
- ;'}5 -

SO lli e cf th e d epress ions have been IiUed with watcr , b ut 
arc now quite d ried up and o nly co ntain thick incru stations 
o r sod ium :lnd magnesi um sulph:ltcs or co mmon sa lt (see 
above p, II ). 011 til e b<lllks of th e small lakes Salicomia is 
dominant both in and :lbo\'e the water , Most of til e spe
cim(:ll s o n sho re were red, those in th e W:llcl' WCI'(, gem'rally 
grcen , Bound th e fool of c:1ch plant , inrluding OJ{' rlc:1d 
olles, t here was a gran ula r ma ss or sail, wh ich n'aclwd a 
couple or centimetres up tIlt: .. t:lll" Thi s n1t,,~ 1 h1l\'c bN'1! 
rormed when the wale I' was higher Ih :H) now (:lllnlysis no, 4 
p. II ), The rollowing plant -species were found 011 the bank 
o r the lak e. A.eJllropus liflorali,~ , low :1nd will}(,l'cd Phrofll/liJe,~ 

(this was ill thc mi ddle or .Iu l,\'), 3cirpus aflinis. and ill the 
water Ullppia maritima, In a few places, a litUe w:ly frOIll 
Ih e hanks, low Tam nrisk bush es, Aly/wfli CamelOfllm nIH] J/uJj-
1lI0Cllcmis IJilfosa were mixed wi th th l' Salil'orni:ls , 

These few ohser\':1lions will indica te Ihal Ih(' \'('gcl:ltiOIl 
is mainly Ih e sa lll e as on "Ssor", :l nll that the t1i1rel'C ll c(' 

bel wee n " Batpa k" an d the r~>I'm er is 1I )('I'{'rort, scal'('d~' of 
any OC(:o]ogica ] or phy logcographicnl illlPOI'I:llJl'C. :11 a llY mlc 
if the wa ler-pla n ts o f tlw la k('s a rc len. 0111 of COnsi del':1l iOIl , 

" Ta!.; yr" is Ih e namc giv(, ll 10 fl:lt d cpressiOll s, Oft CIl of 
grea t ex tent (sevcl'ld kilometrcs) :1lld wh ich ill a dry ('OlHlitioll 

ha ve a hard , daye)' :md slightl y sa line sllrrace , They are 
onen fonnd in d ('prcs~ioll" 1I 11l 0ll g th e dunes, III spring they 
a rc und er w:tl er and from this h nl' pa rl icles or 111al l' r1:d Ir:1 ns
ported by waleI' 01' w i lId al'c laid d ow n , Thus, hy degrees, 
s tratified wa ter- loess is fot'me, ] and pl'e"enl.~ the ,\[;1('1' from 
s ink ing into th e ground, \VIW11 " T lIky r" nrc dry, the hollom 
is hfLl'd like a Ihres hi llg fl ool' :lIltl th e sul'face cracks and 
peels on' ill Cl'us ts. These Ibts aI'", as a rule, perfectly d e
voi d of ,"egeta lion , becau se , It\l)l>!': suggests, th cy dry Uil late 
in th e )'e;:l l' :1ncl at a lillie whell seeds Cllll llot gCl'lni n:lle on 
accou nt of th to heal of the su n. I h :l\'e neYer seen plant s 
011 " Ta kyr", but i"! ,\I)J)E mentions thai on cert ain low sand 
hills which rise above the walel' during spring, II few Chell
opodiaceae may be found . Along the margin s, th a.t is where 
the water lirs t subsides, a pOOl' " \Vernluth-Jl ora" (Arlemisiae), 
is also sa id to exis t, and the s tilT- leaved grass Crypsis lIeu/eola 
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is said to grow here. These latter species indica te thflt "Ta
kyl''' is also closely related to the Clay-desert. 

Fro m what ha s been said ahou t the Sa lt-dese rt s, we 
call ded uce Ih e follow ing ch:u aclcrislies of the fo rmation : it 
consists of annual or perennial Hlil oph ylcs of whi ch H few 
li re dwarf-bushes, " cry few arc bushes (Ta/l1ari.r ) [wd nOllc 

arc lI'ees. The pl a nt s grow sca ltercd on a vcry s:llinc soil. 
There is no spring !lowering period but all th e plant s vege
tate througho ut the summer 01', al leasl, (:11" in lo it. This 
la st fea ture I rega rd as thc ch ief di stingui shin g charflctcri sli c 
betwee n this fo rlilfl tion a nd th e Clay-desert. 

Th e fonn!l\ioll d ocs nol fall in wit h GIUSEIiACIl 'S Salt
s teppe or BOlIszcz()",'S Sail-desert both of w hich l>ccur to so mc 
exten t in the Clay-d es(~ rl. This is indkated hy th e fact thai 
bo th :lll ihors m cn tion trces lind bushes us constitu cnts of 
the vegetation. 

CHAPT ER 7 

• 
The formation of the Clay-Deserts. 

Cl;t)'-desert s are di sti ngu ished herc as areas w hich ha ve 
a clay su bstrn tum, and which do not contain salts 10 Ih e 
extent th ai the)' 10 a greater amo un t co me to \'iew o n th e 
~urf;we, Th i:-; eoncepl is 10 some ex lent idenlienl w ith "The 
urea of th e Clay-dt'serts" in Bous;a:zo\\', but pnrls of his 
Snlhleserl [liso bclon~ hcre. ANToNOw's formation o f t he 

" Loess·s teppe" helon gs here, likew ise " th e Cla y-desel'I" wi th 
the ('xception of the sa linc places, which arc here dassed 
und er the precedin g fontati on, 

According to Ill any authors, Clay-deserts are ver)' ex
tensive in the lowla nd of Transcaspia (comp, B u IISZC7.()W ahov/: 
p, ~'5, fi nd ANTOl>.:OW p,32), and HICHTltOI'EN rega rds th em as 
" tht' true normal s teppes of Central·Asia", 

The soil of the Clay-desert s differs from Ihnl of the 
Salt -dese rt s by its great er dryness, \Vhe" th ese two forma 
tio ns a re fouud together, the Sn it-desert a lways occupies the 
deeper p3rts. The sa line gro und · water cannot diffu se up 10 
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the surface of th e Cilly-desert, therefore no sa lt , or only a 
lillle, cr)'sla lli ses QuI there. It m us t be kept in mind thn l 
th e ground-waleI' in the dese rt is almos t :dWI1YS saline, and 
that fres h wa le I' is onl y found in the underground streams 
which ha\'c was hed ou t the salt s frolll the watcr-hca d ng 
layen (Bu:1I 1856 p. 47 ). 

The clay formi l1g th e s urface of th e dese rt is lIIostly 
loess in the so uthern pnrts. PUI'C cOlllpact clays ( /\]-:1[0-C:15-

pin n fOl'llla li ons?) a re al so said \0 occu r in the Chl)r-desl·r[ 
(BOIISZO::OW, sec p.2;)), bu l J ha\'c 110\ sec n lin)'. 

The Loess includes a JlI'OJlorlioll of fin e s:lncl. so metimes 
quile liS m uch Slind :I!-. clay or cven morc, and it t rcqucl1n~, 

contai ns n dnl. (OJ\lWTSILEW, d ied by IhullE ISBH p. lH). It 
is moreover unstratifi ed, rid l in lim c, vc ry poroll s and 'Iola lly 
devoid of s tOIlCS, \ Vhl'n watcr is presen t, loess is :1 ,'cry 
fertile soil for vege tation, Below it , al a dept h of 7- 10 
mcll'es, la yers of s;l ntl nrc ge nerally found altern alitll; with 
th in layers of day conlai ning gYPSUIll, 

Because of it s porous slnu:lurc loess ahsorbs Wlll er easily. 
but a~ the surface-soi l is gellentl ly ("oll1pa ("l , Iha l only all
sorbs water to a s light dej..(rec, The 1"esull is t liat the water 
fr01l1 precipit ation easi ly runs oil', or remains 0 11 th e top and 
e\"uporal es, As loess lIa s in :Hldilioll a high wat('r, ("a pacity 
(59,~ pel' ct, 0 1" dr)' weigh t, C,. EME.\""S), til(' upper layers re
tain th e wa ter absorhed, ~;u that it d ocs not penetrate dee pl y 
and is therefore exposed 10 mpid cVllpo rati on I). Acco,'ding 
to W YSOTZKI (cil ed h y HA~IA.\'.\' p. 4(2) th ere i !o' found un der 
th e " Ii \"e" layer, which ("onl:lins th e waleI' of preci, .i! !l lion, 
a " dend " la:yer wi th its water-con ten t un changed, hclow thi s 
follows th e layer con lnin inl:( grou nd-wa ter (if there is a ny), 
Accordin "l\" loess is not fn \"oura bl~ to tree,growth as il pre-D. • 

" enl s wfller from s inking down to where Ihe tree-roots ca n 
ge l il (camp, above p. 48). 

It is [ i ke\d~e o f impol"lu nce thai loess heing a ra ther 
fine-grained soil ret ilins the wall- t', so that the roots of plants 
can on ly absorb a proporlionntely smull pc rcentage. The per
centage availnble 10 th e plnnts CI.E~'EN"'S calls Ch resard , as 

') KOSTn IlC Il IU' .. p. 11 3, IS),,,,II.SKY p. 24, H~~UNN 1905 p, 415. 
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opposed to Echard, th e percentage retained by the soil and 
w hich the I'ools cannot abso rb even if Ihe plant wil ts. Ac· 
cording \0 CLE~IEN'fS (p, 31) loess Colli absorb S9,a pCI' ct. (of 
its dry weight), and of these 49,j per ct. arc Chresard, 10 ,1 
per cL Echflrd . 

In the case of clay CtE~IENTS gives 9,:1 per ct Echard, 
SACHS has g pcr cl. (VorieslIngen, 2. Ann. p. 239). S:lnd can 
absorb much less water, but on the other hand , almost all 
the wa ter is nvailablc for th e plants : the Echard is vcry 
small (Comp. E. GAIN 1895). 

The cap illarity of loess is considerable, so that where 
grou nd-water occu rs it is able to raise Ihis higher than sa nd , 
although Ihe rate of movement is slower. On the o ne hand 
Ihis process brings the deeper-lying water within reach of 
shorler roots, but on the other hand it promotes the evapora
tion of ground-wa le,' in loess as compa red with that in sand. 

Since th e surface of loess is eycn and li ne-grained, more 
wllter will evapora te from it tha n from a stllld -surface (RA 
MAN N p. 262). Anothcr raclor which promotes this is that 
loess has a dark co lou r a nd is therefore st rongly h_l led by 
the SUIl. MII)I)F.NI)OU FF records the following surrace-tem pera
lures on a SUlln ), day in )\'Iay. O n loess 62 ° C., o n a whil e 
snit· incrustation 45 0 C. The lowe,· temperature of the sail· 
incrustat io n . is due to co m billed evaporation and reflection. 

Thus it will he seen that loess und er dry conditions is 
as unfavourable to vegeta lion as it is favourable when water 
is present. 

The maximum of precipitation (p. J 7) for the areas we 
are co nsiderin g occurs during winter or spring, whereas the 
summ er is practica ll y rainless, but Yery hot. The pl an ts of 
the clay-desert wbi ch Ii'~ thro ugh the summer in a , 'egeta
tive condi tioll canllot -be adequately supplied by the sJlJall 
proportion of th e comparatively limiled spring rain which 
remaills in the clay-soil. These plant s, the Summer-P lan t s, 
mu st therefore supplement their water-supply from th e saline 
ground-water. Thus one fi nd s that in the true d ry Clay
deserts w here neighbouring mountains do not m3ke Ihe con
ditions specially favourable, th e plant s lire nlmost a ll Ha lo· 
phytes. Conspicuous amongst them arc many ChellojJo-
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dicu:eae both an nua ls and perennial s. These plallt s do not 
die or go to rest till the autumn_ ScnH'PEIl cnlls such plants 
"Ground · \Valer Plants". 

