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INTRODUCTION. 

TilE second Danish Pamir Expedition initiated and con­
ducted by Professor O. OWFSEN, at that time lieutenant 

in the Danish arlOY, left Copenhagen in March 1898. After 
an unavoidable delay a1 St. Petersburg the expedition pro­
ceeded by rail southwards through Russia, then by steamer 
across the Caspian and on the 23,'d of April we, for the first 
time, set foot on Asiatic soil in KrasnowodslL 

The expedition spent a co.uple of months in the Trans­
caspian lowlands visiting Tshardshui, Buchara , Samurkand, 
Tashkent, Kokand, Andidshan and Osh, generally travelling 
by rail. In the middle of June we left Osh and went to 
Pumir, whence we returned in April 1899. The spring and 
summer of 1899 were passed in Ferghana and the Trans­
caspian lowlands, most of the time in Buchara and Chiwa. 
The journey to Chiwa was made by boat from Tshardshui 
down the Amu Darya (Ox us) and botankally this was one 
of the most interesting parts of the journey, as it afforded a 
good opportunity of studying the deserts of tbe river banks 
'and the «Gallery forests. » The CI~wa journey lasted from 
the middle of June till the end of Algust when we refnrned 
to Tshardshui. Here I was fortunate enough to make the 
acquaintance of Mr. V. PALEZKJJ, inspector of the plantations 
along the Transcaspian railroad, who with the greate t 
kindness showed me these plantations. 

From Tshardshui we returned westward to the Caspian 
Sea. Se'ptember and October were spent in Persia, whence 
the expedition rehlrned. through Russia, to Copenhagen, 
where we arrived ,in November 1899. 

1 
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Th systematic part of the lJotanic::l1 results of this jour­
ney hav been published. from Hme to tillle as the examina­
tion of the separate families was completed. 1) 

This memoir is the first part of the biological section of 
Lhe botanical results of the expedition, and includes the vege­
tation of the lowlands. 

As the expedition never remained long in oue place, 
there was not muc.h opportunity for thorough investigation 
of the desert in any locality, so that this memoir is the 
result of observations in many parts most of which were 
only examined for a short time. Physiognomy therefore 
occupies a prominent place in this description of a ~ype of 
vegetation which in detail would constitute an extensive 
research. It is to he hoped that detailed investigations, such 
as those made at the desert laboratory in Tuczon (Arizona) 
or similar to FITTING'S researches in the Sahara will also be 
made in the Transcaspian desert, so ' characteristic and worthy 
of careful examination. 

I) These publications are locat.ed as follows: Videllskabelige ?ieddelelsel' 
il'a den naturhistoriske Forening i Kbhvn . 1901 - Cal'yophyllaceae, Ranu\l­
culaceae ; in the same periodical for 1903 - Crucifel'ae, UmbelJifel'ae, 
VaJerianaceae, Compositae, GI'amineae, Potamogetonaceae, Chellopodiaceae; 
Botanisk Tidsskrift Vol. 26 - Ptel'idophyla, Gnetaceae, Cupressaceae, Lemna­
ceae , Typhaceae , JUllcaginaceae , Alismaceae , Typhaceae, Juncaginaceae, 
Alismaceae, Liliaceae , CnDvaIlariaceae, AmarylJidaceae, Iridaceae, Juncaceae, 
Orchidaceae, Salicaceae, Cupuliferae, Urticaceae, Cannabaceae, Polygollaceae; in 
Botanisk Tidsskdft Vol. 27 - Amal'antaceae, Phytolaccaceae, Bel'beridaceae, 
Ceratophyllaceae, Papavel'aceae, Fumariaccac, Resedaceae, Violaceae, Franke­
niaceae, Tamaricaceae, Euphorbiaceae, OxaIidaceae, Linaceae, Geraniaceae, 
Balsaminaceae, Malvaceae, Rutaceae, ZygopbyJlaceae. Polygalaceae, AmpeJida­
ceae, Rhamnaceae, Thymelaeaceae, Elaeagnaceae, Saxifragaceae, Ribesiaceilc, 
Hamamelidaceae, Rosaceae, Lyt braceae, Oenotheraceae, Haloragidaceae, MYI'­
taccae, LOl'anthaceae, Primulac~ae, Convolvulaceae, Solanaceae, Plantaginaceae, 
Bignooiaceae, Apocynaceae, Asclepiada'~eae, Hubiaceae, Capl'ifoliaceae, Dip­
sac~ceae, ScrophliJariaceae, Borl'aginiaceae; Botallisk Tidsskl'ift Vol. 28 -­
Fun(li , CYIJeraCeae, Labiatae; Bulletin de I'Hel'biel' Boissiel' VI - Papiliona­
ceae; llotanisk Tidsskrift Vol. 29 - Additions and Corrections. 
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SECTION I. TRANSCASPIA AND ITS 
NATURAL CONDITIONS 

CHAPTER I 

Situation and Boundaries of the Region examined. 

TH E great tract of lowlands, a southern extension of the 
West-Siberian pJain, stretching from the Caspian Sea to 

the country round Lake Balchash, and having as its southern 
boundary the mountains of northern Persia, the Thianshan 
and Ala-tau and which is in open communication with the 
south of Russia, to the north-west, through the plains north 
of the Caspian Sea, cannot strictly he designated as belonging 
to those portions of the continent which are without drainage 
to the sea. The »Duab « or "country . ith two streams« tra­
versel by the two great rivers Amu and Syr, both flowing 
into the Aral Sea, is of the type designated by RICHTHOFEN 
as a peripheral region, that is a region whose waters are cal'­
ried by rivers to the sea, or to rerl\.nants of sea which are 
now lakes. RICHTHOFEN'S Central As!a, on the contrary, in­
cludes the areas in the interior of Asia which are devoid of 
any drainage to tbe sea. Here the wind is the principal 
geological agen~, and all the products of chemical or mech­
anical disintegration remain in the country; they are only 
moved . from one place to ano'ther, filling up the hollows 
and thus imparting . a monotonous aspect to the country. 
While: as RrcHTHoFEN remarks, the movemenl in Central 
Asia is centripetal, it is centrifugal in the peripheral regions" 

1* 
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- here water is the principal agent as it continually carries 
away the" products of erosion by the rivers. 

As regards Turkestan I), MvsflKE"'vw maintains, ?ontrary 
to RICflTHOFEN, that this part is very similar 10 Central Asia 
proper. It is without drai nage to the sea and tbe eoljan or 
windborne deposits are the most ili1portant feature. Tbe 
rivers in the lowlands have no effluence, and can therefore 
only be local agents in transportation. Moreover there is ~l 

very close geological affinity , deposits from the Cretaceous and 
T ertiary periods stretching, almost without interruption, from 
Hanbai into Tud<estan, not only through the ravine of Dsun­
garia but also more to the south. Hanhai and Turkestan 
have been covered by the same Tertiary sea . 

MusHKETOw therefore, for the present at any rate, rejects 
RrCHTHOFEN 'S definition of Central Asia and designates as Asia­
Media the regions that are without drainage to the open sea 
and amongst these Turkestan. (I. c. p., 11). 

Turkestan or the Tllrkestanian Basin, called by RmlA­
NOWSKI the Turanian Plain) is defined by MUSHI(ETOW as 
follows : It stretches from the M ugodshar moun tai~ and 
Usturt in the west to Tsungei Alatau, Thiansban and Pamir 
in the east, from Kopetdagh and the Cborassan 'mountains 
in the south, to Tarbagatai and Tjingistau in the north-east 
and in the north to the watershed between this area and the 
rivers running into the ll'tish. (See the map appended to 
this memoir). The mountain range Karatau divides the area 
into two p31is: the north-eastern Balchash Basin which is 
not dealt with here except as regards the distribution of 
plants, and the Aral Basin 01' the Turanian ,Basin proper. 

This latter is the ~ubject of the present contribution, 
bul not to the fuli exteh't of the limits given above. In view 
of the botanical in vestigatiolls, it is advisable to fix the nOl'­

them boundary in this memo"ir at about 46 (l N. Lat. This 
line passes through the northern part of the Aral Sea and 
thus I'ut · off the whole territory of the Kii'ghiz Steppe, The 

') Mushketow also discllI'Cls East TUl'kestan as name of a geographical 
area on the ground that it belongs to the CeotJ'al region of Asia 
(L. c. p. 13). 
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Borthel'll part of this is a Stipa-steppe which I prefer to omit, 
as I have not seen it, and it does not occur farth.er soutb. 
The southern part is a desert in the sense employed in thi 
l1Iemoir, (see chap. 5) with its northern .boundary, according 
to TANFILJEW, (1903, pp. 386, 388) extending from tbe southern 
end of the Mugodshar Mts. to the town of Ul'aLsk, and 
which, in a more or less changed form (the " Kalmyk Steppe") 
extends westwards to the foot of the J ergeni Mts. l

) But this 
northern desert must be far Ip.ss warm or less dry (perhaps 
both) than the deserts south of the Aral Sea. We are led to 
this conclusion because' Hippophae rhamnoides, Salix repens, 
Koeleria glauca. Elymus arenarius, Populus tremula, Amygda­
Ius llana, Rhamnus catharlica and several other plants (see 
SAWITSH p. 224) occur here near thei r sou th ern limit on the 
pJain, although several of them e. g. Hippophae a nd Amygda­
ILlS are again found in the mountai ns to the south (Compare 
BQRszczow cited later p. 29, point 1,3) The list of plants 
given later (chap. 12) would co nvey a less striking picture 
of the character of the desert if these plants were included 
ill it, and for this reaso n I ha,~e excluded the r irghiz Steppe; 
moreover. as already stated, the expedition (lid not explore it. 

What name then can be given to the territory, delineated 
as above, and whose vegetation is the subject of our memoir? 

The area from the Caspian Sea and far into China is 
generally designateu "Turkestan " and, even if in accordance 
with MUSHl<ETOW, we limit it to the lowlands west and north 
of the mountains, it will still include the Dulchash Basin and 
the Kirghiz Steppe which we wish to exclude. The same 

1) According to BEJ(lhoFF (1886) and ~ATSCHOSK I.J (1892) the J eJ'geni 

Mts. form the boundary between EUl'opea~ and Asiatic vegetati~n , the 
former is the steppe of sou the/'ll Russia, JOI' the most part under culti va­
tion, the latter is a desert, the cAralocaspian steppe >, as PATSCHOSKIJ terms 
it. According to RADDE (1899), the J ergeni form s the boundary between 

better humus soil (4-: 7 pel' ct.) towal'ds the west and poor humus soil 
(uncleI' 2 per ct.) towl\I'd~ the east. Finally, according to WOEIKOFI' (Hanll 
III p. 194) Ule .Jergeni Mts. coincide with part of the eastern limit of Rus­

sia's regular su mmer' rains, which is evidently the ca use underly ing the 

contrast bet'\\<cen vegetation and soils. 
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argument applie to the name (jTuran" which co,'ers MUSH­

KE'fOW 'S ~ ' Turkestan ". The "Aral·Ba.iil" would better de­
signate our territory, but this name also includes the 
Kirghiz Steppe. The designation Transcaspinn Plain or Low­
lands or briefly Transcaspia has finally been sele ted as 
most appropriate. The same name has been used to indicate 
an administrative unit of the Russian empire, the gov rnmellt 
Transcaspia, which extended almost to the Amu Darya , to 
the borders of the vassal state of Buchara. 

In thus designating my territory Transcaspia it should 
be emphasised that though to the east it stretches to Kara 
Tau, I do not use this name as defining a geogl'3phical area, 
but only as a name for a territory the borders of which I 
have determined myself, and which lies beyond the Caspian SeH . 

CHAPTER 2 

Features of the Geology of Transcaspift't 

Turkestan and Central Asia ar supposed to have been 
covered by the sea during th e Cretaceous and Tertiary period, 
and even on the mounLains at a height of 11,000 feet, Tel" 
tiary deposits have been found lMusHKETO"0. 

This sea receded froll1 Hanhai earlier than from the 
plain of Turkestan, nd of this counil'Y the eastern part was 
the first part to become dry During the Miocene period the 
brackish Sarmatian inland sea connected th e Aral, the Cas­
pian and the Black Sea (KAflPINSIO) . At a later period, pro­
b:;tbly ~~ontemporaneous & ith the great Scandinavian glacial 
period and when there was much water from the melting ice, 
there existed a sea (the Aralo-Caspian Basin) which filled the 
depressions now occupied by the Caspian Sea and the Ara} 
Sea, connecting them by a narrow straight (KARPJNSJ{ J, SJO-
GREN; . . 

Almost all the lowlands of Turkestan (H5 per ct. accor­
ding to MUSHI<ETow) are thus covered wiLb depos its from 
the Cretaceolls and Terlial"Y periods . T hrough t hese, islands of 
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older rocks emerge, for instance Tamdi-Tau, Bukao-Tau, 
Sultan Vis Dagh, now isolated mountainous masses consisting 
of various slates and crystalline rocks which as a · reStllt of 
greater denudation are now more cut up than the rocks of 
Thianshan. 

The deposits from the Cretaceous and Tertiary periods 
are of great thickness, attaining 5000 feet in Ferghana for 
instance. They consist of diverse coloured strata of marl, 
limestone, ferruginous sandstones, gypsum , clay &c. They are 
not identical everywhere but cbange according to the near­
ness of the mOtllltains: At the foot of the mountains, mar­
ginal deposits are found, such as shelly limestont:s, conglo­
merates, day with gypsum and rock-salt, while, out on the 
flat land, sand and clay are found deposited in deeper water 
(ROMANOWSKI, M USHKETOW). 

The Tertiary deposits, however, are rarely visible, as they 
are almost everywhere covered hy newer deposits partly de­
rived from them. Of these the most important are: the moving 
sands, the Aralo-Caspian deposits and the loess. 

Deserts of mo vi ng sand covel', according to RODSEWITCH, 

about 88 per ct. of the lowland. The sand is of varied origin. 
In the n'orthern part it is derived from old Aralian sea-coast 
dunes and is white or grey. As this sand originates from the 
old Aralo-Caspian Basin, it has much the same dish'ibution 
as the Aralo-Caspian dp.posits mentioned below. 

Throughout the rest of th e 11l0ving-sand lenitory, the 
dunes ("Barchans") are genuine inland deposits which owe 
their origin purely to the wind . The wind carries off every­
thing available, all lhat mechanical disintegration provides 
for it. Thus the Aralian dunes, the Aralo-Caspian deposits 
and the vider rocks contribute to t\r formation of th; "Bar­
chans". Illustrations of lhe elfects of the levelling prQcess 
will be found in BERG. -- The Barchans are of a dirty yellow 
coloUl', they have the shape of a crescent, generally quite 
regular. The con" x part faces the wind, the incHnatioll of 
the surface is here 6- 16°, while on the lee side it is 30- 38° 
(MUSHKE1:0W). The crest is a sharp and regular line, which 
from the highest point curves downwards and away from 
the wind . How lhe Cl'esc('nt suape IS produced has been ex -
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plained by MIDDENDORFF, WALTHEH (p. 122) and SOLGEH (p. 
149). In contrast to the dunes of western Europe, the barchans 
do not o,;e their occurrence to the sand having at fi rst fOllnd 

. shelter behind some obstacle, but they take that forlll which 
offers least resistance 10 the wind, hence they must be regarded 
as gigantic wave-lines in the sand. Good pictures of barchans 
may be seen in BESSEY. 

