most part loom, 
with steep gradients on either ade. Having gone 22 versta (15 miles) 
we extricated ouraelves from them and descended to the Unguz, pro- 
d i n g  along the lake-beds, which after the irregular a n &  traversed 
produced the impreesion of a channel covered with drift-sand. Thie 
illusion, however, was speedily dispelled, for on looking to the right and 
left precisely similar hollows met our view. Between Bala-ishem and 
Laila, a i d  our guide, ' there are five Unguzea,' and in fact there are mom, 
judging from what we saw. The whole surface is broken into hollows ; 
a row of them surveyed and reduced on a small scale map produces the 
appearance of a channel. The sides of thew declivities are 100 feet high, 
composed of marly clay with layers of sandstone; the bottom is ferru- 
ginous sand with frequent outcrops of gypsum both along the sides and 
bottom. These hollows are separated by high banks and are also 
encumbered with smaller ridges extending like dams acrose them and 
omwionally meeting from opposite sides. After about an hour's pro- 
grea~ through them we halted for the night a t  Ielam-kui. Here there 
are seven wells; formerly there were many mom, but the rest are now 
choked up. Water is obtained 38 feet below the surface and is about 
14 inches deep with a brackish taste, beooming nearly sweet, however, 
after heavy raine. It is eagerly drunk by aheep and camela, and ib 
temperature is 11.5' Rbaum. (68" Fahr.). From Islam-kui a road leads 
to Laila and Burtysh. 

Thirty-five versts (23 miles) to the eaat of Ielam-kui, the surface of 
the country is again broken by a row of lake-beds ; their bottom very 
rarely forming a takir. Shors on the other hand are frequont, and 
occasional kaki or rain-trenches, conspicuous in the distance by the denm 

* Thii route ia omitted in thia abridged tmnalation. 
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vegetation surrounding them, may be seen, while between the hollowe are 
very considerable expanses of k p  Farther on, the channel entirely 
ohanged in appearanoe and the lake hollows discontinued. To the north of 
our roed passed a line of steep cliffe, seamed by transverse valley8 running 
nearly from north to south. On the south of UE were sands, the inter- 
vening space between these and the cliffi becoming p t e r  as we pro- 
oeeded, the latter d i n g  far to the north, while the sands on the south 
disappeared from view. We marohed over kyre from whioh there rose 
occasional cone-shaped hilloaks, consieting, like the cliffs along the whole 
of the Unguz, of marly clays stratified with limeatone. These hillocks 
are particularly numerous near the wells of Sheikh and have even given a 
name to the locality-Kyrk-gulbeh, i. e. the forty hillocks. Several of 
them oontain in the limestone formation large quantities of sulphur, 
such for instance are thoee oocnrring 12 miles to the north of Sheikh (on 
the road to Laila), known throughout the country as the hillocke of 
k a e - k y r ,  whence aJl the Tnrkoman tribes and the Khivane have long 
since obtained sulphnr for the manufacture of gunpowder, and which 
have been extensively worked. The nearer the wells of Sheikh, the leas 
frequent are the kyre, whioh are here replaced by sand ,ooorrsionally 
interrupted by takira These wells, framed with eaketrnl wood, are with 
the exception of one choked up; water is obtained 21 feet below the 
muface, with a depth of 4+ feet, abundant in quantity and good in 
quality. They are situated on an extensive takir, having a north-wee- 
terly direction and forming the continuation of a row of lakebeds and 
generally uneven ground, having nothing in common, however, with a 
river-ohannel. 

Half-way between Sheikh and Damla we passed through sands and 
occesional takirs, the sand-hillooks having a height of 66 to 70 feet above 
the surrounding country. 

We here descended again to a row of shore, bounded on the north by 
cliffs 160 to 200 feet high like those me had passed, and on the south 
by eanda The shore consisting of iron eand were most divedied 
in oolonr-yellow, red, violet, $0. Everywhere gypsum protruded, 
in some places cryetalline, in others amorphous and disintegrated, so that 
our horeea sank three or four inohes. The crystalline gypearn forms in 
many placea a very thiok layer on the surface, with thin scales resembling 
the leaves of a half-open book, and appearing in others ae large crystals, 
or scattered over the mrface in small sparkling grains. 

Some of these shore, covered with sand, stretch continuoudy for 
vemta ; they are mostly swampy, but some are dry, brackish water being 
obtained at  a depth of 13 to 2 feet. North of the c l i 5  for a consider- 
able distanoe are kyre, for the moat part seamed by deep ravines, where 
we left the U n p ,  and took a northerly direction, for instance at Mirza- 
ahileh, Daehadji, Edi-hlateh and other places. In general, here and 
farther on, the Unguz preeenta the appearanoe of anything but a river- 
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channel. I t  may rather be compared with the .foot of some cliff such ae 
the chink or scarp of the Ust Urt, with which i t  also bears oomparbon 
in height, both being about 200 feet above the surrounding country. 
The cliffs of Unguz are seamed and decomposed by atmospheric causes, 
and their d6bris helps to form the sands lying to the south. 

But the fact of the loosest sands being found near the Amu-daria 
leads to the inference that they are partly deposited by the river floods. 

The position of shore in the lowest points at  the foot of the cliffi 
probably depends on the cause mentioned above, applicable to all low- 
lying ground in the midst of sands ; when exposed to all winds the sand 

' 
having nothing to hold to, drifts to the summits ; thus in open low-lying 
trsote along the Unguz there remains a belt of bare surfaoe. Here the 
moisture caused by rainfall accumulates and f o m  swampy shors, whi i t  
in many other places sheltered from some winds the sands approach 
the very cU&. 

These two formations, kyre and sand, alternate along the whole 
extent of the escarpment to Chalganak, while the farther east the more 
decomposed is this Chink, till a t  length it ir, broken into a row of 
detached hillocks some 70 to 100 feet high, hardly connectod by a ridge 
less than 20 feet, with headlands ever becoming narrowor and valleys 
widening. Almost immediately beyond Chalganak the cliffi recede, 
a t  firat in a due northerly direction and afterwards run parallel with 
the Amu. 

The sands as far ss Chalganak are of the second, and oocasionally of 
the &st order ; i t  is only between these wells and the river for a tract 
of eight miles, that barkhans entirely composed of drift-sand are 
situated. It is very remarkable that all tho roads leading from Mew 
to the Amudaria cross such barkhans, and i t  is highly probable that 
they belong to a continuous belt lying parallel with the Amndaria, and 
formed by the deposits of its floods. These are drifted into barkhans 
and gradually harden-aa they move towards the west. 

After all that haa been said, i t  iri hardly worth while speaking of the 
practical importance of the Unguz, i. e. its adaptability for being utilised 
as a river-way for the Amu to the Ca~pian aea. There is h a r d l ~  one 
section of i t  resembling a river-channel or suitable for a watercourse 
without enormous labour ; whila the unevennees of tho ground and the 
large tracts of sand offer obstacles to the digging of a canal which muat 
be considered as praetically insurmountable. 