Anot her group of plants satis fy their water-req uirements 
from the precipitation of th e winter and spring, th e melti ng 
SIlOW and rain-waler which is stored in Ihe upper Inyers of 
the soil. When the dry hoi lime co mes (in Ma y- .June) most 
of the available water (Chresflrd ) from Ih ese stmta eva porates, 
and they become vel-y I.II·y. \Vhat water rema ills becomes 
more concentra ted find sali ne th rough eWIJloratioli ( UEIINA1·SKl' 

p. 209), and as th e plant s dependent 01] th e wate r in the 
upper layers - the Spring-Plants - Me not xeroJlhilo us 
or only slightly so, the increasing hea t soon makes them 
w ither . Before this tak es place, however, their develop ment 
is fi nished, and th ey have d ispel·sed th eir seeds. Most of the 
spring-plants are annual s 01- e phe III e ra I s, us VOLlU-: l>:S terlll s 
them, but th ere are nlso some bulboll s plants a nd other 
perennial s, esped:lIly in the more favolll"lI ble locali ties . These 
perennial s go to rest w hell s timmel" tO llle ~, and assi mila te 
a nd bloom only in spring. 

Thi s dis tincti on between a spring·"egelation and a su m
mer-,·egelation has long heen kll own for lIIall Y deserts and 
st('ppes . (It is also presen t, tho ugh perhaps less pronounced , 
in the wholt: region of temperate wint er· rain sJ. G.IISEIIACII 

(1872 I p. 449) has a lread ) n' /·o l-ded Arlcmisia as one of the 
few perennial s ("Stauden") which \'egeta1e through the S UIll 

mer, and he also s tates Ihal most annnal plant:> die qui ckly 
durin~ the spring, whereas some a nnmli CheflOpodiuceae Ij,'e 
through the su mmer, blossom in th e autumn, a nd do not 
d ie till the frost sets in. - The ~)ring- n o ra of th e South
Ru ssian st eppe has been described amo ng olhers by GIJJ.ll>:EII 
and TANf"ILJEW, Ihat of Egypt by VOI.HENS, and tha i of the 
dese rt-territory of western North -America by 1\J,~c D OUGA l., 

THOI\NII£H a nd (Jl hers . Here we find two ma xima o f ep be
mera l plants corresponding to the two rainy seasons of winter 
a nd su mmer . 

We sha ll first describe the Transcaspian Clay-desert in 
its Sprin g aspect, a nd afterwards II ltempt to present a pictu re 
of the more sombre aspects o r Summer and AutulUll _ 
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Certain forms of the sand-deserl also have these lwo 
aspecLs, and one finds here in places ~ quickly fading Spring
vegetation; this is referred to in chap. 9. 

The spring· flowering period of the Clay-desert attains 
its richest and fmest development at the foot of the mOUl}
tains, for instance at the Persian Kopet Dagh and the western 
Thian-Shan. In such places the amount of water is greater 
than on· the plains, .and this causes in itself a richer vege
tation of spring-plants. Moreover there is often cultivated 
land at the foot of the mountains, and weeds from there 
along with plants from the neighbouring mountain slopes 
mix with the plants of the desert (KORSHINSKY see p. 36). 
Such deserts, rich in vegetation, TANFIL.JEW calls Loess
Desert-Steppe (the exact term used is not easily translated 
from Russian I). "Semi-Desert" will be used to indicate them 
in the following account. 

A sketch of such an area has already been given (p.44). 
In spring it certainly does not resemble a desert. Looking 
at the llIass of flowers one obtains an overpowering impres
sion of richness. vigour and luxuriance. A closer exa ination, 
however, reveals traees of the desert nature. 

The plants do not form a close carpet or they do so 
only in patches, whereas in other places the soil is quite 
naked especially where salts crystallise out as a light dusty 
covering which gives the 'soil a greyish colour. Here and there 
among the fresh · green flowering plants one finds a grey Ar
temisia or an almost leafless low chenopodiaceous bush; 
they are still very backward in their development and one 
call see that their season is still to come. In a few .places 
there are small stretches of moving-sands in the midst of 

l" the flower-decked area; these are bare or scantily covered 
with scattered coarse tufts of grass or low grey bushes. 

The following is a list of the plants which bloom during 
the spring in the Semi-desert, together with a shOl·t summary 
of the chara tel'S they have in common. 

Grasses are the principal constituents of the vegetation, 
and of these Poa bulbosa is by far the 1110St dominant, that 
and the less importanL Hordeum secalinum are the only- per
ennial grasses. The slloots of Poa bulbosa have, as is well 
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known , a bulbous swelling at the base, and the re ting buds 
on this are well protected both against drought and cold. J 
have always found the ears viviparolls. Other grasses of 
importance are: Apera inlerrupta, Tl'isetum Gaudinianum, Pes
luca ei/iala, Nardurus lenuifolius, Koeleria phleoides, Triticum 
Aegilops and orientale, Agl'0pYI'llJ1l squarrOS1l111, Sehis11111s mi
null/s, Bromus ieclorum , oXlJodon ami Danfholliae, Horde/1II1 

Fig. 4. Semi-desert at Chawast N. E. of SamoJ'I<aIlG. In the fO\'egl'ou n<l 
half-wilh ered leaf' I'osettes of FemIa ASll foe/ida . Ariemisill sp. dominant, 
wilh POll bulbosa, J-la]Jlo]Jullllln las ia Il tllII 111 , Carum 11Irlc~la/lirllm, Rrelllo-

slacltlls labiosa. Month of May. 

crinituIll and secalinllll1, Boissiera bl' moides. All the e grasses 
are annuals, rather low-growing, scarcely a fool hjgh~ and 
with flat l .aves. 

The "flowering herbs" include a number of annuals. The 
poppies first attrad the eye: Roemeria rhoeadiJ1ora , Papaver 
arenarillll1 and pavonillum. Then one sees a great number of 
Crllciferae (Malcolmia africanQ and Bungei, Alyssum margina
lum and linifolium, Sisymbrillm-species, Goldbaohia laevigata, 
Lepta/eum fili{oliu11l, Cryptospora falcala, Euclidium syriacum , 
C/1Ol'ispora lellella ); also Boragi/leae (Allo/wsa hispida, Arnebia 
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lineari{olia, Asperugo procumbellS, LapPIITa-species, HeliotropiutJI 
europaeum, Onosma hispidum , iVmlilea pieta), Umbelliferae 
(Aphanoplema capillitolia, Carum c(lnfusum and turket: tanicum, 

Fig. fi. Representative ephemeral plants fl'om Clay-desert : a, Goldbacllia 
laeuigala. b, Lallemanlia }loylcana. c, MalJ'icaria lamel/a/a. d, KoeJpinia 
linearis . e, Cancalis lep/oplJylla. f, Ceratoceplwlus ortllOceras. g. Malcolmia 
BUllgei. h, Hypecoum pendulum. i, AcantlJop/eura capillifolia. j, Lappula 

spillocarpo.~. 
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Caucalis leptophylla), and Labiatae (Hypogomphia turkl'stana ," 
Lallemantia Royleana, ZizipJwra lel/uior). The following will 
illustrate various other common [am ilies of ann uals : Spillacia 

~ ,-

J • 
, 
I 

e 

Fig. 6. Ephemeral and pel'ennial Spring-plants from Clay-desert. a, Del 
pl1inium pel'sicum. b, Valerian ella turkes/anica. c, SpiTlaeia /elrandra. 

eI, Gentiana Olivieri. e, Andrae/we te/epiliodes. f, Plan/ago laellllan/a . 
Il, Geranium tuberosum. 
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·tetranda, Koelpinia linearis, l\fairiflaria lamellaLa, Ceratoceph
alus fa[catus, H,ypecoum pendlllum aild trilobum, Tl'igollella 

Fig. 7. Eremosiacllys labiosa. May. 

mOllalllha and [ongiflora, Euphorbia pygmaea, Galium tricon/e, 
Delphinium rugllloslll11 and persicum, NigeUa integri{olia, Astra-
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gallis filicalllis and camphyiotric/1lls, Plantago lachnantha, Tri
bulus terrestris. 

Here and there in patches are found the stiff- haired 
Chenopod Haiocharis hispida, or Rassia sedoides, and often 
on saline spots there is the very small succulent Tetradiclis 
fen ella. 

Noteworthy amongst the perennials which· bloom in 
the spring are a fine red Tlllipa sp., Ixilirion Pal/asii, with 
blue blossoms, Allium Tschulpias and other species, Gflgca 
reticuiata, the tuberou g ophytes Geranillm lubl'l'OSlllll and 
Leonlice incerta besi~s Iris callcasica, {alcifolia , e\ '. 

Eremostachys labiosa (fig. 7), a foot-high Labiale with 
handsome Acanthus-like foliage and large lighL flowers is so 
plentiful in place~ that the green grass is dotled over ; it has 
tubers and is a hemirryptophyte like Ferula Asa {oeLida , 
This latter also dominates large areas in some places with 
its large yellowish-white compound umbels rising a metre 01' 

more above the ground, in other places it is represented 
only by rosettes of large dissected leaves which are already 
lurning yellow at the end of May; th plant has tubers and 
thick rhizomes. 

Rheum ta/arieum occurs locally spreading it large bossed 
leaves, a metre wide over the groupd. I have not seen it in 
bloom, but to jurlge from an illustralion published by TAN
PIL.IEW (1903 p. 390) the innOl"eSCence is strongly brancbed 
and rather low. In the middle of May Ll e leaves are already 
turning yellow. 

Other hemicryptopbytes found during spring in the semi
desert ure: Astragalus Alopecias with vigorous prostrate shoots 
wbi\;h have lUultipinnale silver-whit\.leaves and dense yellow 
llower-heads, A. sogdialllls, A. macronyx wilh it · y~lIow 

blossoms on short stalks at the base of the long leaves, A. 
mllcidus, flcxus, orbicuiatus, Petunni/wwi and other species, 
Soienallihus petiohris, Gentiaha O/iuieri, several species of Scor
ZOf/Cra with tubers, Taraxacum sp. Dianthus crinitus and all
gll/alus, Ralluncu[us 'Sewerzowi, oxysperml.ls and other species, 
Haplopbylillm lasianthum, Lepidium Draba, Andrachne te/e
phioides, Onosma hispidum, Achillea micrantha, Cachrys didyma, 
Carex slenoplLylla val'. deserlorum, species of Carum, Peueedonum, 

5 
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Tragopogon, etc. Here and there may be seen the erect blue 
inflorescences of the parasitic Orobanche amoena. 

The plants just mentioned belong to the SpIing-plants. 
Both annuals and perennials are represented, the former 
being predominant. The perennials are either bulbs, tuberous 
geophytes or hemicryptophytes. Rhizome-geophytes seem to 
be absent, with the exception of Carex sienopltylla which is 
generally a sand-plant ; nor is the stiff clayey soil favomable 
to them. 

The spring-plants, with the exception of Fern/a Asa foe
lida, are low, ranging from a few centimetres up to about 
30 cm, and they are as a rule soft pliant erect herbs with 
no pronounced xerophytic structure (see figures 5, 6, 7). A 
frequent character is that the leaves or the leaf segments are 
narrow, linear or sometimes filiform (Leptaleum, Euphorbia 
pygmaea,. Valerianella, l(oelpinia, Caucalis, Aphanopiellra, Ca
rum confllsum, Peucedallum &c,), and generally hairy . The 
Astragalus species have multipinnate leaves, A. 11luddus with 
about 20 pairs of leaflels, A. macronyx about 30 pairs. 