Other · forms of sand landscapes are dealt with in the 
chapter on the formation of the sand desert. 

The Aralocaspian formations which originated in the 
post-pliocene Aralocaspian Basin ' consist of sandy clays de­
posited on the bottom of the basin . The area of the older 
sea was considerably larger than that of the present lakes ; 
thus, its eastern part extended down both sides of the isolated 
mountains Bukan Tau 'and Sultan Vis Dagh so that these 
occupied a peninsula in the s~a. As the sea dried up, many 
smaller lakes were left. 

Loess , as is well ~nown, is a calcareous loam inter­
sected by innumerable irregular veins which often contain 
roots of plants. "Ein Leichenfeld von unzahlbaren Genera­
tionen von GraseI'n", as RICHTIiOFEN puts it (I, p. 71). Loess 
is now generally regarded as an eolian deposit derived from 

. dust-drift, since tbe finest material shifted by the wind - if 
not taken right away - must sooner or laler come to rest 
either in water oj' on a fixed "steppe", because the wind 
would carry it away again from any other place (RICHTHOFEN 
I, p. 98). In the first case "the material will go to form stra­
tified deposits on the sea-bottom, in the lalter it will form 
land-loess which is not stratified. 

In Turkestan Loess may attain a great. thickness, accor­
ding t<t ROMA NOWSKI up ~'(J 1500 feel. It occurs more especi­
ally in the south-eastel'll, southern and eastern parts of tht! 
territory, but also occurs in patches 1IJ other places (MUSH­
KETOW). 

Like all areas without drainage to the ~ea, the Trans­
caspian plains are rich in salts, since if the products of 
disintegration and chemical weathering cannot be taken oul 
of the country, they must. remain. Most of the Rus~ian 

authors known to me are of opinion that the salts origin-
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ate frO}ll th e old sea as the result of evaporation. Bu! I 
am rattler of the opinion of ANI KIN that the salts arl! mainly 
due to the constantly continued chemical weathering. 

Chlorides and sulphates occur most frequently·both in the 
soil of the desert and in the salt-lakes. These two groups of 
salts are often found separate, so that some lakes have 
mainly sodium chloride in solution, while others 11!:~ve mainly 
compounds of sodium . and magnesium sulphates. The latter 
are called bitler-lakes. ANIKIN explains the dillerence in the 
following way. The wind assorts the material which has been 
crystaUi z.ed out through evaporation. The common salt 
crystallizes out first and as a firm mass, then the sulphates 
crystallize later above this in loose powdery masses which 
laler, when l~ft dry, are carried off by wind, the firmer 
mass&!> of sodium chloride being left as a coherent deposit. 

'In a supplement to MWDENDOHFF'S memoir on Fergbana, 
SCHMIDT gives a number of salt-analyses from which the 
following are selected : 

1. Kara-Tjube, sail-desert. Cryslalline Powder with glauber­
salt, gypsum, bitter-salt and clay :--

Salts soluble in water: 74,~{J45 per cl. 

including : Na 2 S0 4 

CaS04 

MgS0 4 

Al 20 a 

G2 ,i9R4 per ct. 
8,5121 

3,150(} 

6 ,9351 

2. Mojan. Efflorescence upon lir~stone ; - • 

Salts soluble in water : 21 ,661 per ct. 

including. NaCI 
Na 2 S04 

CaS0 4 

CaCOa 

2,742 per ct. 
11 ,287 

6 , 977 

47,H7 
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3. Kokan . .Tany Kurgan . Salt crust on dry plant stems:­

Salts soluble in water: 49,0787 per ct. 
including: Na 2S04, 44,8090 per ct. 

CaSO 4, 3,Sl!3~ 

MgSO 4 1 ,2510 

CaCO 3 4,7170 

NaCI 0,2891 

4. Margilan. Ally Aryk. Snow-wbile salt-desert · ­

SaILs soluble in water: 26,6792 per ct. 
including : Na 2 SO S 9,4161 per ct. 

CaSO 4 10,1121 

MgSO 4 6,8059 

CaCOa 5,9624 

NaCI 0,1936 

RADDE (1899 p. 22) gives the following analysis of a 
"Ssor", salt-patch in the desert : - ' 

Na 2 SO ", 85,50 per ct. 
NaCI 8 
MgS04 3,1>0 
CaSO", 0,68 

. In tbe following the samples were collected by me and 
analysed by Mr. WOHLK, chemist : 

1. Salt on th e earth in a desert near Buchara. 
A greyish -white , amorphous, flocculent, dusly powder 

consisting of: -

Na;S04o 
with 
and 

Ca"SO 4' abolll 6 per ct. 
NaCI, trace. 

2. Rough firm saline crllst from the same place : -
Salts soluble in water: 

CaS0 4) abo S, ~ per ct. 
Na 2 S0 4o 5,1 
MgS04 44,7 
NaCl 41,0 
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:3. Pure white saIL around the lake Jugl11' Kul, Chiwa. 
July 15th 1899 : - • 

NaCI 
with MgSO~, abo 3,7 per cl. 
and MgC1 2 , 1,4 

4. In the same place. SaIl around and encrusling the 
of Salicornia plants : 

MgS04 , abo 21,.0;0 per ct. 
NaCl, 76,9 
Na 2 SO,p - 1,6 

5. Salt from a dried- up water-hole near Chodsheli, 
Chiwa. July 26 th 1899. A salt-cake consisting Of six slrata 
,of colourless crystals lying one above another, and corre­
sponding somewhat to the mineral Astrakanil : 

N aCI, abo 0,50 per ct. 
MgS04, -' 36,7 
Na 2 S0 4 , - 41,5 
Water 31 ,3 

(including carbonate of Mg or Na). 

As will be sp.en, gypsum, glauber-salts, magnesiuJl) sul­
phate, carbonate of lime Glild ('ommon salt are the most fre­
quent salts. Their mode of occurence will be dealt with 
later, especially in the chapter on salt-deserts . 

CHAPTER 3 
• • • 

General Aspects of the Climate of Transcaspia. 

The climat" is conti n enl~l , the winter is cold and the 
summer very hot. I<asalinsk has an annual range of almost 
90° Centig. (+ 48° C. summer-maximum, - 40 ° '. winter­
mi imum) (SCHwAnz p.576). The precipitation is slight. 

The inter is nol very long, 'IS a rule there is frosl, nol of 
long duralion, hut hard . In 1886 Tashkenl hau 89 frosty 
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days, Pelro Alexandrowsk 127 (SCHWA1\Z p. 561). January is 
the coldest month, and FlcKEH giv s as the absolute minima 
fo' 10 years, - 28°,,[ and - 28°,1 C. for Petro Alcxalldrowsk 
and Tashkent resp ctively. On the other hand, the temper­
ature may ris to + 20 ° C. in January. - Snow is not 
rare, but it seldom lies long on the ground. 

Spring comes quickly, commencing at the end of February, 
and it is comparatively warm; April is warmer tban October. 
In May the average temperature is over 20° C. .Tuly is the 
hottest month, with absolute maxima for 10 years, ccording 
to FICKER, 43°,4 C. and 42 °,1 C. for Petro Alexandl'owsk and 
Tasbkent. In Merw 44 °,4 C. has been recorded, and in Na­
mangan (Ferghana) as much as 47°,6 C. (MUSHKETOW). The 
atmosphere is clear and nightly radiation strong, so that the 
temperature varies greatly as can be seen from the maxima 
and minima given in Table t . The daily variations in tem­
perature are also very great, but as the Russian meteorological 
stations do not record maximum temperatures, exc.epl the 
temperatures at 1 p. m. , no definite figures can be given. AI 
Tashkent in the years 1900- Hl02 the difference between the 
minima and the 1 p . m. readings varied from 11,: to 20,0, 
but the maximum occurs later in the day than 1 p. m. RADDE 
(1899) records from the sand-desert a variation of temperature 
of 36 ° in 24 hours, while CAPUS (po 20) gives up to 40°, and 
OBRUTSHEW (quoleu by RADDE) records tbe following tempera­
tures for the montb of March in the sand-desert: At 6 a. m., 
3 °; 9 a. m., 20 °; 1 p. m ., 28° C. 

At Tachta on the Murghab river near the northern bor­
der of Afghanistan, the following temperatures were observed 
on June 23 rd (RADDE 1899 p. 151): 

.' • .-
6 a. m. , in shade 25,°6, in the sun 34 ° C. 
8 -)- 29,05, -»-

11 -)- 40,° - )-

3 p. m. (?) -»- 43,° -» -

SCHWARZ (p. 559) gives the mon thly and yearly ampli tudes 
for a number of stations. 
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The amount of cloud is greatest during the winter (De­
cember- January) and least in summer (August). oBuchara 
has 180 bright days per annum; at Petro Alexandrowsk, for 
instance, t.he average number of bright days is 17 in June, 
22 it July, 25 in August, 23 in September and 18 in October 
(F,cl{E)~ p. 554), and olher places have about the same num­
ber. An overcast sky is rare during the summer; tbus Petro 
AJexandrowsk has the low average of about 4 days during 
the five months June--October, and Tashkent about 8 days 
when the sky is overcast. 

Calm days predominate, and from the records of 1\ERS­

NOWSI{JJ (p. 108) I have calculated that at Petro Alexandrowsk, 
27 per ct. of all the observations for the year (which are 
made 3 times daily) sbowed calm . During the summer months 
it was 29 per ct. - The prevailing winds come from the N. 
and N. E., they average 37 lJer ct. for the whole year and 41 
per ct. for the summer months. Less frequently the winds 
blow from the E. and N. W., while winds from the S, S. E. 
and S. W. together total at Petro Alexandrowsk only 5 p. ct. 
during t.he summer months. The prevailing N. and N. E. 
winds are moreover the strongest, yet only rarely do they 
attain any great strength ; they are also the most constant, 
and blow especially during spring and summer being accom­
panied by bright weather, a cloudless sky and dry air. They 
are dry in themselves, altd !'IS they travel from colder to 
warmer zones they yield no precipitation , but cause evapora­
tion (MUSHKETOW). 

Tbe precipation is slight. In ontrast to southern Russia 
which has summer rain, the precipitation maximum occurs 
here during the winter or the sprin~ (HANN III p. 192). The 
winter snow must be of great impo'tance to the vegetation, 
and as late as April in many places rain cannot be termed 
rare. July and August are exceedingly dry, in Merw it has 
not rained at all during these months for four years. When 
greater quantities of rain fall it is as a few beavy downpours, 
n t continuous rain. The number of rainy days is therefore 
small, which is of great importance to tbe plants, because 
extreme conditions are the result. . 
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The relative humidity is given by f) 'KER, from a yearly 
average lor all the stations, as 61 per ct. In TabJe 1 will be 
found the averages for each month at 3 different times of 
the day. It must be remembered, however, that these figures 
are taken on an oasis where the degree of saturatio must 
be greater than in tbe desert. OLUFSEN records (1901 pp. 12-13) 
from various places (Merw, Bucbara, Kona Urgentsh) relative 
humidities of 13-19 per ct. 

On account of the beat and dryness in Transcaspia 
during ummel' it is natural that evaporation must be very 
great. According to SEMENOW (p. 128) evaporation is 3 times 
greater than precipitation in Tashkent and Samarkand, 4 times 
in Ferghana, 24 times in Nukus, and 270 times in Petro 
Alexandrowsk. Nulms and Petro Alexandrowsk lie south of 
the Aral Sea not far apart, and obviously local influence 
have to be reckoned with here. 

The figures in Table 2 show tbe amount of evaporation 
and its relation to precipitation. For the daily evapora tion 
per month we find amongst others a .table in MUSHKETOW 
p . 508 taken from STELLING, and another in SCHWARZ ~. 572. 

As a result of the evaporation being much greater than 
tbe precipitation, the country is becoming drier and drier. 
SCHWARZ (p. 578) proves that the Syr Darya, tbe Aral Sea 
and other lakes are continually decreasing. According 
to some calculations the Aral Sea sinks 7 metres, according 
to others 4,2 metres in the course of a century, and SCHWARZ 
is of opinion that Tu kestan is in process of heing irretriev­
ably ruined on account of scarcity of water. Buchara is 
already on the verge of ruin because Samarkand, which lies 
higher up the Serafshan river, uses all the water available. 

BoRSZCZOW is also oi"opinion that the drying up of Trans­
caspia is increasing, while BAER bas corne to the conclusion 
that there is now a condition of balance. As regards the 
Aral Sea, BeRG points out (1908 p. 374), that the water-level 
is changing, and that at the present time it is rising after a 
minimum ill 1880. 

Comments 011 Table 1. This table gives meteorological 
data from three sta lions : Tashkent (co mparatively cold 31111 
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moist), Petro Alexandrowsk which is situated near Chiwa 
south of the Aral Sea (drier and colder during wiIJ,ter, but 
warmer during summer), and Askhabad to the north of the 
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Fig. 1. Hydrotbermals for three stations in Transcaspia, viz.; 1. Tashkent. 
II Askhabad, lTI Peh'o AJexandrowsk . The ordinary lines are temperature­
curves. and the figures to the left express degrees Centigrade. The dotted 
liues give the precipitation in centimetres. (Constructed after th e method 

of RAUN KJ£ II (1905 . 1907). 

mountains bordel'mg Persia (very hot and dry). The tem­
perature 'and precipitation of these stations are moreover 
marked ont in curves in the manner indicated by RAUNKJ.lER 

(fig. 1). 
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The table is prepared from the annual volumes (1897-
1906) ot «Annales de l'Observatoire physique central de St. 
Petersbourg), especially from «Resumes mensue]s et anlluel ». 

The obser ations were made every day at 7 a. m ., 1 p. 111. 

aud $) p. m. The maximum averages given are the mean of 
the high st readings at 1 p.m., and are therefore 100 low be­
cau e that hour is not the hottest part of the day. The mi­
nimum average on the contrary are the mean of real 11 inima ; 
they are not given [or Petro Alexandrowsk. 

The l1gure on the whole correspond with those given 
by FICKER for another decade. 

Bracket round a figure indicate that it is not the mean 
of 10 years' observations, but only of 7-9 years' on account 
of <Japs in the series of observations . 

• 

'Within a territory of the size of Transcaspia there are 
of course meteorological differences, the extent of which may 
be seen by reference to the great «Atlas climatologique», 
wher ethey are charted. We need only point out here that the 
area south of the AmI Sea has 1 he least precipitati;n and 
that from this centre there is an increase on all sides. As 
defined by KOPPEN this area has a true rain-less climate, the 
rain-probability being under 0,90. Petro-Alexandrowsk has O,lS, 
Askhahad 0,99, Tashkent 0,36. 