Plants with broader, elliptical or ovate leaves are less 
common, for instance Euclidillln syriacum, Malcolmia a{ricanu, 
Goldbachia laevigata. The leaf-blade in most of them is downy 
or setaceous, while Alyssum marginatu11l and several Cruci
ferae have stellate hairs. COllsinia and Galium lricorne are 
thorny. A good many plants occur which are glabrous or 
nearly so, for instance: Koe/pinia, Trigonella, Valerianella, Apha
nopiellra, Peucedanum, Goldbachia, Spinacia, Hypecoum. 

Erect and short stems al'e the most common. The oc
currence of a number of plants with prostrate stems (e. g. 
Arnebia decumbens, Trigo Lla, Galium, Leptaleum filiro1ium, An
drac~ne le/ephioides) is a natural feature of a vegetation which 
is not dense; between the plants there is enough space and 
light for prostrate stems. These do not apparently give off 
ro.")ts; there are neither above-ground runn ers nor subterra
nean ones. 

A few rosette-plants occur, both annuals and perennials. 
Annual rosette-plants are represented by Hypecoum, Plantago 
lachnantha, Cera/ocephalus, perennials by Taraxacllm, Gentialla 
Olivieri. There are several semi-rosette-plants (RAUNKJ)ER 1905 
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p. 390) i. e. plants with the greatest number and the most 
vigorous leaves placed at the base of the stalk: Ranuflcuills 
oxyspermus and Sewerzomi, EremosLachys, Astragalus macro
flyx and sogdiullus, Cachrys didyma, and to these may be 
added a number of ephemera ls e. g. Malcolmia Bungei and 
africanum, Sisymbrium pumilum, Goldbachia laeuigala . 

The presence of rosette and semi-rosette plants is also 
in accord with an open plant covering, since a dense vegeta
tion will favour plants with eiongated shoots and high-placed 
leaves. 

As regards the floral features, small flowers seem to be 
more abundant than large ones, and while and yellow flowers 
are mor~ f·eql1en t than blue or red althougb the red species, 
such as the poppies and tulips, are often prominent when 
they occur in masses. 

Some idea of the diversity of the spring vegetation of 
the Semi-desert may be obtained from the following repre
sentative lists of plants made in various localities. 

1. At Bami west of Askhabad; April 24th: Poa bulbosa, 
Roemeria rhoeadi/Tora , and a red species of TIIUpa are domi
nant. Olber species: Asperugo procumbens, Euclidium syriacum, 
Malcolmia africana, Myosolis sp., Hypecoum Irilohum, Spinacia 
telrandra, 1.1.:iliri~n lalaricllm, Iris cGllcasica, Lepidium Draba 
and perfulia/um, Trigonella monanlha, Sisym/,;-ium Sophia and 
paflnonicum, J(oelpinia linear is , Matricaria lamel/ala, PflpalJer 
arenarium, Allagallis sp. and a few grey Artemisias. Beside a 
house were some willow-bushes with catkins, but no leaves. 

2. North of Dshisak at tbe ·"oot of West-Thiansbnn; 
May 7th : Poa bulbosa and a grey strongly aromatic Ar!'emisia 
in places form the whole vegetation. 

3. Other places (near Balan Hur) are much ricber, and 
in addition to Poa, poppies and tulips, one finds [x iliriQIl 
Pallasii, Carex stellophylla, Malcolmia Bungei, Cryptospora fal
cala, Euphorbia pygmaea, Leptaleum . filifolium , Aslragalus sog
d,:anlls, macronyx, mllcidus, Solenantlws petiolaris, Gentiana 
OlilJieri, Eremoslachys labiosa, Ranunculus Sewerzowi. 

5· 
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In th~ue clay-desert, which is drier than tbe semi

desert, I ,Mad no opportunity of seeing th e spring-vegetatiun. 
That p.pllemeral species also occur here is known from BASJ

NEB, BORSZCZOW (see above p.26) and RADDE, From the lasl 
na19.ed author (1899, p. 26) is taken ~he following descl"iplion 
or,/an area neal' the eastern shore of the Caspian Sea , visited 

/ on Apl'iJ 28th : 

"1st diese Sandzone passiert, so lwmmt man . direkt 
nach N. wendend, auf fesLerem Lehm , zum Teil mit Salz
griinden und in die elendeste Salsola- und Arlcmisien
Steppe odeI' bessel' gesagt: Wiiste." 

And later on he says: 

" Die anne Flora bietet immer dassel be, im Ganzen 
kann man bier l<:-lum 15 Arten finden, Gagea reticulata 
stehl in Samen, Hordeum murinum, Boissiera bromoides, 
dieselbe Kamille, dieselbe Allium wie bei Tschikisljar, Ce
ratocephalus falcatus, Geranium oxyrhynchum, Plantago 
arenaria W . K. und die gelhbraune langbehaarte Kochia 
scoparia im Jugendzustande, sowie del' schone As ragalus 
macrotropis wurden hier gesammel t. Alles das miserabel, 
nul' ein Paar Zoll hoch, eine Statice, die jelzt SChOll blflht, 
Salsolen und Arternisien nur strichweise hi:i.ufig. Man ver
gesse nicht dass <liese Zeit fiir die hiesige l~ lora die Glanz
periode ist, Ende Mai ist aUe mit Ausnahme von SalsoJa 
und Arlemisien (odt. Es gibt zwar an einigen wenigen 
SteIlen Verliefungen grosscrell U mfangs, die infolge geringer 
Feuchtigkeit etwas bessel' bewachsen !)ind, abel' Ilirgens 
sieht man den Versuch einen schwachlichen Rasen zu 
bilden, es fehlen sogar(· die Sand-Carices. In solchen Ver
tief':nger konnten Lepidium Draba und hier und da !lIs 
Seltenheit Lep. perfoJiatulU existiel'en." 

On comparing this with the accounts given by BASINER 

and BORSZCZOW, iL will be seen that the difference between 
the Semi-desert and the true Clay-desert lies in the varying 
degree of dryness, corre.lated with a less or greater abun
dance of the spring-vegetation. Ephemeral species and sp):ing. 
perennials occur in both places. Since the summer and au-
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turon vegetation is similar in the two forms of deserL there 
is 110 reason for distinguishing between "Clay-desel't" and 
"Loess-steppe", as has been done by ANTONOw, 

In the middle of May the Semi-desert is already be
ginning Lo Lurn yellow, and many of the spring-plants have ' 
even dispersed their seeds in April. Towards the end of May 
almost all the planLs of non-xerophytic slructul'e have withered 
01' are withering rapidly, ano the summer-plants make their 
appearance, Our illustration (fig, 4) sho"ws the roiled-lip 
withered yellow leaf-rosettes of FemLa Asa /,oelida, while 
many "grey i lrlemisia bushes are not yet in blool1l. The SUI'

fa e SOil in this place was cracl<ed by drying, but at a depLh 
of 7 cenLimetJ'es the loess was sLill dark wilh moisture, Thu 
it seems to be the dryness of the ail' rather Lhan that of the 
soil which kills the spring-vegetation . 

As June advances, any spring-plants left become so dry 
and brittle thaL they fall to pieces when touched . They soon 
disappear enUrely and th en ,the emi-dcserl becomes a true 
desert similar to the clay-desert proper. The two desert forms 
will therefore in what follows be treated togelher under the 
latter designation . 

. The surface ill places is perfectly bare, but as a I'ul it 
is spolled over by scattered summer-plants. Generally only a 
single species or vtry few species occur together in each 
locality, different ones ill the different places. The number of 
summer-plants is extremely limited, and a review of them 
is soon made. 

Arlemisiae often constitute the whole of the summor· 
Yegetation; BORSZCZOW records A, {ragrans and mOflogyno, 
but specimens I brought home \vtl'e identified as A. herba 
alba. In any case the species are closely related to A.- mari
tima : silver-white, aromatic undershrubs, strongly branched 
at the base. This mode of growth (a "Wermulh-Steppe") is 
seen in tbe illus ration (fig. 4), and it may be uniform over 
large areas. 

In "other places Salsola rigida is the principal species. 
Its gl'owth-form is between a shrub and an undershl'llb, half 
a metre high, dry and twiggy in appearance, and generally 
with many dead branches; its leaves are rigid and cylindri-
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cal. This is also the type of gtowth-form of Halox!Jlon Am
model/droll , Salsola Arbu~cula (figures 12 and 38), .«ubaphulla 
and verrucosa, when tbese species grow ill the clay - desert, 
but they have quite a different appearance when growing in 

. the sand-desert. Low shrubs of leafless Ephedra alata , species 
of Calligonum and the succulent, salt - excreting Reaumuria 
oxiana are similar in type. Smirnowia turkesiana and various 
species of Astragalus (A. Ammodendron, paucijugus, l:'nifolia
tus) are shrubs, sometimes a metre higb , with inflated pods 
and poorly developed foliage. Smirnowia has small entire cir
cular leaves, whil e the Astragalus species have leaflets which 
fall off quickly, leaving a persistent leaf-rae-his. 

In places where the ground-water is not too deep (e. g. 
near oases or rivers) the following are characteristic shrubs: 
Fresh green or greyish Tamarisks; the narrow-leaved Nifraria 
Schoberi comparatively rich in foliage ; Halimodendron argel!
teum , a silver-leaved thorny leguminous bush with large in
flated pods ; Ha loslachys caspica and Halocn emum strobilaceum 
both bushes with Salicornia-like shoots; Prosopis Sttq)hania 
num a low mimosa-bush with pinnate leaves (probably oc
curs also in very dry places); Lycium rutlzenicum; the broad 
leaved Capparis spinosa, anel the spiny rosaceous Hullhemia 
berberifolia (I am not quite certain whether the last two 
vegetate during summer). There are also Frankenia hirsuta, 
Heliotropium dasycarpum , Sta/ice suffruticosa, Alhag; Camelo
rum, all regarded a" . ul1dershrubs and mostly found in the 
more favorable localities along with the perennials Peganllm 
Harmala, Zygophyllum Eichwaldii, Pluchea caspica, Tnula cas
pica, Dodartia orientalis (leafless) and Cl'essa crelica one of the 
Convolvlllacetle well covefed with a foliage of grey salt-ex
cretin~ leaves. 

As . !iummer-plants of the dry clay-desert we should in
clude the Chamaephytes 1) Anabasis aphyUa and salsa, Arthro
phytum subulifolillm, Nanoph!Jfum erinaceu :n and Noaea spi
nosissima, all leafless or thorny-leaved stunted under shrubs ; 
also Anabasis eriopoda, a leafless Hemicryptophyte I), and 
finally a number of annuals. 

I) See chapter 12. 
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These , last include Frankenia pulveralenla, Crozophora 
gracilis one of the low Euphorbiaceae with flal leaves densely 
coa ted witb hairs, Carduus telluiflorus, the fragrant Lachno
phyllum goss!lpinum a Composite semi-rosette plant, and a 
few other species, 

By far the greater majority of the annual summer 
plants belong to thp. Chenopodiaceae. They are almost all suc
culents and amongst them one can distinguish between various 
types. 'The first type is the Thorn y Leaf-Su ccu lent s whose 
representatives (Salsola Kali, sogdiana, aperta, Androsliowii) 
have spiny pointed leaves with water-storing tissue in the 
middle. The second type is the Thornl ess Leaf- Su cc u
lents (Salsola crassa, lanata, species of Halanthillm, Halimoc
nemis macranlhera , pilosa and uillosa, PiplopLera turkeslana, 
Succda &c.); these have succulent, often hairy cylindri cal 
thornless leaves which still l'etain their function as the most 
important organs of assimilation. The third type, which I 
propose to call Bracteole-Succul en !s, are charaelerised by 
a di,'Itinct water-translocation (BURGEIlSTEIN, MESCHAYEI' P) i. e. 
tbe plants sacrifice certain of their own organs to support 
the otbers, and in this case the folia ge-leaves are drained of 
water and wither, while the plants concentrate their vigour 
ou the inflorescence. Each floret of thi s is sUlTounded by 
three spoon-shaped bracteoles, nam ely th e subtending leaf 
and two prophylls. These th" ee organs are very succul ent 
with their outer layers developed as g"een tissue, and they, 
with some assistance from the green stems, t~ke the place 
of foliage leaves in assimilation , At the sa me time they 
protect the florets which sit squeezed ill between them (see 
fig. 8 ::Ind 78). 