Further details are unnecessary as I do not kllow the ve­
getative conditions intimately enough to be able to correlate 
the climatic differences with them . 

The «light - climate» of Aralocaspia is characterized by 
the large number of cloudless days. WIESNER mentions (quo­
ting from HANN) that in the Kirghiz Steppe the .. e a .. e 170 cloudless 
days (per annum. The::~foliage of the plants is here aphotC'> 
metri c, tbat is it has no fixed position in .. elation to the light; 
or it is only in the lowest degree photometric, having a fixed 
positi n to the light (WIESNEH p. 62). This is in the main 
correc~, yet plants occur which turn their leaves ill accor­
dance with the light, for example Glycyrrhiza and Smirnowia. 
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, Tashkent Askhabad Petro Alexandrowsk • 
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January .... -2,s 12,s -20,5 57,. 10,5 82 62 84 -0" 15,7 - 15,0 25,0 9,1 -5,5 6,7 (13,0) (3,8) 
February .. 1 ,~ 15,8 -13,7 28,. 7,8 80 58 82 4 .• 19,5 (-8,2) 23,s 7,6 -1,1 13,5 I (5,t) (2,.) 
March ..... ~ .. 22,0 -8,7 51,8 11,8 78 55 77 8,. 26,5 - 4,. 40.0 10,1 4,6 22,8 (21,7) (4,0) 
April .. . .... 13,5 28,. -O,sl 49,2 9,s 71 46 72 16,s 33,1 2,. 28,0 6.2 13,. 30,7 1 14,1 (3,2) 
May .... ... . 20,6 34,5 6 .• 28,2 605 65 41 67 23" 38,s (10,s) 32,1 7,. 22,. 36,. (8,5) (1,7) 
June ... , ... 25,. 37,. 2,8 16,8 4,0 60 35 58 28,0 40,6 . (14,1) 11,1 2,6 27,0 39,6 1 5,. (2,0) 
July . . ...... 27,. 38,. 12,1 8,8 1,1 59 33 5.~ 29,7 41,1 (16,8) 4,1 1,6 28,7 40,s 0,8 (0,.) 
August ... .. 25,2 37,1 9,8 0,5 0,. 61 33 55 28,0 40,. (14,.) 1,s 0,7 26,. 39,5 0,7 (O,s) 
September . 19,s 34,. 4,1 3,8 1,1 67 36 64 22,. 37,1 7,1 1,5 1,0 20,0 36,0 0,. (0,.) 
Oc tober ... . 12,6 29,7 -2,8 31,5 5" 76 42 73 15,6 32,9 0,8 12,0 3,6 12,0 28,0 4,0 (1;'s) 
November .. 7.,a 23,8 - 5,6 48,7 8,6 81 57 82 8,. 26,9 (- 3,0). 25,6 8,8 4,0 20,0 (12,s) (3,.) 
December . 'i 3,t 17" 1 -9,8 44,1 10,. 82 64

1

83 4,. 20,s (- 7,4) 23,6 9,7 -0,4 12,1 (14,t) (3,0) 
year ....... 13,. 38,8 -21,01368" 77,s 72 47 71 15,8 42" 1<-17,1)1227,9 67,6 12,7 41,1 (91,.) (26,8) 

~ 
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Table 2. 

Amoun t of c\'aporaLion and precipitatlon for ~t. Pelersburg and 
two stations in Transcaspia. Al'tel' BH1TZKE Tablp. 8. 
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St. Petersburg (average of 20 years' observations) 

:::~i:;:~t~::l :::.// 2: /2~ I ~~ I ~~ I :~ I :~ I ~~ I ~~ I ~:) I ~: I 3: 1 3~ I !~~ 
Tashkent (Ilve l'age of 14 yea rs' observations) 

evaporatio l1 , mm' 11 29 !39 ! 87! 97 !146!198 !215 \201 !139!88 ! 57 ! 43!1339 
precipitation, mm. 41 40 66 55 17 4 1 2 4 21 22 56 328 

Su lt a n Bend S. E. of Merw (average of 2 years' observations) 

evaporation, IUm. II' 35 /52 /104 /1 94 /302 /45B /526/466/2$)6/157/109/64/2764 
precipitation, mm. 3U 28 22 19 21 0 0 0 1 9 8 36 176 

SECTION II. THE VEGETATION OF THE 

TRANSCASPIAN LOWLANDS 

CHAPTER 4 
IJ' 

C 

Earlier Literature. 

The botanical lit Tulure on the Transcaspian lowlands is 
already ' ar~e. During th e first half of la o t century , R.ussian 
mI lum/isIs hegan 10 examin this country which was up WI 

thell at least as re.~a,.ds natural history, an unknown land, , u • 

and since then 11 umerous memoirs have been published .. 
Since the Russian occupation of these vast areas, they have 
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been examined by many naturalists; but the papers conle.in­
ing the results of the journeys are scattered th,roughont 
difTe 'ent periodicals, mostly Russian and often very difficult 
of access. More especially during the later decad s when it 
has become a national feature to write in Russian, it is 
very hard for anyone in western Europe to study Russian 
literature. The publications on the botanical conditions of 
the Transcaspian lowlands are - so far as we can ascer­
tain - mainly taxonomic, lits of plants and description of 
new species. There now exist a large amount of systemati 
material which in recent years is gradually becoming arrang­
ed into consecutive flora ', mainly through the works of 
FEOTSCHENI<O. 

Very few de criptiolls of the vegetation exist, still Jess 
any attempts at ecological tre::ltment. What 1 have had ac­
cess to wiII be dealt with in this account, and Ru ssia n authors, 
inaccessible to most people, will be reporled in greater delail 
than lhose who have written in the languages of western 
Europe. 

n"Sl ER'S journey througb ' the Kirghiz steppe lo Chiwa. 
This account dates from 1848. He travelled from Orenburg 
to Chiwa, and he gives many lists of plants as well as brief ' 
descriptions of the vegetation, and other botanical remarks . 
The greater part of the tenitory where he travelled does not 
belong to the areas dealt with in this work. BASlNEB de­
scribes the «steppe ) between Orenburg and VstuJ'l with it 
three regions : The grass region, the lrallsitional l' gion and 
tbe region of Chellopodiaceae of which the first b the l"\1ost 
northern, the last the mosl south rn region. The r'egiol. of 
Chmopodiaceae i evid ntly ~losely relaLed to the d serl ot 
the south, such as we deal with J' er on. FrequenUy the 
soil i devoid of plants, yet in places a considerable number 
of plants were found, but these form «keine heitere HiUle, 
sondern bocbstens ein dunkles Trauergewandt ,. The most 
common plant at : Salsola brachiata, clavifolia, crassa, Kali, 
Anabasis aphylla, Braclrylepis salsa and Artemisia (Artemisia 
(ra<.Jrans). The number of Chenopodiaceae increase toward 

lhe s,ou~b ami \1\a\\~ \\\I1\'\\Il\l,(\~ ()t '(\ ~'Qec\es \~ete ()llen found 
in masses together. 
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The plateau of Ustllrt which lies between the Ara! .Sea 
and the Caspian is divided by BAS'lI'lER ;nlo foul' vegetatIOn­
regions: the Clay-region, the Sand-region, the Mad-region 
and the Salt-region. The firsl named embraces the great'.: /" part 
of tbe plateau, is dry and bare with a scattered vege!ation. 
During spring many annuals are in bloom especially eru­

ciferae and bulbous plants (A llium and 1'ulipa); during au tumn 
hardly anything but scattered perennial Chelwpodiaceae are 
found: Saxaul, Anabasis aphylla, Salsola glauca, Arbuseula, 
crassa, rig ida, Braehylepis salsa and tbe polygonaceous Atra­
phaxis spinosa. 

The Sand-region consists of scattered sand- hills (duues) 
The vegetation is richer than on the clay, as the sand retains 
the moisture belter. The most common plant is Pteroeoccus 
aphyllus ( Calligollum Pallasii), next comes Tamarix galliea, 
and of annuals we find recorded Salsola J(ali, Horanillowiu 
IIlieina, CorispermulIl laxifTorLlm and Asperula Dani/ewskiana. 

The substratum of thc Marl-region i ~ looser tban clay, 
but more compact than the sano. It occurs especially in 
crevices betwecn rocks and other similar places 011 the 1(!asLern 
slope of the plateau ; the vegetation is comparative1y dch, 
BASINEH gives a long ist of plants whicL are faund during 
3utumn. This conlains some annuals (Crucif'erae), and many 
herbaceous perennials , undershl'llbs and bushes such as : 
Peganum Hanna/a, Astragalus -species, A/hagi Camelorum, 
Tamarix, Arlemisiae, Chenopodiaeeae, Atraphaxis. 

The vegetation of the Salt-region is chiefly found round 
the coast of the AmI Sea, both on marl and on movi ng 
sands. The most important plants are: Frankenia illtermedia, 
Zygophy/lum FC/bago, L·ycium ruthenicllm, Saussurea erassifolia, 
Salso/{{ erieoides, Schobe~i.1 ( SlIa'da) microphylla, Halocne­
mum strobi/oceum, Haiosfachys caspica, Atl'iplex laciniatus, <Uld 

(1) sandy soil: Clematis orientalis, Mulgedium fataricum, Cy­
nQlicJllIm aClIillln, Pbelipaea salsa. 

BASINEH also describes thic)<ets on tlll' ri\' er sides with 
tamarisks, willows and popJars, and a wood of Saxaul, which 
took lhr e hOlll'S to traverse. The height or the trees was 
15 to 20 feet and the diameter of the stems 8 inches- or 
more. The year-rings were very narrow, 200-260 being 
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counLed. The wood is brittle, for which reason providence 
has not furnished this lree with leaves, for if leaves were 
present a slight gust of wind would break the stem. 

The next account from the lowlands of Transcaspia is 
ALEXANDER LEH~IANN'S "Reise nach Buchara und Samarkand". 
In the years 1841-1842 LEHMANN, in the capacity of na­
turalist, accompanied a Russian envoy to the Emir of Buchara, 
buL he died shortly after l,is return to Russia. The very large 
collections of planLs made by him were examined and des­
cribed by AL. BUNGE, and this book is still a standard work. 
Lehmann's notes on the journey were published in 1852, 
after revision by G. v. HELMERSEN. The accounL contains 
occasional remarks on the scenery of the country, and short 
lists of plants from different localities, but one feels that the 
material has not been revised by one who knows the 'ountry 
from personal observation ; it lacks those comprehensive 
comments, which convey a general view to the mind of the 
reader and make of the work a connected whole. 

The next work to be deaTt with is BOHSZCZOW's Russian 
memoir : "Contribution to the Geography of Plants in the 
Aralo-Caspian countries" (1861)1). This begins with a short 
topographical-geological survey of the country. In the intro­
duction to the phytogeographical parL of the work we find 
the following remarks : 

"The flora of the Al'aio-C!'Ispian eountl'ies is only partly 
lhe nora of the steppes; to a gr~al e ' lent it is a desert­
flora, characterised by the prevalence of bushes and under­
shrubs with herbs growing below, or by the almo~t ex.­
cJusive occurrence of tbe first-named . This is the first 
physiognomical feature of the region we are dealing with. 

The se con d characteristic is ' tbe general povctty of 
the plant-covering. The vegetation develops with tbe greatesl 
difficulty -. one might say reluclanLly - on a soil con­
taining an abll .dance of salts, which is conLinually scorch­
ed by the merciless rays of the sun and only rarely re­
freshed by a light rain, It does not cover the area uni-

I) BOHSZCZOW's "Uebel' die Natul' des Al'alo-Caspischen FlachlQJ)de~ " 

(IIHiO) coutains all ol'ogl'aphical description of the arc:l. 
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formly, but appears in oases, between which stretch large 
tracts -of quite bare soil. Even in the north-western parl 
which has a more favourable situatiun and climate, and 
where the flora is more steppe - like in r.haracte , we look 
in vain for the luxuriant growth of the herbaceous plant 
forms which are a characteristic bf the steppes of southern 
Russia and southern Siberia. It is not found here. The 
immediate neighbourhood of the vast burning deserts which 
occupy almost three - fourths of the whole area , and the 
insufficiency of the precipitation (1) ha 'e too gre3!t an in­
fluence on the climate, moreover the soil itself posses t:s too 
few of the conditions which al'e necessary to produce a lux­
uriant vegetation. The herb-covered steppe, the only refuge for 
the nomad and his numberless cattle, is here only a dry 
Stipa Steppe whose vegetation forms hardly anywhere a 
thick carpet; only in the river-valleys (and frequently not 
even there) do we find a somewhat richer development. 

Here, as throughout the whole of Aralo-Caspia, it is a 
few specially characteristic forms which prevail, they re­
peat themselves continually so that the country ha ' a very 
monotonous appearance. Other species are only subordinate 
to these. Where the character of the soil changes, these 
predominant species sometimes change very quickly and 
give place to others which in turn prevail until the soil 
changes again. This monotony and this repetition of cer­
tain species over vast areas is the third characteristic of 
the vegetation of the Aralo-Caspian countries. It is no 
doubt a direct consequence of the uniformity of the cli­
mate, which again is mainly dependent on the slight ver­
tical relief of the surf~,ce. 

( A fourth charac<:eristic of the flora is the unfamiliar 
appearance of many of the plant-forms l ). As soon as lhe 
Ural is crossed, a different zone of vegetation is entered 
upon, where the plants differ greatly from those living in 
the same latitude, but in areas with a different geogra­
phical location; a different relief and different soil. Even 

1) GI'eat povel·ty ill C1'Yptogams is also a characteristic. 
(J:!. 's )·t!mark.) 
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Lhe flora of the right bank of the Ural between Uralsk and 
Orsk differs in many ways from the flora of the I,eft bank. 
On the right bank we find for instance frequently : Arabis 
pendula, Adenophora lilii{olia, Tilia parvifolia, Prunus Cha­
maecerasus, some Verbascum species, Ul'tica dioica and U. 
urens, Senecio vulgaris and many others, but they disap­
pear totally on the left ban), of the river and never appear 
againl). The uniqup. character of the flora is still more 
strongly expressed in tIle heart of the country, south 
of 490 N. Lat. Plant-forms such as Saxaul (Haloxylon Am­
modendron) Kara-Djusgjon (Calligonum-spccies), the unfa­
miliar poplars Populus diversifolia and P. pruinosa, Kujan­
Sujo]{ (Ammodendron Sieversii, A. Harelini) and the species 
of Chenopodiaceae, Papilionaceae, Cruciferae &c. are all 
unique in appearance and structure, and could only be 
developed under special conditions of climate and soil. 
In the Aralo-Caspian lands, thp. soil in particular has such 
a great influence on the vegetation that a change of soil 
- other conditions remaini.ng the same - often alters the 
physiognomy totally and almost abruptly without any gra­
dual tmnsitions. This change is most evident in the mo­
ving sand deserts, where the depressions between the sand­
hills are mainly covered by saIto swamps or by a loose 
clayey bottom permeated with saIts. The vegetation on the 
sand-hills is varied und highly characteristic, but its spe-

' ) BOl\ZSZCOW comments on this in more detail in another place ("Ueber 
die Natur d. Aralo-Casp. Flachlandes", p. 272, Anm.) : on approaclting the 
steppe, the tree·vegetation disappears, poplars, elms, limes, bil'che,l, willows, 
Prunus Chamaecerasus and P. Padus ; instead of Salix {ragilis and S. vimi· 
nalis so common in the Ural we have here~. pallida and S. Wilhelmsiana 
and "sogar die, im Grmzen, dem Grassteppen-(iehiete angehorigel\ St~1iucher : 
Carag!.lna {rulescens, Spiraea crenaia u. hypericifolin uod AmlJydailis nana · 
kommen siid1ich von Ural nl\l' gruppenweise und selten vor" Slipa pennata 
is replaced by S. copillata and S. Lessingialla. A great many plants disap­
pear altogether (Delpl:inium, Arabis, Tri(olillm, Fragaria, Scabiosa, Senecio, 
Urfiea, Poa, Aim &c.) The Ural is a line of demarcation between the grass 
and forest J'egioll on one side, aod the "true steppe" on the other. 