The BracLeole-Succulents include Salsola incanescens,~pissa 
and scleran!ha, Halimocllemis J(arelini. 

These species are good examples of tbe type, and later 
in the summer bey show scarcely a single foliage-leaf. The 
'VI hole plant is beset with small globular bodies (the florets 
and th if bl'acteoies), so that they have a characteristic ap
pearance (fig. 8), Fleshy bracteoles around the flower are also 
frequent in the other types, but the appearance of the plants is 
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very different when the foliag -leaves are present. Along with 
th Dracteole-Succulents ma y be mentioned CeraiocarpLls are-

Fig. 8. Salsola spissa, an annual bracteole-Sllcculent. June. 

narius a plant of frequent occurrence many places iH the 
clay-desert. Its flat, spiny non l1eshy leaves lose all their pal'
enchyma dul'in cr the summer and become reduced to thorns, 
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assimilatiOLi being taken over by the (\yO COl1lUlte spiny F,ro
phyJJs. The whole plant forms a spiny ball sometimes as 
large as 30 centimetres in diameter and of a grey colour. 
(See fig. 66). 

Under the Summer-plants should also be grouped a reel 
Lichen, Lecidea decipiens which ill some places i co mmon 
on tile surface of the loess. 

The structure of th e Summer-phunerogam s will be dea lt 
""iUl latel' (chap. 13), when the different types of deserL-plants 
are described. Here it is only necessary to give some of the 
more important features. The specie' which grow ill tll mosl 
favourable loca lities, where the g ound-water is not 100 deep, 
are generally these with relatively the rich st fo liage: Tama 
rix, Halim odendron, Prosopis, Peganllm, Z.ygophyllllm , Phll'heo 
bUlla, Alhagi have all distinctly green leaves and flal , with 
the exception of those of the Tamarix. None of th em however 
have much foliage, nor does it cover th e stems. ]11 Alhagi 
only the oldest leaves persisl, so that Ihe upper shooLs look 
like leafless spiny branches. . 

The plants of the dry desert may be grouped as follows: 
Succulents, Bracteole-Succulents or Leaf-Succulen Is, the la st 
including Salsola Arbllscula, SLlbaphylla, l'igido and /Jerrllcosa, 
ReaUIIHlriaj leafless Stern-Succulents such as Haloxylol1, Ana
basis and Calligollum ; rl eciduous shrubs like th e spedes of 
Astragalus where other organs lake over Ihe work of assimi
lation; and finall y plants with narrow leaf segments coated 
with bail'S (Artemisia). All the species from th t; elry clay
desert belong to very xerophytic types, many have in addition 
a halophilous stamp (cylindrical assimilatioLl- organs wilh 
aqueous lissue in the middle). In a"case such as we are now 
considering it may be difficult , perbaps impossible, If> dis
tingui sh between th e xeropbytic and th e h alophyLic; which 
stTuctural adaptations are due to desiccation and which to 
salinity of Ule gllLOd-waLer ca n only be positively determined 
by experiments. 

The usual aspect of the clay-desert in summ er is a ·flal 
or slightly undulating surface, brown and dry, here and there 
with SligJlt incrusta tions of salt, bare OJ' sca ntily covered witb 
scattered xerophilous plants which are herbs or small sluubs 
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r:ltl'ly higher than hair :l metre. Thl' followhlA are th e most 
,'uultllon: Sax~\\l , Safso{1! ri9ido, .~rll·llIi.~lr:, l-Itlioli/ncfl!Js and 
Ha fim()dnulron. ~. - In (h'pressio]}s snll ·lit'serfs arc fomul which 
are white with S:llt and produce their own p[\rti(~ lIlar vt:gela
lion closely related to that of the daY-deserts. 

The Growth-Forms of the Clay-desert in Sprill~ 

arc Mcsophyll's, indl1ding Epl](~ nH'ral phltits and Perellnials 
with shol'l-li vrd aerinl shoots; while in Summer (and of course 
also in spring) we h(lH' XI'rophyl es, SOllie small shruhs and 
11nd(~ rslll'lIhs , o ll, er.~ ])('ft:llliials. and long-lived anlluals. 

As emphasized tIhoH', the ('hief ditlerell<'C "etween Clay
d('sc rt lind S.t U-desert is that the laHer I:wks Ihe sp ring

aSJlcd. 

CIIAPTEB oS 

The Formation of the Stone-Deserts. 

A1>;TO • ..-OW ha s r·('("ordcd (SCI' tlhoyc 1'. ;ifi) :1 formation ",hidl 
hf ~ (";lI\s " Prolllontory or Stolle-Steppe". said to be eJwradcr
iscd II." a spcc·i: rl nora. Tlris formation , :It·.conling to the 
nOIlJ{·ltdature c lnploy~d hc:re, c:tnllol III.' lel'lll(~d steppe hut 
lIlust he c:llll{·(] desert. Whel1H' f il is dine renl from the day
des<'I'l as l"I'gnn\s its gr·ow lh -fonns I t::llIllot determine with 
eeflllin t ... · iwcflrlse I ha\"{~ S('en so lilllt! or the s lone-desert. 
Hut it musl he 1lI0rt: co r-reel In keep apart Ih:11 ",hieh (::I!l nol 
wil h (:(' rlain ly IJI' nnikd, and \J)('rcfort! · tilt' slo ne-deserts will 
he ('onsitlered here as 11 ~pecial formation . 

1 he soi) of the Stollt'-Ileseris is either I'Ock , or gr'lvel 
with slone!', or n ('onglomera te. The hlyer of conglomemte. 
wh ;eh is mentioned hy AN"J"ONOW , is probably Ih e ordinary 
tcrtiRryeongionWflrtr' of stones cementcd t06ether Ity a loess
like day. Conglolllcmtc.\ of this kind nre vcr:y common in 
Turkestan l'VAl .TIII·:n) at the foot of the mountains Ilnd higher 
up in th e mountain -\' fllleys. 

\\There the cement is loess, whnl was fitn ted about loess 
as a soil (p. 57 ) holds good here, But thc 11I"eSCilCe of Ullmer-
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OliS slones make ... Ihe soil slill IllOr(' unfavourahle In \ ' ('W! 

tl1tiOIl b t (,llUSC the ~IOfl es ,·('t:lrd till' ab.~orptioll of w;ller, 
rethwc the (~llpillarity :1I111 promote Ill( ' ("O IHiut"lioll of heal in 

the soil. On the o tlH'l' h:md till')" ad faYOllrllh ly hy reducing 
the ('\'II Jlora li on from til(' SIII'fa('t' (HH1M'N). 

The vegetation 
portant lo{'nlili('s 

SUllllllcr). 

wili only he descrihed for !In' m o n' illl 
ir 'l~'~ s('c n (all witb o ne eX('('plion III 

AI Iht' Iwse of S ulbn {:is ])ngll, all iso l:ill'tI g l"OlIp of 

moun tain s llI'nr Chi w" (St'I' 111ap), I ex al11il1ed a Ih':·w rl strewn 
wil h I()()s(~ piet'es of s lat<', :lilt! dolled 111'1"1' anti tl W H' wil h 
rocks ill sill!. Thi s d ('sul \·\-idenll.," ('orn'spollds to wit:II 

" Ki eswiislc". th 
dc.void of p l:lIlls. 

ill Egy pt , 
\\'A LTlIF JI :llltl MIIl01-:;\:1I0IlFI-" (~ll il 

so Iht· (h'serl hen ' was :dll~ n.~1 

Only in d epressions :11111 w lll'l"I ' Ill(' l mmbt~ l' 

of sloncs sel:med to he less, did \':UiOIIS low lI!l\krshrllh~ alld 

d wa rf - hu sh!'s ot'('lIr: So"ll.~(lifl riyit/I/. I\r kllli.~if! ht'r/Jo crlfl/l. 

C(lfl/Jllris sf1ifl".WI • .4lr(/J!I/II.ri.~ 1 '~!lIII/III'I" :11111 /I f/lo.I',,I,,,, .-\m-

1Il0aelll/l"flll, Ih t' Jall t' r twing low .~ hrlll! s aholl: Iwlf a 1!It'ln ~ 

hig h. J.('s .~ C()II.~ph-IIf)IIS W('J'(' Sldll'ro J .I'.~.w'rlij . (;I) /lIm/JIJIJIIs 

frll/k{).~n~, a lnll /-( with 1If1/iIlJol"m'lHi.~ I/Jlu"/",mfl Jl'J"1I and , \/lfI'II/.d.~ 

I'r io/ lfl t/I! , \w\! prollolllH'('t\ h:doph.\"I('s. 111 Fergh:ln:l . ~1I 1> llE ;":

n OR"-F fOil lid nhout Ol1t' plant per sqllarl' roo l 0, (. p. :.!I ) on 
the s tont'-desert. 

The In ounl:lin iIM'lf. Sult:lll t ' L~ Dagh (Snllan B:lha -rw 
Dllgh -c) consis ts of nearly vcr[;,":!l sl r<ll:l oj" :. gn' (' nj~h d ay
miCA -slat e, oflt"1 impregn ate,i with ql1:1rtz. TIlt' s;:rfa("(~ in 
many pbt·cs is l'o \"[' r (' t! h.v tli s inh'gmit'd l11 :tllt' l , fill(' y l'lIo,~' 

day and pil'('es o f sl at e wilh a shiny l:1wlI ." w("allH'l'ed S(lI'

fa('.c . Everywhen' was n>r." d['Y, \.\"t! !l [11(' deserled 1)('lI s of 
sevend s tn'H lll s, whic h were 110 ri (' her in n~gc l:ll i()n [h:di 1I1( ~ 
rest. The fol lo w illg plant s ,,'('re found .<;(";IlIcl"l'l1 widf' ly :ll1oul : 

Alrl/l'/]((.ri.~ ('I)II'Jl"c/II, Sahllia - Arlmsntlu. Sul.mlll riyilfa, CU/I
JlIIJ" i.~ ;ldlln.~'I , .t1r/t" ; ! li.~;1I sp., all dWlIrf Of ullrlf'l"shrllbs, "lso 
Iwo wilh "l'ed anl1uals, :l COl11posi!f' and 1.I'" idi/JI/( IJeninllll ('!) 

and low trees of Saxau] Jess tlr :w :1 mcl re hi gh. 
At Kis- Kal:i, :I Illouutain with a ruined (':'Islh> , un Ih e 

right ban:, oC the Amu D:lfya l1lore 10 th e so ulh, I saw a 
desert where Iht" soil eOllsisted of vcry slony gravd :llld sand , 
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On Ihis soi l U('IfII/IIl/ria (rulic/J'w/ was ('h :lI';1cleristic, II low hu ... h 
willi dosc\y set m inllte iea \'(:s ('ovcred wil h :<:ulL-l'.I')'sl<d s. SO llie 
olher sJlecies m.:eurrt'd on sOllle sma ll dUIlC:-', but th e~:c onl y 
appI 'lI red one al a lirrH'. ou th e s tollY soil. (See chap. U ). T he 
following Lichens 'Yl'l"{' ['OlWel OJ] S lOIH:S: S/lfj"/!!I!lII!' p I'r ilnlcli . 