The change in the soil and vegetation south of Tshagan and the 
steppe-mountains was, however, previously pOinled out by PALI,AS (1776, 
p. 310). 
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cies suddenly disappear at tJ e ma' -ins of the depressions 
and aU that is left is a meagre f ora, frequentl~ reduced to 
two or three Chenopodiaceae, such as Bracl ylepis salsa, 
Anabasis aphylla, species which are uniformly .lstributed 
throughout the wI ole area . 

These changes in the soil- conditions are mainly 
responsible for tbe variations in the general physiognomy 
of the vegetation. They also bring into prominence certain 
plant-forms which may be observed over considel'able areas 
and which furnish the features characteristic of the areas 
or sub-floras into which the Aralo-Caspian countries may 
be divided. . 

There are five of these areas: 

1) The Stipa-steppe 
2) The Clay-deserts 
3) The Salt-deserts 
4) The Moving-sand-deserts 
5) The river Serafshan." 

The following is a summary of Borszczow's description 
of these areas. 

1) The area of the Stipa Steppe is the most northern, 
and extends from its southern boundary at tbe Mugodsbar 
mountains and the rivers Tshit-Irgis and Turgai, towards the 
N. E. where it merges into the grass steppes of the southeTn 
part of the Tobolsk governmcnl. The Stipa Steppe tbus lies 
outside of the area under consideration in this work. The 
surfacf of the steppe. ~s almost everywhere undulating. 
Forests do not occur, but here and thcre are groves mainly 
consisting of poplars and willows. The most prevalent plant 
i~ Sapa capillata, then follows Festuca ovina. Besides these a 
number of species are recorded: Amygdalus nana, Spiraea-spe­
cies, Ulmus campestl'is, Cal'agana (I'utesoens, Poplars, Willows, 
Betula and Alnus, Ranunculaceae, Dianthus and Silene, Eryngium, 
1'l'inia, Compositoe (Cil'sium acaule, Jllrinea, Saussurea, Echinops), 
also 1'ulipa, Iris. Allium and Carex. ALoul 10 per cl. of the 
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total species ' (551) are trees and sbntbs; the proportion of 
biennials and perennials to annuals is 1 : 0,31. 

For each area BORSZCZOW gives statistics which how for 
a number of families the proportion of species in the given 
area as compared with lhe wbole country examined by· him. 
After so many years of further research in these countries, 
his figures must be far from correct, but as they have a 
certain interest, the figures for a tew selected f~lmilies are 
given. In the area of the Stipa Steppe were found : 

57 per ct. of the Ranunculaceae of the whole area. 
47 -,- Cntciferae - »-

41,8 -,- Papilionaceae -)-

50,6 -) - Compositae - ,-
28,7 - .- Salsolaceae - ) -

74 -,- Cyperal:eue - ) .-

58,9 -»- Gramineae -) -

The Stipa Steppe is rather monotonous in chal'acter and 
resembles in many ways the steppes of tbe adjacen t western 
governments. It is by no means always a fertile grass-steppe, ' 
more often it is dry, clayey and poor, and th e farther south 
one goes the more frequent do large bare patches of clay 
become. 

BORSZCZOW distinguishes three floras included in the 
Stipa Steppe: the grass-steppe, the slone-steppe (Mllgodsha l' 
and its slopes) and the clay-stone· steppe. 'fllis last flora 
embraces, especially in its southern part, many species char­
acteristic of the clay and salt deserts. 

2) The area of the Clay De.iert stretches, according 
to BOHSZCZOW, between tb e Caspian Sea and the An1t Sea 
(Usturt), and again to the north and east of the Aral Sea. 
The surface is an undulating plain , generally of higher ele­
vation than the soil of salt-deserts and moving-sands. The 
soil consists of pure compact clay and loose or compact 
clayey OJ.' sandy marls. Almost everywhere the soi,l is per- ' 
mea ted with salts, and salt-swamps are not uncommon. The 
resemblar.ce to the steppes of southel'l1 Russia seen in parts 
of the Slipa·steppe has disappeared here. The vegetation is 



- 26-

characterized hy few , bul exceedingly characteristic. planl forms , 
and a l rrible monotony. - Of the planls (::i29 species) in 
this formation , 10,GH . per ct. are :brubs . Tbe }Jroportion of 
perennials and biennials to al1nu!lls is 1 ; 0,7. 

BORSZCZOW's percentages for the families already named 
are as follows for the urea of the 'clay-desert : 

29,0 per ct. of Ranunculaceae of the whole area. 
40,9 -»- Cl'uciferae -»-

17,00 -,) - Papilionaceae -»-

23 --»- Compositae - »-

49 - »- Salsolaceae -»-

26 -»- Cyperaeeae -~-

23 - »- Gramineae -»-

The most frequent species are Artemisia fragl'allS and 
A. monogyna.. these alone cover large tracts and present. a 
most melancholy picture. They are frequ ently accompanied hy 
Salsola crassa, S. lanala , Brachylepis (Anabasis) salsa and Ana­
basis talarica , sometimes with Sa1\.aul (Haloxyloll 4mmoden­
.dron ), and Ferula persica, Rheum caspicum and Calligonum 
Calliphysa. 

"The occurrence of these (Ihe three last-named species) 
is so closely cOlTeJated with the soils of this area that iL 
is possible wiLh the aid of only a few specimens Lo deter­
mine with great certainty the character and physiognomy 
of the sub-flora ftom wbich they are taken. " 

The plants mentioned are almost the only ones to be 
found in the clay-deserts afler the second half of April when 
the sun hecomes very powerful. In spring the flora is richer, 
during the flowering setson of species of Alyssum, Afegacar­
paea, Tauscheria, Euclidium, Matthiola, Chol'ispora, Ecilinosper­
mum , Onosma, Phelipaea, Allium (A. caspicu1.I1) , Tulipa patens, 
hnd Rhinopetalum Karelini. These plants are the "spring de­
corations of the desert flora", but unforturlalely they are too 
quickly lost again. A richer vegetation of roses with Spiraea 
and Elaeagnus oecurs in the deep ravines on the margin of 
the Uslurt. 

3) The area of the Salt-deserts stTetches over a very 
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large expanse at the north-east end of the Caspian Sea, bUl 
smaller stretches are found interspersed in otber territories. 
The surface is a perfectly level plain covered with innu­
merable salt-lakes with here and there sand-hills. The soil 
is a compact clay often hard as stone, or loose marl with 
a mixture of chalk, permeated to a considerable depth with 
salts. 

The vegetation is exceedingly poor and uniform. Out 
of 170 species, characteristic for the salt-deserts, 63 are 
Chenopodiaceae, 17 per ct. are trees or shrubs (a very high 
proportion); perennials and biennials are to annuals as 1 : 1,11 

III spite of uniformity, the physiognomy of the ever­
green salt-swamps has a much Jess desolate appearance than 
the clay-deserts. 

"Here (in the salt-deserts) the vegetation tries, as it 
were, to make up for uniformity by its characteristic forms 
and by constant freshness and unusual Lints. Enormou 
salt-swamps, pale green during the spring, turn by degrees 
yellowish and finally light-yellow, as the burning heat comes 
on, !lnd again during the early days of autumn the colours 
turn to pink, scarlet and purple. Simultaneously the young 
green of the new branches shows forth and the four colours 
blend in the most charming way. It is difllcult to imagine 
the eiJect of such a picture especially at sunrise or sunset, 
and one must see it Lo realize its beauty." 

The salt-deserts contain: -

7,68 per ct of the Ranunculaceae of the who-le 31' .a 

10,8' - »- Cruciferae - »-

7,68 -» - Pa pilionaceae --)-

8,4 - ,. - Compositae -»- • 
58,s - »-- Salsolaceae -»-

3,7 -»- Cyperaceae -»-

16 --»- Gramineae - ) -

It will be seen lhat the Salsolaceae predominate here. 
BOl\SZCZOW gives as the most common amongst them: 

Cera focarpus arellarills, [(alidium {oliaium , [(. arabicum, Nalocne­
mum strobilaceum, Salicornia herbacea, ScJlOberia (Suaeda) 
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bacci/era, S. salsa, Sa/sola oiaoifolia, O[ais[on monandmm, 
Halimoonemis villosa, H. sciervsperma, H. glauca, Haloge[un 
glomerulus, Anabasis .aphylla, A. brachiata, Brachylepis (Ana­
basis) salsa, Haioslach!1s caspica. Another important species 
is Zygophyllum Eichwaldii. 

4. The area of the Moving-Sands. 
This stretcbes mainly soutb-east and east from the Aral 

Sea. The vegetation is more luxuriant than in the other 
areas, and is at the same time more interesting and richer 
in rare and strange plant-forms. In spring it lool~s quite 
like a garden. The dunes are covered with bushes of Calli­
gonum, Halim odendroll , Saxalll, Tamarix, Salsola etc. Some 
of these are also present in other formations, but reach here 
their fullest development, "so that this territory may justly 
be termed the forest of the desert-flora" .1) 

Of the 501 species of Phanerogams characteristic for the 
sand-flora, 16,lO per ct. are trees · and shrubs. The propor­
tion of Iterennials and biennials to annuals is as 1 : 0,75. 
235 species belong exclusively to the dunes. The sand-flora 
includes : 

26, 9 per c.t. of Ranunculaceae of thew hole area . 
54,11 - ) - Cruciferac -.-
63 -.-- Papilionaceae - })-

65 - ,- Compositae -)-

61 - , - Salsolaceae --»-

10 - , - Cyperaceae - »-

28 - ,- Gramineae -»-

., 
It\ addHion to CrneiJerae and Popiiiollocelle, BorragillP(te 

and Pol!lgonaceae are also plentiful. BORSZCZOW m n1ions 
amongst the Cruciferae : Don[oslemOll (several species) Strep­
foloma, SpirorhYllehus, PaohyplerygiullI, Cilhareloma, Lacl111o-

1) This simile has justly been contradicted by KORSCHINSKY and TAN­
FlI •• mw. Yet LlPSKY (1911 ) is of the opinion that some lar!(c tracts of 
Saxaul - but only of this - may rightly be named forests, the trees 
being big and thick aud giving a considerable amollnt of groulld-liUC1·. 
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loma, Chartoloma and Octoceras; the Papiiionaceae include 
Ammodendron, Halimodendrol1, Ammothamnus, Eremosparton, 
Alhagi and Astragalus. As representatives of other families 
we may mention: Heliotropium , Ech inosperm lim, Calligollum 
(17 species) various Umbelliferae (Dorema, Feru/a etc,), and 
Compositae (Artemisia, Echinops, Cousinia, Micl'olollChus, Seor­
zonera, Streptorhamphus , etc.). The Salsolaceae are represented 
by much the same specip.s as in the salt-deserts, but they are 
more luxuriantly developed ; noteworthy are Alexandra Leh­
manni, Caroxylon (Salsola) hispidlllum, C. sllbapf1yllum, Eurotia 
Eversmanniana. Smaller families are also represented by a 
number of species: Z ygophyUaceae, Rll/aceae, Ta/1laricaceae, 
Gnetaceae (/<.,'phedra), and of Monocotyledon the following may 
be named: Biarum, Tulipa, Merendel'O, Gagea, Heleocharis. 

4) The area of the Serafshan River. 

Lying as this does in the mountainous regions along 
the upper courses of the river, it is outside of our al'ea and 
need not be considered. 

Following on the introductory description just summarised, 
BOHSZCZOW then deals with the families of plants with respect 
to tbe distribution of genera and species, This analysis oc­
cupies the greater part of his work and leads him to the 
following general conclusions: 

"1. The majority of the commoner plants of Central 
Russia with a distribution west of the Caspian Sea extending 
to Trans-Caucasia, have as their southern limit of distri­
bution east of the Caspian Sea in Aralo-Caspia, the parallel 
of 51 1/2 0 N, lat. 

2. When these forms occur fal'ther east in Siberi~, the 
boundary limiting their area of uninterrupted distribution 
lies outgide of Aralo-Caspia and always north of 5Il/s 0 

N. lat. 
3. Most oi the typical steppe-plants met with in 

southern Russia and distributed towards the wesl from the 
Caspian to the fool of the Caucasus, altain lheil' southern 
limit in Aralo-Caspia at the parallel of 49 0 N. lat., and 
their eastel'n boundary at the meridian of the Mugodshar 
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range (77 0 E.long., Ferro, abo 60 0 E. long. , Greenw.) thus they 
do not overstep that parl of the are::! of Stipa which we have 
termed the Grass-steppe. If these plants occur farther east, 
their limit of uninterrupted distribution is a line generally 
extending towards lhe north along the western slopes of 
the Mudgodshar Mts. ; from the n~rth end (50 t /2 0 N. lat.) of 
these the line strikes eastwards round the basin in which 
the middle and lower courses of the rivers Irgis, V1kojak 
and Turgai are situated . They may of course be met with 
as isolated outposts south of this latitude, but never farther 
south than 49 0 N. lat. 

4. Tbe more southero plant-forms, characteristic both 
for Persia and Aralo-Caspia. do not occur in our 110l'a of 
the present time further north than 47 0 N. lat. 

5. The more eastern for111s, met with in Altaian Siberia 
and Dsungaria, are rarely met with further west than 78 (I 

E. long. F. (ab. 60 Ii W. Greenw.) 
6. In the case of a great many south-eastern form s, 

the lower course of the Syr-Daria (45 °- 46 () laL.) is the 
northern boundary, and the meridian of the eastocn shore 
of the Aral Sea (70 0 E . long. F. , abo 62 ° Greenw.) forms the 
western boundary . 

7. The areas east of the Aral sea must be considered 
as the centre of distribution for tree-like forms of the 
families of the Salsolaceae, Polygonaceae (Calligoneae) and 
Papilionaeeae. 

8. The flora of the Aralo-Caspian countries as known 
to us at the present time is relatively new in origin, and 
1110St of its plant-forms have probably distributed themselves 
over these parts of Asia within very recent times ; presum­
abloiY they came main!y from the east and south, to a less 
degree from west and north, so that from these directions 
they have not penetrated so far. This flora is the gathering 
ground for forms occurring in the steppes of South Russia, 
tile Altaian Siberia and Persia. The original plant-forms 
indigenous to the area are evidently limited to : Salso­
[aeeae, the tree-like Polygol1aceae, Nitrariaceae, Z ygophyl­
laeeae and some species of Tamaricaceae, Papiliolll1eeae- and 
Cruciferae. 
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9. "'hen we take into consideration how the sheets 
of water and the river-systems are drying up 1) while the 
dryness of the climate increases, it lllay almost be regarded 
as cel'tain that the western and northern forms will ere long 
cease to reproduce themselves successfully in theAralo-Caspian 
countries, and that forms already found there will begin 
to die out. On the other hand, it is beyond doubt that the 
southern and south-eastern desert-forms will continue to 
extend their zone towards the north and the west as a 
result of the environment. SaxauJ, Elaeaglllzs horlensis and 
some others are at present migrating toward the north, 
whereas species such as Populus nigra and P. alba are 
disappearing from the southern latitudes where they occur­
red ; this proves, that tbis period is already drawing near. " 

BOHSZr.ZOW'S memoir ends with some brief notes on the 
Cryptogallls which, on the whole, are not specially important. 
Parmelia esculenta occurs sporadically in the deserts along 
with a few L!Jcoperdacelle. . 

In spite of its antiquity, BOBSZCZo\V's work has been 
dealt with at considerable length because, on the whole, it 
conveys an interesting picture of the Aralo-Caspian countries. 
The relation of the flora to that of the surrounding areas is 
especially well defined, hence I have included the Stipa ­
steppe, which otherwise does not come within the scope of 
this work. As far as I know, Bonszczow's work is the only 
one that treats the flora of Aralo-Caspig from that point 
of view, but it may be that other important works have 
been overlooked on account of the inaccessibility of Russian 
literature. 

Tilt:: next work known to me in this connection is : 
A. A. ANTONOW : "On the Plant-formations of the 'frans­
caspian territory" 1) 1892. 

') According to UAER (1855), the phase of drying up is now past and 
a condition of stability has long ago set in . Compo SCHWARZ and BEI\G, 
above pa~ 14. 

') "TerritOJ'Y" is here given as the translation for "oblast" . In 
BOHSZCZOW, "area" is gIven; this author uses it as corresponding to 
ANTONOW' S "formation." ANTONOW himself uses the word "formation." 
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ANTONOW travelled in these parts from April 181h to June 
271h in 1889, so that, as he stales, he has not seen the flower­
ing season of early spring, .,01" the:: late bloom of perennial 
plants. 

ANTONOW has six formations : 

1. The flora of the Clay(or loess) Desert-plains. 
2. The flora of the Riverside Thickets. 
3. The Loess-steppe. 
4. The Sand-desert. 
5, The Promontory or Stone-steppe. 
6. The Mountain 01' Rock-flora. 

1. The formation of the CIa y - Des e rt s is the most 
prevalent and has the greatest extension of all. The soil has 
a level surface and is formed by loess which is soft and 
greasy in its crude form, and hard as stone when dry. When 
very dry it cracks into 4-5-angled polygons and the surface 
peels off. This soil. may occur as the subsoil for other for­
mations. 

• The flora is poor and monotonous, this formation being 
the domain of the Chenopodiaceae. Saxaul (Haloxyloll Am­
modelldroll) is the most important of these, it is here a low, 
twisted bush, no higher than an Arshin (about 0,7 metre); 
Salsola , Suaeda and Halimocnemis are also mentioned . The 
plants stand far apart from each other. ---Where the moisture­
conditions are more favourable, the plants are more abundant 
and stronger, for instance near water-holes or saline places 
or on the more retentive sands of the dunes. 

The saline places (((Takyr" and "Ssor") are mentioned 
as a sub-formation, but HO details are given by which they 
can be difi'erentiated. 

2. The Riverside Thickets. Along the rivers on the nar­
row strips of land which are continually moist, Tamarix, Poplars 
(Populus euphratica, pruillosa), Willows, Lycium iurcomollicum, 
Phragmites, etc. grow, often accompanied by the creepers Cynan­
chum acuium and Apocynum .~ibiricum (= A. "enetum). They 
form a thick and often impenetrabie living fence along the 
banks of the river, - a luxuriant vegetation, the poplars 
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sometimes reaching the height of 5 Sashen (aboul lOlls metres) 
wi1b a stem diameter of half an Arshin (about 0,35 metre). 
TIle poplars often grow along with reeds on low islands, 
which are covered at high water. The tamarisks grow smaller 
a few fathoms away from the river and become mixed with 
salsolaceous plants which enjoy the moisture, but even at a 
distance of two to three Versts (about 1 kilom.) into the de­
sert stunted tamarisks may still be seen. 

The vegetation of the river :"ides contains no flora of herba­
ceous plants and in this respect it differs from the alluvial forests 
in Hussia , where Populus nigra takes the place of P. euphl'atica. 
ANTONOW is, however, of opinion that the term foresl should 
not be use!1 for this formation, because it only appears in 
strips along the rivers and has so Lo speak only one dimen­
sion. In my opinion this remark is not quite correct, for in 
some places at least the v~getation in question has a con­
siderable 'width, for instanc.e in a deserted river-bed where 
the conditions of moisture are good. 

Where a river bends Sharply 01' has changed its bed, 
"Starizi" are often formed , enclosed backwaters where bushes 
and rushes grow, and "other herbaceous forms" occur around 
the stagnant water. In this connection, large "swamp-lakes", 
~I'e also mentioned which are frequently formed in the plains 
by the snow-water in spring. Round these grow salso1a­
ceous plants, but the Ol:CUlTence of reeds and Tamarix makes 
it reasonable to include these plal:cs as riverside thickets. -
Such thickets are often e;xtensive, the hall1l!s of wild boars 
and numerous birds, hut as a rule uninhabited by man, 
hence ANTONOW calls them "biological oases." 

3. The formation of the Loess; ,sLeppe i found on the 
same type of soil as the clay-desert, but with more abundant 
moisture; it occurs most frequently at the foot of mountains. 
It is rich both as regards species and individuals. As a type of 
vegetation it corresponds to the steppes of SouLhern Russia, 
but differs in its floristic composition. (Yet ANTONOW tells us 
later ~hat no carpet of vegetation is formed, which is an 
important difference between this and the Russian steppe). As 
in southern Russia, C(lrrzgana ancl Pnl1111S grow near streams, 
so here l'amarix is [ound, and in both counlries tall herb-

s 
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aceous perennials rise above the luwer, brightly coloured 
ground-vegetation. The following herbaceous perennials are 
given for the asiatic steppe: Eremurus, Rremostaehys, Astra­
galus, Cousinia, Centaurea . and several Umbelliferae. 

4. The San d - des e rt occupying about half the area 
of Transcaspia is the most recent gec:>logical formation. Its 
flor is very rich, and during the besL season , April and May, 
. looks like a luxuriant ganien. The plants include shrubs 
also annual and perennial herbs, but the shrubs are the most 
characteristic. This rich and extensive "flora or formation" 
has more definite limits than the oLhers, its plants are depend­
ent on the sand and do not migrate to other soils. The 
plants of the loess-deserts and the riverside thickets may inter­
mingle or pass out on to Lhe sand, but sand-plants are never 
found on loess soil. Saxaul grows both on loess and sand, 
nay thrives even belter on the latter especially on "Ssor" 
covered by sand, but bushes like Cal/igol1um or Ammoden­
drOll we look for in vain on the clay plain. 

ANToNOw men lions as the mo t tYVical sand -bushes: 
Calligonum, Ephedra, Ammodendron, Eremosparion, Salsola 
Arbuscula, Astragalus dendroides, Haloxylol1 Ammodel1droll~ -
These bushes attain a heigth of 11/2-3 Arsbin (about 1- 2,10 
metres), sometimes under specially favourable conditions they 
may he 2 Sashen high (about 4,2 metres). The stems are short 
awl bent, with a low and richly branched crown. The leafage 
is very poor. The root-system in several of them is strongly 
developed. In Saxaul and Calligonum, radical branches may 
be seen on the surface between the dunes giving rise to new 
shoots and creeping sometimes for a distance of 5 -7 Sashen 
(about 10,5-14,7 metres), so lhat these bushes play an impor­
tanl ]1art in binding the ~ sand. Still more important in this 
way are : Aristida pungells (0,7-1 metre high) which grows 
as a rule on the tops of the dunes, and Carex pilysodes which 
frequents more sheltered places among the dunes, and there 
weaves the sand together with its tangled roots. These two 
he calls tl1.e "conqueror and regent" of the sand-desert. 

The following are given as representatives of the remain· 
jng herbaceous vegetation: Delphinium eamptocarpum, Hype­
eoum pendUlum , Roemeria rerraeta, Malcolmia a{ricana, Spiro-
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rhync!llIs sablllosllS, Astragalus. sp., ErodilllJ1 oxyrrhyncllllm, 
A/hagi came/orum, Senecio coronopifo/ius, less frequent are 
Dorema Ammoniacum, Sphaerophysa sp., Rheum sp. 

5. The Pro man tor y - 0 r S ton e - s t e p p e is found on 
bard conglomerate soil at the foot of mounhlins, between 
these and the loess-steppe. It is an Artemisia-steppe, A. 
l1utans being the principal plant. Amongst other species found 
are; Stipa orienta/is, Papaller pavoninum, Cfllci/erae, Car!Jo­
phyllaceae, Astragalus, Umbelliferae (Zosimia, Ferula), Compo­
sitae (Cental/rea ovina) pu/chellu, Ba/samifa, so/stitialis, COllsinia 
turcomanica, dichoioma , lyrata, Achillea sanlolina), Labiatae, 
Liliaceae, grasses and others. Ulmus nuda and occasionally 
the sluub Zygophyllllm ellryplerllm occur by the streams. 

6. The mountain-tIora does not come within the scop 
of this review. 

Next to be considered is the work of S. KORSHINSKY: 

"Sketches of the Vegetation of Turkestan" (189(-», the first 
section of which deals wit,h Transcaspia . 

The "normal type" of sand-d.esert, the most extensive and 
continu(Jus, is KORSHINSl{Y considers, " flat or undulating areas 
of sand" consisting of loose but not drifting sand, and covered 
by a meagre, yet comparatively rich and rather varied vege­
tation. Its most characteristic feature is that it consists chiefly 
of ligneous species: Haloxylon Ammodendron, Salsola Arbuscula, 
Calligonum, Ephedra, Ammodp.ndron ICarelini, Eremosparlon, 
Astragalus Ammodendron etc. In the spring many herbaceous 
plants also occur, most of them growing is01ated and not 
forming a carpp.t. A few species like Carex p/1ysodes and 
Capsella elliptica, are sometimes so luxuriant and dense that a 
gl'een sward or something approachin one is formed. In the 
autumn the herbs have disappeared, and one finds t hen 
perennial species of Salsola, little bushes covered with hand­
some, multicoloured fruits. 

The sandy p··trts are not so bare as one might imagine, 
KORSHINSKY says, so that there is really no reason why they 
should be called deserts. In spring, at least, the soil holds 
water at a few centimetres depth, and he adds: "I am of 
opinion Ihat the sharply defined xerophytic character of the 
vegetat ion is not so much a consequence of the dryness of 

3" 
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the soil but results rather from the dryness of the atmosphere 
especially the strongly heated lower layers of the air, com­
bineu with the direct effect of the UII'S rays, and th reflec­
tion of these from the hol hare yellowish-grey sandy soil." 

KOHSHlNSKY regards the vegetation of ligneous plants des­
cribed above as specially characteris tic for the saml-deserL, 
and he is also of opinion that tbis is the original veget.ation 
which formerly covered the whole area of sand. The change 
from fixed to moving sands is, he thinks, du e mainly, perhaps 
exclusively, to the action of man. As soon as roads and 
inhabited places are left behind, we fi nd the sands more 
level and covered with tb e trees an d shrubs just named. The 
nomads are mainly responsible for the exlermin ation of trees 
and bushes, as they cut them down for firewood and their 
cattle eat and tread down the vegetation. As it is now we 
find perfectly lifeless areas, occupied by the high, crescent­
shaped " Barchans" devoid of plants. The transition to this 
is seen in the stnge where most.of the herbaceous plants 
have disappeared, and isolated trees and bushes occur with 
Aristida pennata and A. }JullgeJls still holding their ground. 

Even in the barren desert, some vegetation may still 
be found in places where water from melting snows or, river 
floods has collected in the hollows and deposited finer par­
ticles of earth which bind the sand together. In addition to 
numerous typical sand-plants, many of the more showy herbs 
grow here ·such as Ceratocephalus lalcalus, Euclidium syriacum, 
Umbellifel'ae, /{oelpinia linearis and many others ; KORSHINSKY 

(p. 7) gives a long list of them. 
A further step in this direction in seen in the " Takyr", 

fl ats or depressions covered by water after rain. Th water 
evnpQrates rapidly leavmg a greasy soil, which whell dry 

~;,~ becomes very hard and cracks, salts frequently crystallising 
I~· \lUt. "Takyr" are almost always devoid of plants. 

At the ' foot of Kopet-Dagh lies a narrow strip of cul­
tivated land which towards the north is bordered by the 
desert. IL is watered by streams coming from the mountains, 
but they are few in Dumber and carry lillIe water, so that 
lm'ge patches are left llllcullivut'd among the fields In these 
uncumvated parts the desert plants are mixed witb weeds of 

.- " 
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cultivation and with species originating from the neighhouring 
mounLains. Noteworthy amongst the deserL species are: Alhagi 
Camelorum, Salsolaoeae, Zygophyllum and Peganum Hannala ; 
the mountain plants are represented by Leontice Leoniopodium, 
Glallcium lufeum and Carex stenophylla, while the plants which 
frequent the neighbourhood of cultivated land are mainly 
Cruoi{'erae and j.JapalJeraoeae (Roemeria); and often H ordwm 
murinllm, Spinacia fetrandl' a, Arnebia oornata, etc. 

From the south-eastern part of Transcaspia, on the 
borders of Afghanistan, KonsHI.NSKY describes the vegetation 
at the foot of the Paropamisus chain. Here the landscape 
is undulating ("Badchis") with u sandy, but rarely a loose 
surface. The lower, more gently sloping part of the " Badchis" 
have a vegetation which KOl'shinsky ca ll s "sand-stepp " . It 
consists "exclusively of herbaceous plants or undershrubs 
which, according to the relief of the loc,a lity 01' to variations 
in dryness of th e soil, stand more or less scattered, but always 
singly so that they do not form a green ward." This picture 
recalls tbe steppes on the black-soils in the sou th of Russia . 
,Just as Stipa pennata is there, so Stipa barbala is her in Asia 
the characteristic plan t. Moreover there are several species 
of Convo/vlllllS, Onobr!}ohis, Ralll/noll/aoeae, Aoanlhophyllul11, • 
Aegilops , etc. , and in th e most so uthern parl Dorel1lo and 
Ferula. 