PhlCodill1ll J }'IIII.~\·lIii. ' \!'fI/'O)Sporo il!krflljllf/. Al Daml She.' Ka]{\ 
1101 fat' from Ihi s pla('('. there was a slollY g ra\'d pl:lin wil h 
\"t'ry sea l/ered sllIal] hushes or Salsolll riyiurl behiJll which 
hillo{'k s o f s:tlld hat! drift!'d: Ihis was Ihl' only s pecics. 

AI Ak-Yar (al so (1 11 the Aml1 1);I1"ya ) ttH're is tHI Ilntlul 
aling plain of lo(:ss with spliuh'ret\ p iece'S o r d:ly-slale lIlld 
kll olls of Ill e same roek in .~illl. Tilt:' follnwi nt-( plan ts 'nrc 
s("allen'd ahou t, :'ppro'Xi111nl<'ly ;l paces IIparl ; Stt/.m'" ri!.lit/a 
a ([(I Al'busclllr" Hf'a"lIl1trill (lxim/(/, S:o:aul :mil I':lrcly /,!lCilllll 

mlhelli,'/II11 ; :111 wen' slulllt'o shruhs lc.'>s Iha/l half a mct .'·c 
hiAh . The hl' rh:wcolls "lwei ,'s indudrd Sul,<o/(I ('I lrillll /II , SIllier/a 
,~p, :llId IA'/Jidimll toNrI.wIII. Deprcssiuns wi th a s lill fi ssu red 
l'Iny weI',' dt' void of planls or ),Ol'l' ')111., ' a fcw hal o phytes 
( 11 (I /, 1,'/1 ,'/" 11111, 11(1/ i /lIm'/!I'/ J I i.~). " 

At Pilnjak IIwn' was :r gm\'('! plain wit h j1c!}lIIlIIm Nnr~ 

/Iii/la, ( ;OIll'fJlr'IIII1S rrell/f/ph illls :1 nd Ana/HIS's ,~(/Isa, \'ery sC:J ll c rt'li. 
AI !{iscl-Yi also silrmlrd soulh of ChiwH, we fOHnd hard 

l'1:r,\' hills wi lh LIlany whilt' !'>lollC'!'>, quilt, !Jare excrpt in the 
depressions where tlll~ re \\'(!J'{~ s('atlcred planls o f 1I (J1i1l!(!{'II('~ 

lIIi.~ mil/'Nllllhl'm (III ; 3.l1Irual sUl umcr-plan l with thick leavl!s) 

Sa/sol" riflidll, low :':1'X:H11 hushes, Arll 'mi.~io, Allwyi Crlllleio
rllm . The las t :dont' l']'{'pl up lire hill s ide here and there. 

Ncar Andidsll!lH (Fe rgh:llla ), vcry slony loess ahoul a fool 
thick formed fI layer o\'e r stolles ami gnl\'eJ. H pJ'{' grew 
(Mn y 27 "') Tamarisks ncrt morc Ihan a 1Il 1'Irc hi gh, Allw.l}i 
C((lI/fI/lrtllIl, Crall/be orienta/i, .. · (1) , thl' thol'lly and s il" l'rh:lu'cd 
:lJlders irr uh CIJII/)OIVIlI/J ,~ {rutko.ms, HchillIJp$ sp., A.~lr(l9't1I1.~ 

,~p ., ell'.; tIll' "isit 10 thi s loc.ality was II H~ry brief one. 
Olher In(:a!itics werc ohserved where the so il was I'Ock 

ill .~illl 01' slolle, but as these were t'o\'ered hy sand, partly 
shifting, and as il seemed In me that there the sand was 
mainly resllOllsible for the character of th e vegeta tion , th c~ a l'('. 
not included here. 
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TIH'se obse rva ti ons indi('a le Ihal Ihe ye~l' t alion.~ 'I f Ihe 
S iolle -d eserts ;s m:dlll)' cha radel"is{'d hy xl'r:lph.\'IiC' s lu nli 'd 
shruhs and u nd crs hrahs. \Vhether spriu g- pl :lllis nCj '.u r then', 
I (~ aIllHl t sa.,·. 

The foJ/owill f,( are spc{'i t's fuun d olily in Ih e SIt)~~':cs('l' l : 
Cmwo/ul/ llls / rf/ /II'milll(, Sld/l'/'(/ J,t'.~.~erl;i , U!'III//lllIria {Tlflil·II.WI 

:md Alrl/l l/II/.l" i.~ CUIII/llldtl . all d W(lrf-hlishes 411' LLlHl crs llruhs 
wi lh s lll:1I1 ami lIa l le'l\ (;s . The fn il ow in g .~C t~ 1Jl 10 lit, t'OlllllHIlI 
ill Ilw Sitm e-li eserl, Ih ough Iht,y (!Iso O('t'UI' ill (11)('1' I'o r llla 
I io n s : HI'I! IIIJIII rifl 0:,' ifl/ 1tI, "'fl/.~I ,(II riy id 1/ ) (!J I II' n r II II' 111 os I 
freq m'nl ) ArllITuph yllll ll .wllll /ifll/il/III, Arll ' /IIi.~ ill "/ '" t ;fIII/I"f/ll /fl/ s 

':1'1'1/ 1Of/11 i f II.~ . (,"1 jJ JIll ,.i.~ '~/ ,i / II 1St I . 

CIIAI'TEH \1 

The Formation of ~he Sand· Deserts. 

The soil of Ihi s fOJ'll1 :lli on is sand , :11 it'as! 011 till' surf:u·t'. 
Th e s: IIl(1 "a ries ill origin and :1gl' as s l:li l'd ill 1'11:1".2' ), hul 
Ilwse d Urcn'm't'S do 11 01 Sl'('1JJ lu play :lII y t'sst'lJ lial p:" " wilh 
respcet to tht, "cgclaliolJ (KO ltSIIINSIiY p. X). Tlw lIi1l'eN'll1 

aspt!e1 s p,"{'sen ted hy !Ill' s:lml :11'1 ' or grcali.' 1' iulen'st 10 till' 
hot:mi st. Tlwst· ha ve IWI' Il tl t:;;'l' ihcd by M I'S Il KE'I'()\\' , 1\'\.1111 1·: 

:1IId S": ~ll'.:\·OW, :l nd Ihe ft) lIo",i n~ s ur\'t'~ ~'f Ih e n uioll s slllH l
la nd sellJlcs is hHsl'!I on \lU' ohscrvalion .... of Iht' .~t · :, utlWl's. 

1. B:ln' hall s, t'l'eseell l -s hl.lped , di r ly yt' I J o wi .~h UI' r.l',"n
col o u r",d ( hlll c.~ of i, ,Jand SHlU!. r-.h~ !' IiETOW stail's Ihal IIw)' 
arc gl:I]t'flllly ;jO--4(J ft'cl (ab. \I . - I:.! 11It'lI 't 'S ) hi gh , a nd 
lIlay Alla in a heighl o f a hu ndrcd fec i (a lt . ;10 1lll'lrcsl .. SE
.\11-::\,0'':' gives 40 mclr!"S hul 1 h:l\,c 1'1I1'('l y SCI'II :my hi~her 

than 10 m ctrcs a uti lh uill ': giH's :to- a!'J ft,1'I (ah. !I-- ttl m('{l'cs) 
as Ihe m nximu lII . The s:lI1d -gru;n So are r:tlher s mall . H.., IIIJI-: 
(1899, p. 16) gin-s II. ~- o . 'I 111. III. as tht, avcl';lge s ize for 
Barchan-;.und (Ind Sond-s leppt s:tnd frum Amll Da rya ali(I Kara 
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Kllln, lind at Dshideli l\f vs lHa:Tow found Harchan -'s3nd with 
grams not eXl'ccding 0,1 millimt1n~. 

The sand always, in th e Barchan" :'lad dsewhcre;~ COlisists 
of quartz. A little mh"a is found in ~t , also \"ilrying quantities 
of l'IlIy (up to aO - ··11) pCI' rl. nn ban: h:lIls in dry river
"all('),s), and frcqm'IlUy iron , small quantities of gypSUI,I, cal
{'ite, ('fr. (Rwl)E Hm!l p. 16). 

'I'll(' form of !Ill' Ban:lians !w s ~lIready ht'Cll dei'nihed 
(I" 7 ), HAIJlII·.'S t:0111p:ui sOll or a barch:m-lan<ist:ape to a frozel! 
slorm\" St':! is a ~o()d s imi le eXI"l'pt lhal w:n-es are nol rcgu!ady 
I"rescc·nt-sl ... p(~tl. Sl:lIlding un 01H' of lhe summits :mtl loo~ illg 
10w,II'li s Iht, norlh . .,.0 Ihat the etlilCI1\"(' s id es 01" the b:u·t:!IlIIlS 
:Ire turned towards one, this imposing waste is IllOs i awe-in 
spiring. i\s far as the eye can reaeh ,'llwe rises behind wa ve, 
crest Iwhind ('n~s t. The han'han s arise irregularly, oneil s,;::
"eral in a gronp, their Ibllks hlcmliLlS so thaI til(' sharp l'.l'c!;t
lillcs undulat e up and down , in anti out. E,'e l1 a gentle brceze 
raises tlw jille santi from {~\' e l'y (Test. al1(1 Ihe hrownish sand
sJlloke from till' b'lre dUlw -su lIllllil s add .~ till additional 
w\';nlness to the wastt' landscape. ~ 

As th e pn'\,llilins winds are norLhern 01' north -east erl)' 
the slllld migL'fil f's tow:ll'ds the south and \\'('st :Hld ('rosseR 
tlH' Anlll DarYIl. This will iw furtber dl'l"llt with in ehap,ll, 

l . HlInllHo(' k- J)\~s\'rt, Ilummock-Santl (in HAI>I)E "Hiigcl
sand ", in SE~1I-:;"- (l\\' " tl esl' r l de s:liJlc lllamf'loIlHl'e' '). HmlJlc1ec1 
hill s, quite low or fairly high, lip to aholll 10 Ill e lrcs, willi 
ha sin -sh:1Jled hollows hetw('('ll lh elll , and with 110 winclwnrtl 
and lec s ide . They Iirc sta tionary dUIH's with a eompam 
tiwl y rkh yegetalion, 

a. Dt'srrl of tllc sand-plains ("Sancl -steppe", "steppes 
sahlollncuses")' flat OJ' so mewhat undulating rll"eas of sedt~lltary 

sa ncl~ 
4. Dunc-chain sands ("Kettell-, Heihen- , Wall-, oder Stceifen

sanci" of RAIlDI':, " desert s d{' sables en sillolls" of SE~mNOw). 

Panl~lc l sa l]d - hill.~ formed hy the grey or white sand of pre
sent 01' past limes. Between th e {:hains are volleys, ab. 45- 200 
metres (150-700 feet ) wide, the soil of whic.h is bare clay 
(Tak yl' ). The valleys :II'C (:l'ossed by lower dunes which 
rUIl transversely to the main dunc-dmins . Dune-chain sands 
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<Ire moslly found in the northwestern pal'l of Ihe lowb'llll. 
They lII'e cOlllparali\"ciy well eo\"crcd willi ,~w il ch -Ii kt' dcserl
shrubs, Can'x /J"!lso(h~s, cle., and tile sa nd-drift is of no gn>a l 
importantt' . 