The higher parts of ttl , "Badchis" have a dilTeren l ve­
getation to some extenl chul'acteris'd by other plants, such 
as Amygdalus hon'ida and Pislaoia vera. This vegetation 
cannot be regarded as belonging to the lowlands, and so 
need not to be further detailed. 

KommrNSI{Y also gives a short escription of Lhe river 
sidel> with their thickets of Phragmiles and poplars, (.'spee,ej,ally 
P. eupbratioa. Theirrigalion of the cultivated land is also 
noled, and the plants cultivated there. His interes ting worl< 
will be referred l again later. 

RADOE'S memoir . "Transkaspien und Nord-Chorassa n" 
(1899) also contains many valuable statements about the 
vegeta tion. 

He describes the hoof-shaped " Barchans" devoid of ve­
getation so that the landscape looks like a stormy but frozeu 
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sea, and the more rounded sand-bills ("H iigeJsand") "like a 
smooth sea with a swell on" . On the crests grow Hulimo­
dendron, Ammodendron, SaxauJ and Tamarisk.s, while the hol­
lows between them 'are covered by Capsella elliptiea. The 
"sand-steppe" he likens to an almost calm sea which in spring 
bears a rich bloom of Capsella 'elliptiea, Rheum caspieum, 
Culligollum, Atraphaxis, Lyciu1l1, Zygophyllum, Nifral'ia, Poa 
bulbosa, Bromus teetorum, Avena slerilis, Hordeum murinam, 
Stipa barbata. - RADDE also describes the sand mounds in 
the north-western parts of the territory; here in the valleys 
and on the slopes of the mounds, Saxaul attains its greatest 
development, while Ammodendron Sievel'sii prefers the loose 
soil of the crests. 

The leafless desert shrubs occur almost exclusively where 
the sand is in motion; 011 old-established sand-hills we find 
for instance Prosopis Stephaniana, Heliotropizul1 dasycal'pum, 
Delphinium eamptoCQl'pum, species of Artemisia and Cousinia. 
- Only plants with tubers or deep ru ning roots keep green 
long, the rest are quickly scorched. 

RADDE'S opinion is that the relatively luxuria,nt "sand­
steppe" is the last stage, aJ)d that the moving sand will, if 
left to itself, gradually become covered with vegetation and 
tben the country will in time become level. 

RADDE'S long account of his travels contains many other 
descriptive notes on vegetation, but it is unnecessary to enter 
into further detail here as the work is easily accessible and 
other references will be mane to it later. 

The description of Asiatic Russia by M. P. DE SEMENOV 
(1900) also gives the more important feal ures of the vegetation 
of Turkestan. He de~;ribes the trees of the sand-deserts, 
Hah:xyloll, Salsola, Calligol1um etc. ("des arbres sans ombre, 
sans fraicheur et sans vie") and records their importallee ill 
binding the sand. There is also an accounl of the vegetation 
of the clay-deserts of Artemisia, Sa/so/aeeae, Zygophyllulll and 
large Umbellif'erae with their short-lived flowering period in 
spring, of the chenopodiaceous vegetation of the "salt-steppe" 
with its seasonal changes of colour and the dense thickets 
of poplars and reeds on the river-banks. The work also 
contains a number of geological, meteorological, and other 
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observations. His cia sificatiOI1 of the sand-deserts will be 
refened to later. 

The Petersburg Forestry Journal (1901) contains an im­
pOltant article by W. PALEZ!O.I on "Sand-binding 011 the Mid­
Asiatic Railroad", and a later contribution has appeared in the 
Russian Forestry Journal (1908 nos. 31 and 32). The author 
has for many years superintended the operations for the 
protection of the Tran caspian railroad against saud-drift, -
and in 1899 I had the pleasure of visiting parts of this un­
dertaking under his able guidance. 

The paper begins with description of the features of the 
different landscapes and tbe dune-formations , the dangers 
arising from sand, and the different ways in which the drift 
may block the railroad. 

The most effecti,'(' means of settling the sand-drift is to 
encourage vegetation; a rtificial means such as the planting of 
green turf and reeds are also resorted to. Trees are planted 
extensively along the railroad in belts 425 to 530 metres wide. 
Later Oll these spread natlll'ally and have in some places 
reached a width of 2- 3 kilometres. 

The natural ~onditions of the sand-deserts are extra­
ordinary, he says. It does not rain from May till November, 
and the precipitation during winter and spring is insignificant. 
Ground-water conta ining bitter-salt, moving sands and the 
broiling h eat of summer arc other impediments to a luxuriant 
vegetation . In combating the saud it is therefore necessary 
to select local plants acclimatised to the cunditions, and 
sufficiently aggressive to establish themselves. Experiments 
with introduced plants are, however, also made. The prin­
cipal species used for planting are: Saxaul ([-[alox ylon Am­
modcl1drol1), Salsola Arbuscula, Ammodcndron Conolly~ Ere­
mosparton aphy/lum, Salsola subaphylla, Smirnowia turkestan a, 
Astragalus paucijugus and A. Ammodcndrol1, Aristida pennata, 
Carex physodes and various species of Calligollum . Short 
nutes on their properties are given which we shall refer to 
lal.er on. 

Nur&eries have been established in which stocks are raised 
for transplanting. As the deserL plants often have very long 
roots which ""ould be damaged by Ll'allspianting, Lit e Ilursery 
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nt F:JTah is lo('ated in a place whet{"- the gro llnd -wa ter is 
onl~' aboul I metre dm\ll , and 0" '11 . during slimmer when 
Ihe w:ller is high in the Amu Da rya. The roots on an ave­
rage do not exceed 0,: metre (1 Arshin) in tbis piflce. The 
condiliollS of prccipihllion and llCal render il ad visable 10 
sow ill HJC 1111 lumn, :md before sowing the "seeds" are placed 
10 01' 15 da ys ill 1Il0~S I sand , th en info the soil loosened to 
a depth o f abo ut 30 centimetres. If CalligollllnJ is to be sown 
in s pring, the fruits IIlll sl be kepi oyer winter in 1Il0; '; ! slmd , 
an d the seed-beds are cove red with s traw as the seedlings 
a re injured by h1le frosts. - Aflcr so wing 1111 Ihll t is neces­
sary is to weed th e heds find to b reak np a ny sail-crusts 
which may appear, or to strew the soi l with clea n sand , which 
prC\'cn ls the form a ti on of S:llt -cru sts. No watering is <tOIl t! 
except during nhn ormaJly dry seaso ns, since watering is gen ­
erall y harmful. The seed lings a re thi nned Qut, and in the 
llu tum n when a yea r old , they have grown to a height 01 
frO Ill O ,:\~ 10 1,1 mctres (lh_2 Arshin) {The autbol' does not 
mcntion which spc~ies} , The seedlings vary considerahly, 
and Ihis P AI.EZKiJ co nsiders 10 h e due to dilTere ll ce~i n the 
salinit y of th e soil which in tcrferes with growt h. Develop­
ment 'is a lso depcnden t on the depth io which tb e soil is 
loosened , and w here thi s depth is grea t the plauts may 
attain a height of 2 metres, T he di stance between the seed ­
lings is a lso important , greater space gidng larger plants, 

The se pa ration of th e seedlings tak es p\ll ce in th e lI U ­

tumn - except Saxaul which is ve ry s ll sceptihle to rrost, -
a nd from J an ua ry to March the tran splanting takes place, 
Thc seedlings arc pl:mted in rows at right lIngles to the pre­
,'a ili ng direction of the wi nd , and it is hi ghly importll nt to 
sclect" th e right species "'-for th e different places. Thus low 
places with grou nd -water nt a depth of 1 -1 ,~, metre!; {Ire 
morl\.. su itable for Tamari sks, a nd where the subsoil is clayey 
Sahola Arbllscufu th ri ves wcll. A subso il consisting of limc 
and clay is speci ally favourable to Saxaul, w hilc 011 pu .'c 
shifting sand AmmodendrOIl and Arislida and to some extent 
Ca l/igolllllll grow refldil y, The success o f th e' planting is de­
pendent a mong other things upon the winter precipitatiun, 
During Ihe lirst year, the plants are protected, and if the 
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salld has been carried away, the roots are covered in wiLh 
sand over which a layer of clay is spread. On an average 
about half the plants are successful, bu t the gaps are filled 
up by a second planting. 

It is of the greates t importance for th e natural seeding 
of trees flnd bushes that ma ll ,)' herbaceo us plants s hould 
grow on the saud ; if 1 bese are absent , then many seeds of 
Aristida pennala a nd AlIwgi CamelOl'um a rc SOVI'n. The herb­
aceous plan ts retain th e fruits of the trees and protect the 
seedlings during their growth. 

We have here only rererred to those parLs of PALEzlm's 
work which deal with the vegelation . 

G .. 1. TANFIL.JE\\' in th e second Hussiall edi tion of WAH­
~UNG'S "PlantesaOlfulHl" (Oecology of Plants) (translated by 
GENI{EL, St. PeterslJl1l'g 1 ~I0 3) gives a su r\'ey of Lh e vegelation 
of Russia. The chapt >r dealing with dese rLs is of special 
interest to us. Desert a nd Steppe are r losely related in Ih e 
following respects: both a re at the pl'C'sen I li lIle devoid of 
trees, th ey are not leaeheo by ' runnin g waLel' an d Lhe soi l is 
rich in dissolved salts, especia lly ea rbon aies hut also sul­
phates and chlol'jde~. 

In the steppe, howe\'er, carbo na Le of lime i::; dominanl , 
and the 1110re soluble sa lts do not a ttain lh e same conCen­
tration as in th ~ deserL The steppe-vege ta lion is therefore 
richer, forming a more or iel>s thick carpet all lh e yea r roulld , 
and the decomposing vegetable malleI' gives a dark colour 
to the upper layers of th e soi l (fo r insta nce in th e Tj ernose ll1 ), 
In the deserts the carpet of vegetation is either absent alto­
gether or is present only in ea rly spring; during sli mmer an d 
autumn the earth is bare or on\.y sparsely ('overed with 
woody stems or dead shoots . No green-sward is prese,. t and 
no dark humus is form ed, but dissolved salts are abundant 
and often crystallize ont on the surface. 

The Semi-Denerl (Loess, desert) is related to bolh steppe 
and desert. It resembles the desert in that it lacks the dark 
surface-layer of humns and the perennial sward of plants, 
while it bas the high sa linity of the loess. ' On the other 
hand, the luxuriant spring-vegetation is like the steppe, the 
loess of which is iden tical with that of the semi-des.erL 



42 -

TAS I'IU EW ~i\'cs a shorl description of the difiere n l p:1rts 
ur till' Hu ssia n descl' t-territory ',.-hil'll nhnosl com pletel), ell ' 

circles the Caspia n Sen . 
I . The C:l lrnu t k Steppe hehn.·cn the rive]'s Mllnilsh a nd 

Volga and th e .I ergell t Mountains. The soil is here lJl :li u ly 
clayey, lwd ,\ p:lrscly ('oyered wilh s pedcs of' Artemisia, Achiflea , 
Alyssum minimllm , Lepiflilllll pcr(ofia/fIIll , 1'rili('lllll, POQ bul­
bosa. Ccrolul"Hrpus. Aslra!JoIIIs. A/hagi, Z !ly ophy/lll/ll , A /l(/f,o.~is 

t' le, III slim!," tract s Ih <.- philli s indudc EI!1m/l.~ wlm losus, 
L'II/o II/flymsl;s 1:1JiWjos, J';1l1)horilio (;I'f(Jrfiianu , Agriopllylllltll 
and (;a/li!jo/lIIm Pal/lis;;; in s:1 l1 -sw:unps arc Tallwrb.; and 
Sohv/aceue. 

2. The Kirghiz Steppe (lllller Hord e) between the Volga 
and the Ural. The soi l is saline ria). wi lh here IIOU th ere 
JIlo"in~-s:lnd s , The norlh ern paris nre the mas I ferlile ,1n<l 

incl ude del ll'cssioll s witl l Tjc rnoscm a lJ d !rut' steppe-p lan ts; 
he re for instance arc seen 5/11)(1 c,apil/a{1I and /,I'ssinyifl/w, 

/(ol'frri(l ('ris/o/a , Silen(' II;S('()S(I and Ofiles, Phfolllis /lIheros(I and 
pllll flelu, cle" while !he ordinary l'henopod illteou s vegelation 
ma y he found a ll ti lt' neighhouri ng sa linc clay soil. 'P F:lrthcl' 
so uth lhe vegetation is poor(' 1' :Hld in th e sa nd y areas Pulsa­
til/a, "J'rilmIlIs, Cy/isIIs /Ji/1orJlS, Astru!Jall/s, .4lJ1yg(/(lllls n(lIlU, 

Thyll/ll s o(/oru/ iss iwIIS, ell' .. are I'('pla ced by Elymus sa /' "/usIIS, 

Slipl/, !Jim /JUlbos(l , (;ure.l' slcJllJphylfa lind IJh!l,~ ()(les, Some of 
th e laller lire a lso found Oil th e 11I0rc nortll('I'n sn nd areas, 
but :lrc reported to he less prominent there, 011 th e cI:1,\' 

area s spccies of Arlmlisi(l are dOlllill:lnL I.o\\' hills of gy psum 
ha ve a ciwracteristk vegetation ( Mallh;o{a /(llur;('II , Erem o,~/(I ­

Ch!/s (II/u:rosa, Fr;{iffarill yi/J/Jos(I, etc.). 
ii, East of Ihe Un!J. , river, T "",' FII.JE\\' gives as the :11" 

I'l'oxiwHte lIorllll' 1' 1J limit of the d esert, n lim' from l ' rals\.: 
t1u'ough Ulu Uil . the su uthern end of the io.-Iugodsha r moun­
ta ins, th e town of Irgis (Fi. Ural sk) to the southern spurs of 
the Ulutau mountains, North of thi s li ne lies the Slipa­
:ste l_pe, which in TANI'U.J£w's ph ytogeogra phicnl map of the 
HlIssi:m empire is also included in the desert. Soulh of the 
Slip;1 steppes there is a salt cla,,'·d esel'l whit-h oc('up ies Ihe 

PC";"'''1<1 of M"" g;sh l<,k , Ihe Usl" ,·1 p"'Ie,," """ Ihc · " ,·c" 
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hcl wcC Ii Ih !.: lower COll rsl' of Syr Dllry:!. till' ri ver T s hLl . Ihe 
norlhC/"J1 s ho rc of Lak (' Balchas h tlIul th e uppc" Irtis h . 