5. " DUII(,S", 411' ret'enl !lct'1I1llILlulions nf s hifting g l"t 'y ish 
o r w lJiI !;' sl'll-sand ul"I"IlITi ng nltJ .~ I!.\' n!oug 1111' {,o:I.~I ; of Ihe 
Caspian, and gCI1(' ru!Jy arranged ill t: l1 ;lins wh id ; follow Ih e 
dire-dion of Ilu' wind. 

J)ulle -('hain santl s :lIld I"{,"Cfll1 dunl's, Iwlh fOJ"1lwd lI,v 
while or gn'.\" st'a·saud. i han' 1101 see/I, 11('11("(' Ihey an~ ill'n' 

left out of ('{)IlSitil-l"lllioll, :wd onl .,· till' (jim' n'll l fo rm s of 
inlalld -slm d arc tleaH wilh. 

The jir.~! point In he ('onsid(>J"t'd IS Slmd ;IS a .~o i l for pi:lllis 
in cO lllpari S()11 willI t'lay. 

rV In dry eo un\rics ;;;,])d is, in some l"l'spt'('ls, 111 on' f;l\'ou r 
able 10 vt'gcl al ion Illan d;I.\"-') \~Ia lcr is qu iddy a hsorh('.d so 
thai it ha s Il O lilll l' 10 1.'\"<1po l'a/l'. 1,('ss \\"a h' l' will l"\"a por:lll' 
from a nlll gh , l' U:lI'S\'-!-(rainl'd sUl"fan' ,If s:l nd Ihan f"rlllll an 
eve n, linc-graill f'ti surra!;I' ,,1" duy . lkt"ulIs(' of lilt, s li gh t wa tN
huldin g {~ap:lt'il )' of salltl , Ill!' wall' l" is t'arri(,t! 10 greatl')" dt'plh s, 
\\'hel1c( ~ il docs not rist' t'a .~il.\" tt) 111(' surfat'(' o win g 10 thl' 
p oor c:lpjlla r il y of sam\. T ht: c\'apor:tliou-surfael' 41[" lilt' W; J\("I" 

will thCl dol"l' he s iluah'd down in Ihe earth wilen' il is pro
Iccit'd hy 11[(' overl ying driP!" In.n'l"s or soi l (r() lIIp. L"'jl\'r:STO :'Oi 

IH(J{i j . l) l't~ JI sau el is a soil ,,"!licit s ui ts pbnts witll vcry l(l ul-; 
roo ls . The swildl -s lw[)(',1 trees and ~ ltrt1bs gent'nt ll~' m'(' ul" 

here. 
Thou gh stm tl can :Ibsorb I1IUt"1! I l'S.~ waiN 11I,li: dlly 

(14 ,;1 pCI' ci. of dry we ighl, lopss ;)\),:1 l)('r d. acnJl'din g 10 
CI.I,.;.u-:rns, p . ;\4J, almost all lite wailT alJsorbed is ava ilahlt, 
for Ihe /Jlanl s; "Ei"h:ud" is onl\" 0,:< per d ., "Chreslll'd" 14 . . 
pCI'd . {(·omp. aho\'c jJ. 5~) , Th e ligures "lIlY or ('ours!' SO Ill(,-
what accordin g In lh e propcrlies of lIw sand, espct" ially Ihc 
s ize of tlH~ gra: ns ( LIVli'"C8l'01\" 1901»), hull !tm no \ llW3f(' 

') l"i,.inl1 (p. 2~l) also finds th~t the slmd-pla nts "f the SlIlwra h~\"e 

" lower osmotic pressure t han the plants "I' the stone-tl~sl"rt s e\"e ll whl:1l 

they belong to t he ~a",e "l'eci~.~. 
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Ihal inv('sligations o n thc .. e conditions have bCf'n madp in 
TI':Jllsc[lspia. 

W here th e sall d forllls a ~t l':IILl m f)\lcr the loess it he
comes of speci al imporl:lIlcc. The wa ter from precIpitation 
will he lei d own through the sail d inlo the uPI't'!' layers of 
lot's5, whcnrc il cannol t'\'lIJ)()J'ale b Ct'flUSC prot ected by sand, 
and yet it is st ill availahle for the ro ots of plants, if the sn lld 
is not 100 (J eep. '1'11(' n n!llral ('olHlitions art' h ere spt>cially 
f(wlI lIl'ahlc, :111<1 il is on sand 0\'('1' 10(';';' Ih a l the mo<,l I,D. 
urianl dc;,crl -wge!a!iotl b fount! du ring ;,um IQ t'I' /""(' chap. 1 J ). 
Tht'M' ('onti iti on,> art' now "ilH'Cl",,,fully illlilll\f'd by mun . I II 
the d ry p:ll' l!> of North AllH'l"ka " ctry [,n'ming" is ('onli ut'it,u, 
the prhwiple heing Ihat the suhsoil, hy tlw air] of specia l 
impkm('nl s, ill- :llwayJ. kepi SOlid, so lhat il eun nlist' lhe 
wn ltr, whilt' lh t s urrn{'c-soil is kepI \oc):-,e Ml Ihal it can jlI'O
tcd thl' !>u hsoi l :lnt! it!>elf lo!>c tilt, leas l pos<;i hir amount or 
walt'r throu ~h evaporation (J.('e l\'1ATEs ,n :ns). 

T hough s:\lld i<; mon' easily It'ached th an d ay, tlw untier 
grollnd w:ller in the !>.and -deM'rl j" almo!>.1 a lways sa il, and 
gYP"1H1l cry!>. t[l\s rrel) uently OCellI' in quantity al a dt'plh' or 
) /~~ 1 met rc (P,U.EZI\U p. :lfi) M1ll1Y of the. sH nd -pi[lnls [Ire 
:11100 halt1Jlh yti c in ~lrudt1n' . 

" ' here no waler i , prcJ.en l the deser\-<;[lnd is [111 exct'-ed 
ingly hoI soi l, a ll tlH' mort' :1" il i<; nol wh itt, but brown . 
The exped itioll n'con]e(j 53 Of C. on a J. unun cr' l> day just hel ow 
the surr:lce , hul e"l'll higher Icmpernture~ migh t l'el'lnillly 
Ill' found . 

Sand is mort' unfavourahlc 10 vegeta ti on Ihnn clay, ill 
Ihis re"pt'{· t, Ihal th e sand is lU oveab le. Sometimes Ih e roots 
of Ih e plants a re laid bal"!", :-ometi nws aeria l :.h oo L8 arc hur ied , 
either or w hieh (ondi ti Oll s may kill the plant. The d ri fting 
sand-g.-ains may aJso brube you ng or unprolc('led phml- tis$ \I t'~ 
ant.! in thi s way l'anse inj ury. This has a lready receivcd 
atlcnliolL in the literaiure on Europca n dunes, e . g. WAII
MIN!; 1909. 

Tht' rollowing description of the vegetnti on of the Sand
desert d eals first with the more sh ifting deserls, a ft e rward s 
with th e stati onary types, The dcsert is described in its 
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summ cr-3!\pecl ; t1lf~n ill il s spdng-asJlt'd, whic h greatly re
minds o ne of Ih31 of th c d ay- desert. 

In th e more shi fting deserls tltere arc :1J't':JS ", illt nol hing 
o f inte l'cs l to the lJOlanis l. lI ills and "'II I<'."s of s:md , no t 
c\cn a SIOIlt', [Iothin g /Jul snud , This is :-;01' 1\,11 onl hy tit l' 
wind, Ihe ('O:lI'."t'I" and d:lrI, I' r , .. :md {'OVt'l'S Iht' gl'nlle , .. lo pes 
of Ihe wi nd \\':u:d sid (' :'lilt! thl' t'n' ,,(s nf th e Willd -hi llows, 
w hi le the fin el' :md li ghlt'1' S:1I1<1 is fOLind on th (' sll't'jll' r I('c 
s id e ami in the \'alleys, T hese Y:lria li olls ill sh:ul e inncti se 
th " n '1icf of the Slll'l':I('(', 

Th e lirst p iom:I'r 0[' til(' \' I'W' I:llion is "S,'lin ", ,l rislidfl 
pmllluia Tdn, lj, so :Iptly c:t!led by :\ .'q'f);>;UW 1111' Co nqut'ro r 
of Ihe Sa nd-d{'s('J'; 

J1rislilla 1 ~'I11/(/la takes li rsl plan' ns a s:lIld Ii ght ;>l'. II 
g rows qu ic kly , :Hl d gives I,ll' 111 :111." roob-;, 1H:l Il ,\' h~: I \' I'S , 111:111,\' 
hmnehl's, whill' i l s inlel'lI:d slruchll'(, l' l1 :1 hks ill" 1'1 111 111'1' 

droughl and sa nd -drift, It IS 1II00rl' fil II," dl'sni hl'd b IN 
(chap. 1:1 ), hul feal ures of its hin \(JK" ILI :I," Ill' iltl lil'akd nllW , 

Afl er W'l'm in:llioll il flll'llIs H rllllllber HI' h:l~al s('ah--ic-:n'I's 

through whose sllt'a llts Ih l> filtrou s ro.)ls bn ':l I, 'Hlt , Th t' f,) li · 
:l gl' lean's (' , llow 011 short illl{'rll()d . , .~ ~() III :d rl(('ir sl ll ,,,t !! s 
rOfm a " Tunic" (H'\c/iI':J .), th e Oil, ' s rw:lth IiI'S 0\'1'1' IIII' olt H' I', 
wil h <1l1 !y n shorl apl~x th'f', so Ih:11 Ihe (' ;.; paIHkd h'a r-bladl's 
an' dose-set one O\'C I ' :lIIlll hcr. In Ihl' :I ;';:ls of the sl'"lP· II':I\'('s 
laleral shoo ts qu ick ly appe:l l' l'l'\,.·r,' " h,\' thei r " 111 11 iI's" . Tl w 
yo ung pla n l IIl11 s forms a dose Illn w ilh til" Ollh'sl s li ools 
in Ih e middle (Ji g. \I), lind as 111f' lu n s grow o lder ih.,y lIe
(;O l)1e I'O:ll'SC I(::l fy hlssot'ks hull' 11 lII ('\re 01' 1\101'\' ill di:llu l'1c r , 
\ Vhell the sand drins o\'er, Ihl' pl:t111 jlll s l,,'s Ilpwards wilh 
l on g(~ r in!el'lIorks, :md lie\\, b leral , .. hoob wilh ha ,~:d r'ol)ls 
are eo nlinu ally hei ng fOl'llwd, so Ihat Ihl' p lard is li" ... 11 ill 

the sa nd alm osl 1'i ~ht up lu Ih e s\Jl'f:I\' I', Th e Jall 'ral shoots 

') T his pl~l\t In,s ~'~"JI ""met! a\ din'~"~,,1 li m.,s A. I"mfl~"s Il,'s f" 

A. ill, ngens ,'tU. p~n"'! lu, A 1'1'111"':" om! s",,, d;,,,,,s il Itas l,e.'" ""I:.,nl.·<1 :os 
Iwo species A, ~lIlIala and A, P'lllflI'IIS, It is ,'cI't,, ] U}), "'osr}," !'..JaIN} ]" 
t hr S:'Iharn fU rnl A, pungrm, }J(~ i nl: tlistinllui~hed frum it 111:,;l)ly Ity ,Is "'''n' 
slend.-:r growt h and by lunl:" " hr3nchcs " f the 1):Olli<'l.· , I <10 nul IIti,, !;' Ih",'c 

is any reuul\ for callinjl spr.cimens with shorter p'111icl,,_h"unchrs A 'I"'''!I'·''~. 

The Trallscasphon ~pedmen,~ al'<! t'ert:oinly ll ll the 5llIJJl' s}lcci.,s 

" 
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Fil(. 9. Twu YOUIlj( plaut" 
o f Arill;,I" 1~lIn(J/" The 
"Jallt 11\ tile It O l!<Is oll ly 
de\'c/"I)r(f 0"" ~"OIJI. II,,. 
main shuul s III· t'<>u udt:,j hy 
1~~:lI I ... f·"hn l h~ Thl' pl~nt 
to th.- ";11111 has J.:i\·CIl orr 
f"ur hl"l'lIl ~h ()l) t s. ~ "d I lle 
/I ..... shootll lI..:elller :I re 3". 
n UJ.:~d l ike 3 r"n . ./Ullt:. 
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co ntinu e 10 grow and to s truggle "gainsl Ihe s:l nd :If/er the 
older mai n shoots ha ve fl owe red . Horizontal runners <.Ire 11 01 
form ed. so far as I k now. J\cl'onling 10 PAI.I-:Z1H.1. Arislido 
form s Iwo kinlis of rools , long horizon tal IllidlOring roo Is, 
aud shorlcr p{'rpt~ ndicu lar :lhsorhillg roots. Thl' roots :IfC 
prolt't'led 11.1' a ·';;!lIul·s lock ing'· ()r cover in wh idt Iht' nllH'I
rool-tissues arc loosd:-; f'll dusnl. Tl w lean's are nhl(' teo roll 
up lik e those of P S(l/I!/I/(I, :lnd ha vl' green ti ssue Oil th e Jlro~ 

leclcd upper su r fll('C. 
In the s hiflill g s1I IId ,(/('sC I"I , a l! o[l\n n :gt'l:tl i OIl is depend

cnt on lilt' prest' lH~c of ~I rislidf/ P"IIIII/Ill. 

This planl is not Illen: l .... a simd .h indl'l", Iml p lnys an 
evell 111 0n' illll'tlrlani p,u'l het'aus!' its dens(' tuns :11'l' prad i
t:ally Ihe Olll~' 1'1<1("1 ', wlll'l'(' sct,cis of 01 11(' 1' phull s ('an sct'li re 
a root hold . I' .\LEZI,I.I ha s drflwn alh'lll ion 10 Ihi s fad, ;Iud I 

ha \'e rn~q lien 11 y ohsl' r\'cd, I h:11 lilt' fm i Is of Ill{' S W ill' II . hils II t' S 
lind a resl ing pl :U't~ in Ih (' Aris/illa lufts whel'(' Ih ('~' an' 1'('· 

lain ed :Hllongs l IIlI' !t'aw's :I!l d s hoilis :1I) t! ;11',' fn' '1"l'lllly 
(',oH~rl'd hy SlHl d, Tlwsc l'nili s easily 1'01 1 abolll ill Iht' w;llIl 

su tlUlI lit t'Y wo uld hardl y ewr germill:lIl' ill the s hifting 
deserl if il wcre no l fo r Ih e lufts, III more s lahl l' p" r ls, IIII' 
t ~onditions arc more fa vou rahle and Ihcl'l ' is :.\I'III'I'a ll y sum· 
e ic nl \-egclHl io li for IIl e fruits 10 t~slablish IIlI'l11s('I\' ('.';. 

The pl:l. lll s w hidl Ctiill'" lIexl :Inc!' ..t ri.~/iIIl!, !Int! perlw)ls SO Ule 

of Ihe annuals, a rc the swil(' h·"u s iJ t'.~, ' . very ('har'ldcr; .~l i e I.q lt', 
In Ih e sand·dcsc r t Ihe IIllISI ha rdy is th l' :~:l!l d J\('at'iu (11111-
II/mJelldron Cmwll!/i (lig, 10) a nti /{ (trI'lilli ). It o('('urs :11> s lend er 
trees 01' low shruhs s tan d ing hundr(,ds of m el r!'s II p:!r!. (ir('.\' 
in colo ur, it ha s small narrow le:1Vt'S thkkly coated with 
s ilk y ha irs, a nd light PliSSCS Ih rough the crown so Ihal on ly 
a slight s hade is C:.I.s t (set! LII's]{\' HH 1 la h. 1), In Iht) ta lleys 
between the ba rehans il lIlay f01'1ll :I Iree wilh a Irunk and 
elega nt hangi ng hranl'!l Cs, Iml sO llw\i nlt:s wllt're Ihe harl'.han 
h as I;wepl uver Ill;. trees only Ill(: tops of Ihe ('rOWI1S arc st'en 
p ro truding aboV'e Ihe ."and" T he slrcngt h of the S:lIJd Acacia 
lie" in it:; height, its IUJ1H rools (19 mcln's, I'AI.EZKIJ) illHI its 
small lea ves, 

If thi s plant l'.an h old its own and produ ce seeds from 
the bUller-coloured one-seeded sa maras whidl ripen in May, 







oro can 
and other pecieJl appear. t 

other 'tch-b ihea: Calligonllffl, S6r.qla Arlniscula a 
aphylla, Eremosparton, Suaul and sO)Detim8s ~lJlnecrr. 

A desert covered with these shrubs is a most ch:a$.ctedstie·_4t4 
sight; to describe it the following lines by KORSHINSKY 

may be cited: 
"They are bushes or small trees, from 1 to 

Arshins high (0,7 - 2,8 - 3,5 metres 1), very characte' tic 
both in their appearance and in their mode of R1'CI'9t'tIi.c.-:~1 

Their stems as a rule are short, bent and often very Irre
gularly shaped on account of deep and long furrows. he 
branches are generally white or greyish, the leaves narrow. 
and greenish-grey. Frequently there are no leaves at aU~ 
and they are replaced by the young branches which 
contain chlorophyll. Most of these igneous plants grow 
very slowly and have an exceedingly hard b9t brittle wood, 
this is especially the case with Saxaul. 'Phese low 
stand widely apart, they do not cast the least S e, 
that the soil under them is almost as dry and unfertil 
almost as scorched by the rays of the sun as if 
were no trees at all. 

No comparison is possible between this bushland 
forest or scrub in temperate areas, and on the whole nona 
{)f the expressions used in literature or science are ... f.w-r ........ 

to describe them. They form a "-special type of 
80 unique and characteristic that I cannot believe, 
ever fade from the memory af anyone who hat 
ingle opportunity of seeing it." 

Only two ~f the .switch-Iike trees and bushes 
1u uriant green appearance. ~ re Sahola ·..t~"'~a~ 

(figures 12 and 18), • 11 
already been dese . {e .) 

rt::(:$i:f-~le~~!I1s, where 't 's • 
"ftU,""", high wi 
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But when it grows in the m ovin g-sand desert. it becomes a 
sma ll tree, more th an 4 metres high. ::tntl with lon g, pliant 
shoots lind l e~wcs (l~0 111Jl . lig. 12 ancl fig. :l8). 'T he [f.liage is 
('olllparati\"e ly rit' h ; it is a green tree suflicicnlly ucnse to 
cast a shade. 

Thc pllln! is "ery h:trd.'· and call end ure hein~ c(, \'cred 
hy sand, a process w hk l! only Iw s tens its :ll rcad y precocious 
grow lh , and (acc.nnling 10 1',\ I.EZKl.l) I"oots a l"c formed (mill 
th e buri ed part s of the s tcm . He a lso s inh'S thaI hc h :ls 
Ilw:lsurC'd 1'00is I f, lIlt'tl"l;'S in I {, Jl~t11. m a ll." or them h orizo n
ta l. 'Vhethel" Sli ckers at·C' for lll ed fro m th em I d o 110t know. 
I Ill\\'e see n II trec fro \l1 ", hil'h th e s[l 11l1 had Iwell hlown 
away, so Ihal it hacl fall c ll :l nd lay on the slop<! o f Il. du nc 
wil h sO llie or the hrfllll'hes huried . The pl:lI1l , ho wever, w~s 

perfedly f.-('s ll . s ti!! Ih:ed II .'" ils rools a lld it had giH'1l otT 
nt'W root s fl"0111 Ih e h uried hr:lIH"hcs. 

S(/Iso/" slIva/,hyffa is som cwhat s imila r in appearance. 
hILI has <:oarscr :md less d ense fol ia ge an d lI ('i lh cl" in lH'i ght 
nor age dlles il COlli e up Ihe o lher s lwl'ies . Somew hat saline 
soil is Ihe mosl fa vo urahle fo r Ihi s plan !. 

. Bo lh specics hlossom fred.'" in Ihe Inte Slimmer and in 
Sepl em)'Cl" they beM 1:1I·ge (" lusters of hro:1d-winl-(etl perimtllt s 
carrying iJ1C fruil s . 

These Iwo spccics, parlit'l1ia rl y Ih c fo rmer. pla y a n im 
portant purl in Ih l' o perati ol1 ... for hind inf.( tl H~ s:Hld along Ihc 
railways. 

(a/liyOlwm (ligures 11 . 27 , 2R) and Eremospnrfo/l IIJlh!/l-
111m (ligures 23 , 24) are holh Il'a ll css i . e. the leaves an' rc· 
dLl('.cd 10 qllil e s m all scai<>s, find holh are shruhs or small 
Ifl'es nll ai ning a height of ahou l 4 m eln's. They h ave long 
1"00 is (PAJ.J:o:n.:,., ITlC:1sll red roo ls of 4 ,~," m etres in a )·('a r-old , 
speci men of CalfifloJlum Capu/ AJed/lsae) and holh plauls can 
form root-sl1(:kers: 

T il ey a rt' hoth s:lnd·plants- Cllllig(l/lllm. ll owe\"er, nol ex
dl1 si" .~ ly - alHl they endure th p. sa nd-dril"t ' cry well . Of the 
mall Y spc('.ies of Ca lli!} () 1111111 (see lisl in cha p. 12). C. Caput 

Medwwe is th e most important. It l1 0wers in Mayor June 
and alrcady ill Jllne on c finds the Cl1I"iolls glohular reddi sh 
fruits set /l loug the slender twigs. Tbe fruits are achenes 
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twi sted like a st.rew anrl with sen~ral rows of long many
prongf'f] bris lles spread oul ill cvery direct ion :l nd qui le sWT 
when ripe. The fruit tIlU s a ppears as a kel"lwl set ill (he 
mid st of a glohui:lr tran s pa ren t m eshwork , the diametcr of 
Ihp. whole be ing 2- 3 CIIl. (SI'C fig . :lR). These fru its a re (';);I:c('.I1-
ingl)' m nbil f> ,lIl d rol! :Iway :1\ th e slightes t hrl'il lh 01" Willi !. 

Tile fruil of J~re/llusJlflrfi!/I i." 11 line-Sl't' tled wOII II ~· · hail" l'tI 

pod , II IlC I'('nl illlc\ rc I lIn~ . Th e rl'd hl ossolU s "lwn in ]l.b~· 

or Jlln e anti form slll<l il raC(' IIlCS, hut o n ly Ilu' I'm' l it~ r hIllS
SO IlJ S se\ fr ll i! ns li lt' la ter Oll{,.~ : Ire .,hrh"cllt·rJ up b.\" 
Ihe hea l. 

S:lx:lu l 01' Sas,; !. (lI l1lo.T !l lr!ll AIIIIII'If/!'IldrtJII) (Iig. 14) on ly 
Ihri ws well wI le n ' tlH' sa nd ha s a sllb~oil 01" day Il l" limcstOlH'. 
Untl er f:1\'OU l"ahlp l"ou rlilioll .~ il Illlly j)('('O IlIl' a 11"('('; or 7 IIwln's. 
Onen, h nwf'\·.' r. il is a IIH:.-JI · hra n ("\H't1 ~hrnh. As ti n' wowt h 
is slow. lhi~ s]led('s d Ol'S 11 0 \ stand saud-drift \"l'ry wl' ll. a nd 
Ihe yo ung, son . k:dl css s hoots are a lso h!"lI ist'd :1Ilt! u:lIllaHt'd 
by the .~ alld-Waill s I). 