Th e S tip:l-s tcppe and the (]ay-dt'sert 1I :I\'c alrc:uly beel! 
re fcrred to in Ollr Sll muHu'Y of BOflSZU:OW 's memoir whic h is 
nl so fo llowed by T "!\ I' II .J E\\·. 

4. Th c Sa nd- Oescrt s ill Tr:Hl sl'aspia an' dcsnihed as h)" 
BOII~zczo\\" an d J{OI \Sltl ;\"SI\ Y. 

In TA :>: F I I _I E\\'S tren ti se: Hl)ic s iidrll ss isl"iwn Ste )lpc n" 
(l\JOli), lht, ditlc renl'e lJt' tw("'l1 IJt-se l"t and .~ tt'ppe is :Igain elll­
phasized. 

The Hussiall 1IH'l11oil" by A. HODSh\\·JTCIt . " Thl' T I"(~I'-Vc­

gc til lioll of Transeaspia " (189£1). j..; known to lIle only throu gh 
a SUlIlm a ry by Lu'sl\l' ill "Contrilmt iom, fl"f) m Ihl' Bota nical 
Gllr<i e lJ in Till t!>" . 1902 . 

Of nlJoli l fl(W s pee ies fo unt! in Tni llsc:t), p ill. llt'1I1 'ly ha lf 
he long 10 th e d escrt - f1 o ra ; or III CSt' I i Iwr 1"1. :Ire trees ami 

&7 PCI" c t. pc rt" nnial)'. Th e charllctc ri :-.lirs uf Ihe t!t 'sel'l-pl :lnls 
: II'C : a s l "o!l~l y d cn:lopeil rool -sys \('Tn, sdc rl'lH' h ~' nJa in lhe 
Siem s, Ih e radienl ImHU"Ill"s ' cl1{'a sed i n :1 s ilit"coliS t'Oill , and 
Ihe !e,:\'cs poorly dt·n·ltlJll'd. Th (' mosl imporl'lll t sltlHI-planls 
arc : Hoio.l:ylull AmI1lOflnu/rull , Tom(lrix .II(1l/;("o ("I), ..IIIwfJi 0 / ­

me/urI/III , A /'/"rop"s rt·/J/'/l.~. SII/.H)/O w/J(/I,hyl/(l. J'O/ III /IIS dilwr.~i­

folia (t'lIphraJim), H/lht'flra. /~'rt:l/los/llIrJolI 0/11111"1111>. Ari.~Jirl(/ 

/J11l1fjl'/IS 0(/ r. Il('IIIIO/a. .! IIII/1Of/('I1(/ rOil /{ {/ rrli II i. Col/ifill/III III It II d 
S(l isulu Arfm,w·fI/(, . 

So far as r know th lSt· are al t 111(' a \"ail:thl e mem oirs 
which cl t'a l with ti ll' \·t·gt' tHI;OIl of Ih e T n l1l sc:l spinn lowland s. 
If all han! not ill'en indmkd, I hope Ii 1;1 \ no\lll ng t.t g rea t 
iIl1P01·t:UH"C bien 0111. Dest"ription s in ge ner; d wOI'ks un 
pla n t-gcognlphy hn vc hccn o l1l~cd si ncc tllI'y mu st ne · 
cessa rily be com pi lcd from Ihe uriginlll wo rk s. • 

CHAPTEn 5. 

Classification of Formations. 

On II lovcly s un ny day in April JH!J8 Ihc ex ped it io n saw 
th e brown llI ou nta ins of As ia ri sing ahove till' Ca)'pian SCII . 
The 11Io ul,lai ns ne:u' J-i:r;J snu\\od s k on th e easkm ~horc of 
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the Caspian are not beautiful, but low. round and arid­
looking, they appear, as if sc.or~hed by the intense sunshine. 
No green was Lo be seen anywhere. H was delightful to get 
ashore and to glean our first. impressions of nature in Asia . 
Plants \vere there on the mountains, although rather scat­
tered j Gagea, Tetradio/is, Arnebia are here with ma~y others, 
these are representative of three important forms of desert 
life: Geophytes, Halophytes and Annual Spring-Plants. There 
is scarcely time to observe more as the train soon starts 
eastwards and we bid the sea farewell for a long time to 
come. We pass through and across brown stony hills and 
Ilals with scattered bluish grey or green tufts of plants, fool­
high Umbellifers and low leafless bushes. Then the sun sets. 
Next morning brings the finest sight we ever saw, the earth 
is covered with 1l0wers, glowing poppies and tulips, green 
grass alld Irises and many other flowers. Great noel,s of hirds 
soar in the air, and camels ' graze among the cupola-like 
"kihitkas" of the Turkomans. Towards the north the view 
is open, but to the soutb the low slaty hcights of the Kopet 
lJagb on the Persian bonIer, obstruct the view. 

We enjoyerl this beautiful scene all day. Next day all 
was changed, for now the train speeds through the awe­
inspiring waste of the sand·desert. It is as RADDE has said, 
a stol'my sea frozen into stilllJess; enonllOUS ocean-waves 

/' 
without motion, only the ('oam on the ' Cl·ests is active, it is 
the sand rising in c!ouds like smoke. As far as the eye can 
reach all is greyish -brown sand. Not a plant! Yes there is 
one, a grass on the top of a dune, its coarse leaves lashed 
by the wind . More come into view and then we look 
curiously al the Switch-pl;nts. They s~alld in tbe loose sand 
which ~is whirled round them and Itheil' slender leafless; 
branches are driven before. the wind. In realily thp.re are 
everal species but tbey are all alike switches OJ' rather 

sma ll leafless birch brooms, and they are leafless, or look so 
at first sight. 

Then the train passes the Oxus or Amu Darya whose 
brown water coming from the Pamirs flows below us whi le we 
slowly cross the long bridge~ which extends to 3 kilometres. 
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Tbe river banks arc occupied by poplars and immense tufts 
of grass (Eriant/ws). 

East of tbe Amu Darya we are on the desert of shifting 
sand again, and then the large oasis of Bucharn is rearhed . 

·The sun is shining on green fields, tall poplars and brown 
clay houses. This is our I'irst campillg place. 

During LilesI' past days we have while travel"sing them 
acquired a preliminary knowledge of threc of th e greaLer 
plant formations of Tran 'caspia, namely the Clay-desert, the 
Sand-desert and the Hiverside Thickets . The lirst we have seen 
in its luxuriant spring aspect characterized mainly by shorL­
lived annuals; Lhe second, seen at its worst , is distillguished 
hy the e>-.ceplionally severe condition ' under which only n 
fc\\', specially equipped plants are able to live; the third is ::t 

fringing or gallery-loresl (" Gnlleriewald ") rigid Iy limited to 
th e banks of the river. 

Jt is the object of this eontribulion lo describe these alld 
other formations more closely. First, however, it will he 
necessary to consider th e pla-nt-formations or Transeaspia re­
cognised by earlier writers and to explain our choke of 
names used to designate the formations in thl' following 
pages: 

In the Caspian Depression- territory - ex tending from 
the southern limit of the foresL in European Russia Lo the 
Caucasus and the border-mountains of Persia - , GHISEBACII 
recognises three formations, namely Gn'ss-steppe, Sand-steppe 
and Sail-steppe (I p. 455). The flrst of th ese hn<; a soil with 
humus and is lhe south Russian steppe which does nut ('.omc 
wilhin the scope of this work. Under Salt-steppe he records 
a s ries of other "formations " (p. 61) beLween which, how­
ever, h e does not distinguish sharply. The following three 
are noteworthy: 1) Dry Clay-steppe with a few Saxauls, an­
nual Chellopodiaceae or Artemisia (ragrans or Anabasis aphylla, 
2) More moist <;teppe wilh bushes of social Salsolaceae and 
Tamarisks, 3) Sall-swamps. 

BOHSZCZOW distinguishes 3 "al'eas" (see p. 24), namely 
SalL-d sert, Clay-desert and Moving- 'and -desert besides two, 
which li e outside our area. Finally ANTONOW has in ad­
dilion to ,. Mountain-Flora", live formations namely Loes '-
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dC!<it'l'l. Loess-ste ppe, Promontory 0 1' S I(}fl/"S!CP/II', 
and th e rivers id e Ihi('Kcls. 

• 

S,lnd -Ilcsi'rt 

Of the authors named , BOl\su:zo", as a lreml.\· slaler!, docs 
n ol usc Ihe \\'o rd fOl'l nali on. alld A,,"l'(':\'o\\', who uses It, defi nes 
it flS n " nalu ral pl:m l.gl'oup " . GJl ISEUAr:II 'S dclinition of for­
Illation is well known (l8~8J: A gmup of plan ts IUlI' j ug a 

de li ni le ph ysiogno111 ie charadeI', and t" ha radcri sed by a si ngle 
sO('jill species 01' by sC\'c ral spc(·jes wh ich a ll hough diffe renlly 
org:mist·d . ,yet ha ve some featu re i ll ('O ll1l11 on . 

Though th ere is d isagreement hC\\\'('('11 the CO tH.t'pi of 
fOl"ln:lIion held hy th ese auth ors and th e ('Ollt'Cpl ma inta ined 
in the fo llowing pages, il j ... in Ihi s case of no vilal im ­
portance, In Tl':m s(,:l spia th e natural ton d itions arc s') uni· 
fo r lll , and the ho undaries so dis tinct :It all Y rate IlI'lween 
IiiI.' m o re [lIIl'o l' la nl fo r mal io ns (t hose OhSl'I'\'cd a ll our li l's t 

r .. il road jo ur ney). th at there is vCI'Y l ittl e probn hilily of filly 

mi suncicrstnndi ng. 

T he for m:II io m. 10 be d cscrihl'll by us arc rCJ.:a rd ed :"Is 
pl :lJI t ·comrnunit ies. 1J('lolI~ i ng 10 cerlain grow th -forUls -
always Ihe' sa lli e wit h in Ih e same fornw ti on - and. Ihese 
al'l' determ ineci by :mel adapled to common condi ti ons. Thi s 
is the sa me c,onccptioll as \VA-II MI NG ha s (HlmJ p. 140). 011 
pradit'al groLlnd s til(> condi tion s of soil will be employed in 
tilt' followi ng d eslTiplions a s tlH' JlI' incipal basis of dllsl>ifi ­

cl1 tion. 
The Trnnscas p i31l forll1aliol1.'; Or ";H'ells". d escribed by 

diffe ren l auth ors are gh'e n in th e followiug table :uJ':lI1gc(1 

in orde r to show the ir re la tionship, I n the column tu III{' 
ri gh t will be found those for mat ions which I rega rd as ne-
CCssIUY for distinction . 

• 
GIIISEIIACti B O HSZCZOW 

.' Territorics " 

f Snll.rle~eI't 
S;llt-stt,p,le

l Clay-desert 

A ",TONOW 

Loe~s·descli 

I 
I L()ess-~t<'P lle 

Stonc-s tel'll" 

P AULSEN 

} S:d\·rles('rt 

1 Chly·d('lJCrt 

Stoue·desert 
Sand_Steppe MOl'ing-~~ nd ·descrt S:oud-desl'1'1 SlI nd·dcserl 

lIil'ersidc Thickl'ts Ri verside Thickets 
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II will he lIllderi'lood Ihal Ihe Sall -d ('s('r t is regarded hy 
BOI\SlCZOW Hnd P AU l S E N HS H part of A " TONOW 'S Loess-desert 
of wl1 kh anot her part loget her wilhe Loci's-s tePlw is .. efe .... ed 
to C1:,y-deserL The sa il-desert o f BOlIszcww is not however 
the same as Ihal of P,\( 'I.SEN. 

The vegetation or the low land s of Tnulseaspiil is in m~' 

opinion, to h(' ci:1ss ilic([ under th t' fo ll owill~ natural forma ­
liow; : 

I . S alt - d c~er t co n e .. po nd illl-( to p;u·ts of ANTO:-'-OW S 

Loc ... s- des('rt. 
2. Clay -deser t con es pondi llg 10 A .\""I"o,\ 'OW 'S Loess-i'kppe 

a nd [IllI'ts of hi s I.oess-desert. 
:1. Sto n e- d ese r l. UncleI' tllis head ing ~I ' '(' phH'('d no t 

onl y desert s w ith stony "oil. hu t al. .. o tilt' s111all, 
s('1IlIc,'eil gl'Ou p~ of mountains. 

4, Santi -desert. 
5, Th e Hi ve l' s iil E Th iekels, 

T he oul sla nding fca lutes of Ihe forhmt ions :In' su n il-if'n ll." 
indi ca ted hy Ih e abOve titles. 

The pl'indpal fa cia l' whirh tlderm inci' Ihe forma tion s is 
the a mounl of w:der. The rh 'el's ities :I nd 111(> s: I JI - d('~c l'l s 

have th e moistc r so il. til e cla~'-descrt ha s lile drics t, in ti lt' 
ph ys iological sense nt Icast. The ph ysi ca l eons lil ulioll of Ih(' 
so il also plays a g!'l'at part especial ly a ll thai is invo lvcd in 
the clinl!rc n(~e between sand and day , Beyond these the I1fl'­
conditi ons o f th e pl:u; \s ill Ihe di/fercnl fOI'II1: lIiol1s arc sli ll 
very o bscu re. 

To th e na luml fOl"llwtions o nc should iI. tli th e tilled soil , 
the fo rm nlion of cull iWl ti on, whh- h _in th is wo rk l!'o left ou t of 
considera tion. II on ly anlOlinb. 10 2 'per (~ l. of tbe lotal , arc:! 
(SCUWAIITZ p.576). 

In selecting n llmes for the rOl"lnatioll s I have a\'oided the 
word Steppe. Like SCu!~ I PEH , Kn,\ss,wW (1899) and TAN"ILJEW 
(1903, lW)5). I prefer to recognise gnlss-steppc a lone li S 

Steppe (see p. 41 ). Carbona te of lime is hcre th e dom in:mt 
sail, Ihe \'egelali tm is on the whole unifo rm a ll the year 
round ~lnd has produced a sUI'face laye l' o f dark so il. The 
dese rt , 011 the cont rary, is an open fornlfll io n on so il wh ic h 
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fi llS not been grently transformed by the vegetation, ann 
whidl is rich in sulphates and l~hlorit1es. . 

The vegetation provicl es a further dill'erence between the 
s teppes of south ern llussill :lIld the Tra nseaspian descrl!'i. 
Without enteri ng into delails on the vegetation of tht! s teppes, 
we ilia), la ke for in sta nec Gl\u1>:l::n's dcsniplion (p , lOG) whidl 
s \a les th at during: sum mer and f1 UIUllln a large proportion of 
Ilo n-xero philous or o nly slightly xero philous plant s appE'HI" 

(Melilullls. Mur/'ubifllll, I f: llcritlll/, Chmopo(/ill lJl . &c.). In Tra ll s­
(~ asJlia the S Ullllllcr an d au tulIl ll types of vegel ation ure quill' 
distinct , as will appeal" fWIll tht, following: chapters. 

The S:UH(\ Iws " ceIL pointed {J ul by KIl ,\ ss.\'OW (J81l!;), 
n:lInely that th e plants of the desert h3 \,(' a spC'l'iai orgRnis­
at io n whieb t~n a bi es them to endure th e se"cre drought. (Hl' 
S:I)'S thi s wit hout allY rcsern. lioJl all bough the ephemeral 
planl s mi ght well he taken as t'X(~C'pti on s.) Steppes on the 
conlmry .arc covered hy a grassy vCActatioll 1I0t specinll y 
adl'lpted \0 dronghts, and tb erefore liable to he scorched. As 
fI furth e.'" di spa rity hel\':ecll des('rl a nd ste\llw, KII ASSi'lOW points 
out thai the fonlH~ r cannot jll"lldu("{'. nops exce pt \," iLh Ihe a id 
of irl'igfl tioll w hereas the steppe call . Bolh ;l rc devoid of 
rol"t~ sls. 

II seems moreover to be of ill1por l ~ln('e that trees are 
a hsent frolU IIw Sleppl!S (till' gr:1ss-steppes), while the desert­
\'escta lio n in a l"Cln siderahle degree is charal"i t'l" ised hy tl"e('s 
Hud hushes. Thi s was a lso poi uled oul hy GHlSEllACH (1872, 
I, p. 400), His ,'iew W8 S, Illat desert is not a scientifi c ddi­
nitiOIl hut means "uninhl.lbilab lc places" , anu, as already 
slaled (p. 45), he incl ud ed nil formati ons under "s leppe", His 
opinion is Iha l the diilc l"cllt forms of steppe are 1I0t caused 
hy dLmatic t'.O ndili ons hlft. origi nate in the soi\. Where there 
is day Ilcal" the surface the water from Ilrecipilnlion cloes 
not pl' lwtrute deeply so thaI gra sses untl herbaceous peren­
nials can Ii\,(\ nnd we find a grass-steppe, But where santi 
s tones and rocks atlrnct the wa ter to grea ter depths, we 
have a desert, which is rich er in ligneous plants than the 
gmss-steppc, beeause th eir 1"00is go down deeper, In fhe 
.~cs('rl the surf:wc l'ollsisls of p(~rllleahle st ra ta. 

Apart from the fact that the deserL is certainly d cpen-
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dent upon the climate llnd not upon the soil, a nd that its 
surface ill many places consists of imper'lIl ca!Jle ('by, the 
reasoning of GBISEBACII has a great amount of truth. Kos· 
TYTSCn~FP, I S~IAII.SKY and KI\ASSNOW indep ende ntly point out 
the same circumstance in the Hussiall s leppes, tiwl th e ab­
sence of tree-growth (among olher things) is caused hy tbe 
su rfat'c layer of the soil not permitlins the waleI' to pelletrate 
inlo the depths. With reference 10 Trllllst'llspia, HO.\lANO\\'SI\ ' 
stales (p. ;l6) tha t in layers of gravel under lhe loess, waleI' 
is found and is widely dilfused un de r the soil. This IlIlly ht, 
rain or snow a hsorhed through sa nd I), or it lIlay o rigilwle 
fmm rivers w hich have sun k into the sa nd . " Co ll seq uently 
lhe sand-sh~ppes of Till'fm {'an nol be said to be <lbsoilltdy 
wate rless. " 

H(!re then we have p rohably thc reason - 01' one of the 
reasons - why Illl' desert has tl'Ct~S, th e s leppe Hone. The 
presence or ahsell('e of trees take ll nlo ng w ith the relati on o f 
the wuter tn the soil , seem to IIW so importa nt, that il wy, 
togelher wilh the climatic {'ond itions and Ihe (~oJl(lition s of 
tile soits, must he rcg<mled :lS d istingu ishing charaders h('­
tween s teppe Hnd desert. 

For Ill )' ow n pari I 1'Cf.(anl til(' steppe (gl':lss-s leppc) as 
mainly a dosed plant-form ation (01' grou p of fIJ l'lnal io ns) Ot'.­

('u ning on ~oil rid ) ill hUlIlu s witho ut c xecss or su lph atcs 
Rud ch lorides, nlld with a (:ollljlflraliveJ y tIloisl su rfaec-soi l ; 
the vegetation consists of h c]'bac~ou s perenuiuis, ulHlcrshl'uhs 
a nd alllluliis while trees iJnd hllshe:r. arc wH nting. 

The soil of the d esai, 011 the t:onlrary, is de\'oid of 
humus or vcry poor in humus, and (~Onlllill s 1II:ll\y sulph :Iles 
and ch lorities. The suhsoil is (!llw~'s '}) lId lcr sll ppl i/ 'd wil h 
water Ihan th e surfaee. Thc rO\'llHltions an~ very u perf' :1I1t1 
they frequently include trees anti hu shes. 

This allempl to explain the It'nns st eppe and cie.'wrt mar not 
lead to allY sharp distinclion hclween the twu, so 11111('.h th e less 

') In th~s connection it may be poi"ted Ollt Ihat til<' st(' I'I)C~ "r 
souther n Hu~~j ll h::n-e H",ir mHximuIII preci ,Jitation ill s lim mer .'" Ihal Ihe 
water will ""al)Ql'1Ite Iluicker than in Tnlll~l'a .. pia W/II'I'C U1~ximulll occu,,:,, 

between winlel' and spr ing. 0, 1', , 
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caapia. But the distinction hef'~m 
the one band and desert on the othe 
than the one maintained by most authors, for 
W A.RJlINO and V AHL. Phytogeographical literatur& deftn 
many dift"erent kinds of steppe - Meadow-steppe, Grass-s 
Vermuth-steppe, Salt-steppe, Sand-steppe, Bush-steppe 
even such types as Orchard-steppe poor in grass, Tree-8~ppe, 
Steppe-forest &c. (ENGLER 1910) -- that it is Iuu'd t see 
what they have in common except that aU are more 0 leas 
xerophilous formations. 

Wbat ScHIMPER, KRASSNOW and TANFIUEW have termed 
steppe, is not an extreme xerophilous formation. The and­
steppe ("die Sandpuszte", ADAMoVJc p.320, WOENIG) belonS8 
to the steppe type, but differs from the "Sand-steppes" de • 
c bed from Transeaapia which are deserts. Steppes, aceordin~ 
to the definition given here, do nol occur in Transca pia 
al all. 

CHAPTER 6 

Formation of tbe Salt-Desert&. 



o SO thai in the strong sunlight it i dazzling to the 
Very often this is all that is to be seen, one can walk b.ulbl1O~· 

TedJ of paces without finding a plant. In some places 
-crackles UDder the feet, in other places the soil is soft 

,the tread because under the salls, it is moist or et. Olle 
aIips frequently on the greasy greenish-brown clay. In such 
a place the water-table may be barely 1 metre below the 
urface. 

PJa. 2. "SlOr" (Salt-duert) near Bucbara. Tbe ground la bite with aalt 
~d occupied by acattered Atlaropua littoraUa and Balollachlla cGlpiOtl (the 

bub .. ). Month of May. 

In small depressions the soil' brown, because here it 
10 et that the salts are kept permanently in solbtioD. 

mall elevation the oil may be brown and Goly 
thin, jl811uJar, hard incrustation. Toward. 

alt· lOme places become dry and dusty. 
_iatV lIu1pbates espeeially of sodiUDl Dd 

and co t) 
~. ~: *~Dl •• JIII.ettiJDe!.$··~'''' i t 
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The vegchllion is exceedingly sC~1Il1y. At long inler\':lls 
sma ll stuJlted bushes of Haloslachys cilspico may bt' seen. fI 

lea fl ess dworf-bush with 3ss imilaling shOals like IhoM! of 50-
licornra , 

HatocnelJlllm strobifaceu m , a small ' bush, dis tingui shed by 
it s glohu lflr d wa rf-shoots, has a similar 3p[le~lI'allce. Also 
Lycrl/Ilt rllthellicuII! is a bush wjth fl eshy cylind rica l leaves; 
like Ih e otllel' two il scan:ely allain s the height o f one fool 
on this wet S3 linc soil, hut tinder f:n'our:Jble cil"cumsl :Jnces 
it mlly hecome many tim es Im·ger. (See for in stance the 
cha pter on the rh ·crside thickets). 

A numher of annual spel'ies nrc al so chamcle rislj(' for 
the sail -desert, or may he found th ere. Tlil' more illlJlort:ml 
of these ar'e : Salic(>rnia lI erbacea, J/alopeplis PlU}/fwea (I h is 
has exceedingly sllccu len t, thick a nd alm os t globular lea ves). 
SrlCl'ria sl'ligera, arclia/fI , cOr/licu/a/a etc" Hil'lll'r/ia cyc/op/ern, 
Ualoyeilm glomera/tis, .'i/alice fep/os/{(ChrIO and Sllic(l/a_ sp('("ics 
of Sa/so/r! , (S. cras.~(/ , o/JIusi{v/ia etc.) fln d 1i {/limo(;/lf'/lJi.~ whi("h, 
h O\\'~ ,: el" , usually OI:Cl1rs m ore frc{llIel1l1:y on sOInewh .. t dri er 
soi l. The sa lli e hold s good fo r Frallkl'l l ia /JII/Ui'm /ell/o and 
th e prostrate lIndershrllb FrOllkcllia hirsll/cl, also for :lII(I/){Jsis, 
some species o f wh ich arc herba('euu s peren nial s, some under­
shruhs. and all with lea fl ess assimilati ng shools. Other her­
baceous perennia ls nre Sin/ice ofo/rpis wjlh broad lefl vcs 
arranged in rosettes, and Ae/uropus fifforalis, a prostrate bl ui sh­
grey gra ss. 

My experi ellce is {hat Aell/roplls, J-1a/os/achys, Haloel/clllum 
and Sa/icortJin a l'e the species most frequently mel wi th 011 
"5sol"". On o ne occasio n near' Chodsheli (ill .Jul y) I found 
Phmgm i/es cO/llmlllli.~ in A'a locality of thi s kind. The soi l 
was [l1oiSI and brown a l Ihe deplh of a fe w centim et res, I,ut 
the surfncc WflS dl'Y, white and dusty with sall s. The Phrag­
mire,; I)\unls wcre small , nnd with surface- rullners nos when 
tbe .:;ped es grows on wet sa nd in the nortb of Emopc, hut 
these runners did not exceed 30 CIll. in length . Talllorix 

bushes, half a metre high, were growi ng scattered along with 
Phragmifes. .. 

The species mentioned above nrc nil Halophyles. Mosl 
of them arc Chcnopodiaceae and belong to the succu lent, 
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Icaness or Icaf-beari ng type, with thc excep tion o f AcI(lr(l[l fl s, 
Sia/ice, Phragmiles all~ the sn ll -cxcl'e tiu g Frnllkenins tlnd Ta ­
mari sks, Their int crna l strud ul'e is deaH with in chapt er 13, 

Mosl of the spcci es are a nnua ls and all :U'C s lImmer­
pl :lIIt s, none JJeillg cphcllleml sprin g-plants, Th e (1IlIIlHII SI:1-

lices (S, ICI )fos/lI chY(I and sf/imla) lire probabl), not very lo ng­
li vcd , but on Ihi s point I h:n 'e no delinite obsl'rvations. 

As rega rds the natuml devclopmcnt of "Ssor", I ca n 
only say Ihal on o ne occasion I ohsel'n-d llint sand frolll 
th e neighhourin g sand ·d esert had driftt'cI ;leross Ihe salt-n:lls, 
nn d shcll crin g behind phi ll is of Sa Jico l'n ia had forlll ed mi ­
niature sand -dull es, If this sand remains long enough il 
will becolIH' pCI'mea led hy th e mois ture eomin g from below, 

and the salt in('f'usl:ltio n IIlIlS \ 1'01'111 o\'er il. III Ihi s wa,\' 
the surf:wc may be> ra ised a lill ll' , Th is pl'Oeess docs nol 
seem , howcve l', 10 1'1:1 ." any grea t part, hN'a usc I have a lways 
found cla y u nde r the salt illCl'Il sla lioll , bul furth er eX:llui lla­
lion rn i ~h( perhaps revea l Ihe prc:-:e fl (,c of sa nd . 

Thai Ihe h;lrrcnn ess of iI !c sa ll -d('se rl is due to Ihe wlIn t 
or fl'c :.; h wa ter alone , was illus trated by :I st riking examp le 
seen nea l' Buchara , Here in May 11-\1)8, two p:lm tlel ditch es 

wel'e du g through a snow-while sa lt -dese rt, :Ind the excawtled 
1I1:lle l' itll was IIlnde inlo n mound between Ihem, so th ai the 
m o und and th e double dilt-h s urround ed a S{IIHln' piel'e o f 
of ground. The inner dit l']l was \'onlleclell hy a long s trai f.( ht 

dit ch wilh th e inigatio n syste lll of so me (illed fi el ds ill the 
neighbou rh ood . The pi ece of ground enclosed hy Ihe mOllnd 
:lIld th e di tches wa s pel'fecl!y green, AI'./I/rojlfls lif/orrlli~ ha vi ng 
s prc:1t1 so luxuriantly Ihal it alm ost formed a carpet of 
vegetation and so dense tha t it alm ost su ppressed all Ihe 
ot her halophytes, o nl), n , 'cry few'l-/a/os /achys being left. 

Ou ls id e the o ut er ditch th e grou nd wns white w it h snit 
a nd co\'er"d wit h scattered t-I (llo,~/{Jc/lys c{Jspim and Aeili roplis 

(I;g. 3). 
T he peasan ts told me lhat the enclosed piece of ground 

wus mtld e into n Hcld thi s yea.-, thnl it had on ly once been 
irr igated (through the lo ng stmigbt ditch) and that in lhe 
autumn they intcnded to sow it with w hea l. MlIlDENDOIII' F', 
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however, maintains (1. c. p. 123) that saline soil must be washed 
for two winters before it is fit to be tilled. 

Batpak or Batkak, according to CHOROSHKIN (cited by 
Ml'SKETOW p. 655), must be closel~' related to Ssor. These 
are swampy depressions with efflorescent salts, and they are 
nearly always found by salt-lakes and may he partly covered 
by water. It must be areas of this kind which BOHSZCZOW 

Fig. iI. To the left SaIt-dese,.t with scatte,.ed Haloslach!ls caspica. The 
soil to the right of the mOllnd has heen irrigated ollce and is covered with 

a thick growth of Ae/uropus lil/ora/is. Near Buchara ill May. 

has described as "Salt-deserts" and whose brilliancy of co­
lour he admires so much. ANTONOW'S "Swamp-lakes" must 
also ~e of this same typ{ 

If the above assumptions are correct, Batpak must be 
more swampy than Ssor. Only near Chiwa have I seen 
salt-swamps which can be classed in this category. These 
are small, shallow, stinking sa It-lakes, surrounded by a snowy­
white salt-steppe which is flat or slightly undulating. The 
salt-plain is similar to the Ssor described above, and has 
large tracts without any plants, but in most of the depi'es­
sions are found fresh green groups of Salicomia or Halimocnemis. 