TII('s(' swilrh In'es :lIId b ushes IHI\'c [il (' fo ll owing ("lia
rnel l'l"s in com m o n (ol he!" dda ils o f )Ho!"ph olog)' :llld intema l 
slrn l"luJ"(' lire give n ill dwp. l :l). Th e.," a rc s lilal l trees or 
bllsiws , the S:IlHI -Anll'in :1ll ~J Saxllul on:asional ly . hl'COllll' 
la rge)' tr('cs (8 lIl etrcs). 

All o f Ih em h:l \'(' IIwir It'ayt~ s m m:h r{'due{·d. AllrlllfJI/l'/I
drflll ha s nat ie<l\'('s, h ili IIwy :! I'C s1llall and Ihidd y (~r) ail't1 

with s ilk y h:.i!"s. Th e Sf/I.~/Jltl s pe("ic.~ hal"( ~ ·\, Jjlltl,.jca l d ICII O
p(ltl i lln~ () II S leavcs wilh ('('lIl ral water-lissu('. In (:"l/if/fIIlt/lII , 
/:'rellllJSpurtfll! and 1JIII": .. ,,I/!1I Ihl' leaH'S art~ rc~III(~('d In SIII :111 
scales, anti the assimilalory funct ions arc jll' rformcd hy the 

s tc m x ;I:one. 
The fir st-yea l' shoo ts :Irc rrcq u(~ l1l1 y hnmched , sflilld imcs 

') 5(1)<;3\11 i .' s.,irl If] r"l"IlI v>Is l hu.~I I J"u rJ.~ (" ·[ror" ... I", compo LI"SKV nhove 
II. 2H) east of I.~k" AI" •. I (WI,,,lirnir._k ,,ja). The lre,·s hel'c ~I'(' s:. it! 1" "n" i" 
a I~ipflrt or Hi- HI (crt "",I han'" U,k!> 1:Ip·n><l1. S'lxnul oftCII "(" 'm'" 11,' 1'1' 

luget her with rustles ".,.1 ;., sul' ''o~t''' lu sinn" JII " ('I' rt ~ill ' r<"llltinfl t f) Ihe 

Syr lJaryl! (J"xlIrtcsj inUlldn tioll II l"e" . " The SlI""ul fcores ts (.'\·c1'y,,"II<"I"1' ""gill 11( ' 
a low IhOl'ny scrub ulong wil h T~m ari sk~, then they h~","c bushl~lItis lin 
finally forests ." (~fl[)Ilt:S[)III\F"F II. 3(11). - LII'sl(\" ( 19l"l 1'. 14 ) dCllie s tlHlt II ~ 
gl"Q'o\1:h of Sax~ .. l1 is nl'(:essarily slow, 
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Fig. ~3. Sollloia sllbaphlllla. Part of a year's shoot with branches. The fruits 
are ripening. September. 
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• 

Fig. U. Haloxylon Ammodendron. Fruit·bearing branch and flowering branch . 
November and April. (Afghanistan). 
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bearing several series of b,.~nchcs. The vegetative brandlf's 
are annual like the floral ones, "lid lilay Lherefore biologi
cally be regarded as leaves which fall flIT at the end of the 
vegetative period . 

The perennial as well as the annual branches arc often 
closely bunched togelher owing to the formation of new 
branches year ariel' year a l the same place. The younger 
branch-tips are often pendant and wave in the wind (Am
lllodelldron , Ha/ox ylon, Salsolrl Arbllscula). 

They have all long roots. The fruits in every case con
tain one or at most a few seeds, and are so formed that they 
fly or roll easily before the wind, hence one finds them 
massed together in sheltered places. 

To the bllshes and trees given above for the Sand-desert, 
lhe following may be added which lil<e Saxaul are rather plants 
of clay soils and do not thrive so well on pure deep sand: 
Smirnowia turkestan a, Astragallls Ammodendroll, pal/cijl/gus, 
IIl1ifoliatus, Ephedra alota, Tamarisks and probably oUlers. 

The switch-shaped trees and bushes (and Aristida) are 
however rarely the only living plan Is ill the Sanlt-desert. 
Belween the dunes where there is a certain amounl of 
shelter, the soil in mallY places is sufficiently slabilised for 
the growth of hardy herbaceous plan ts. These are not places 
where there is clay soi l between the dunes - such belong to 
the formation of the Clay-desert. - - but where there is sandy 
soil somewhat sheltEred and therefore not shifting. Here grow 
a number of annual .and perennial herbs which are more 
xerophytic and less halophylic in type than the clay-plants. 
They occur scaltered aboul, and frequently they have a hard 
struggle for existence where the sand blows away or drifts 
over them. 

One of the most frequent is HelioLropium Radllin.. This 
like H. sogdianllm which also oeCUI"S, has a thin horizontal 
rhizome, sometimes of considerable length (2,5 metres and 
mon), and lying close under the sand-surface; it puts forth 
numerous aerial shoots, which generally form hairy leaf
rosettes arranged in a row, similar to the rosettes of our Carea) 
arellClria. (Fig. 63). Long-jointed shools bearing inflorescences 

.' 

" 

\ 
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may a.l~o be found. The rhizomes are sometimes laid bal'e, one 
I saw being 132 centimetres long and onlyalLached alone end. 
but still living. When the plant is buried by sand, a new aerial 
shoot is formed from an axillary bud of one of the higher 
leaves ~nd terminates in a rosette on the sand. (Fig. 22). BuL 
these shoots du not endure the sand-drift very well , and I h:we 
seen specimens buried a"ain which were dead. The long rhi
zomes may be regarded as a means or defence; witb the 
aerial shoots widely distribuled there is a) ways a possihi/ity 
that some of them may escape destruction by the sand-drift. 
The hairs on the leaves also probably give some pnM -Lion 
against brnising by sand . 

Living in the Sand-deserts are a) so a number of planLs 
of the type of Salsola [{ali, i. e. spiny hard plants wilh a 
limited amount of assimilation tissue. These include uolh 
annuals and perennials, mosLly the former. The following 
are the most noteworthy amongst tho e I have seen. 

Horaninowia IIlicina (fig . 79) · is an annual. From the 
summit of the long straight lignified 1'001 , there ads a 
number of stems 20--30 centimetres in length, whi'h lie on 
the surface of the ground. The leaves are opposite, acicular 
and spiny, and bear in their axils dwarf-shooLs or 10ng-shooLs. 
The dwarf-shoots appear as bunches of tborns (see figure 70) 
and when long-shoots are formed they bear the groups of 
thorns. Should this plant be covtrcd by sand, the dwarf
shoots elongate and become long-shools, wid"h struggle lo 
reach tbe light, while the main-shoots may be seen to ~hange 
their direction and to grow obliquely upwards, until they 
again emerge above the surface. 

In more favourable places the species has longer leaves 
and is more erect (uar. longi[olia). The leaves and young terns 
are coated with stiff, viscous hairs amongst \vhich sand
grains are often r!'lained; the e hairs must limit the mechanical 
efIeds of the sand-l~rift . 

.Agriophyllilm minus (fig. 72) is also an annual. Large 
spcC".imens . become strongly branched. The leaves are grass
like nat, dry, multicostale, stellate-haired and thorny-pointed ; 
all bear dwarf-shoots like bunches of thorns, or long-shoots 
which carry the thorny shooLs. The leaves more especially 
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the lower ones die early, but the axillary shoots remain 
active (Translocation of water). 

Closely related to the last is Agriophyllllm lati{olium 
(fig. 74). The chief difference is that this plant has broad, 
opposite ovate or almost circular . leaves with long stalks, 
and the primary vein terminates in a thorn. The upper lea 'es 
all show transitions towards the narrow, gl'ass-like leaf of 
the preceding species. All the leaves support long-lived bunches 
of thorns as in the fonner species. 

Sa[solo Kali also belongs to this type together with the 
allied species, S. sogdiano (fig. 76) and aperta, also Cornulaca 
Korschinskyi (fig. 68) and Arthrophytum sllbuli/'olium, all thorny
leayed, stifr, branched plants, and annuals except the last 
which is an underslll'ub. AcantllOphyllulll elatius, an under
shrub with prostrate branches and stiff, thorny leaves, should 
also be included here. Ceratocarpus arenarius (fig. 66), frequently 
a clay-plant, may also be found on sand; it is exceedingly 
branched and thol'l1Y and is generally globular in shape. The 
parenchyma dies away, hut the midrib remains as a long, 
pointed thorn ,compo above p. 72 and chapt. 13). 

Convolvulus erinaceus, an underslll'ub very abundant loc
ally in the Sand·desert, also assumes the globular form. In 
spring it bas true narrow foliage leaves a t the base, but later 
on only scales are present and the work of assimilation is 
entirely carried on by the branches. The first-year shoots 
are strongly branched and geniculate at the nodes, and their 
branches ot the latel' (1 - 2- 3) sequences are thorns which 
bear a single flower. The plant forms a leafless thomy ball, 
it can attain a height of 40 centimetres and has very long 
roots . I have seen pieces several metres long, laid bare above 
the "and, and although only fixed at one end they were 
giving off fresh shoots. If the plant is buried the upper 
branches grow upwards through tht:! sand. 

Convolvulus eremophillls has a similar structure, but it is 
less strongly branched and less thorny. 

Euphorbia cheirolepis an annual plant with small, bright 
green and· glossy, spathulate and spiny toothed leaves belongs 
to another type. The same green colour distinguishes the vig
orous, broad-leaved and very thorny COllsinia annua which 

\' 
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attracts attention by its glossy snow-white gtems. This plant 
I found in a deep valley amongst the dunes on a shifting 
sand-desert almost devoid of vegetation; there were only a 
few specimens and only in this pal'Hcular valley. This illus
trates the very scattered occurrence of the various species; 
one must eXflmine a great number of localities before a 
thorough knowledge of the flora o'f the desert is acquired . 
Each locality presents only a few species of iTces, shrubs or 
herbs. Other examples of this will be referred to in chap. 11. 

It will be seen from the above description that the flora of 
the shifting Sand-desert is extremely poor. Looking over the 
desert £1'010 the top of a barchan, the ye i attracted by the 
scattered rough tussocks of Aristida and the switch or brush
like dwarf trees and shrubs, standing widely apart, partic.u
larly Ammodendroll and Calligollum the most frequent and 
most enduring. 

Only on closer examination does une find the herbaceous 
plants which hide in the vall~ys. These plants, already rc
fened to, are ill-adapted to withstand sand-covering ant! are 
often smothered. But they endure desiccation, heat and the 
teal' and weal' of the drifting sand. This teal' and wear is perhaps 
the reason why the plants of the more stable sand-desert are 
very rarely seen in the true shifting desert. 

From the shifting sand-desert where the barchans hold 
their sway, we tUl'l1 to a more stable type of sand-desert, 
the Hummock-desert (see p. 78), which RADDE compared to 
a dead sea with a swell on, and which he regards as a tran
sitional form between the barchans and the flat deserts. 
The sand hills are round and generally rather low, RADDE 

states from a few feet up to 4-5 fathoms, i. e. about 10 me
tres at the most, which is, however, a considerable height. 
Where the hills are grouped closely together, the valleys be
tween tllem are basin-shaped. Smaller crescent-shaped bar
chans may be prt:.;"mt so that the sand-drift is 110 t every
where perfectly stabilised. The movement must however be 
slight in many parts, as indicated by RADDE finding on the hill
tops a lic!len (Urceolaria indllrata Wain.), a thin black and 
white coating over the surface of "fhe sand. . 

The vegetation consists partly of the same species as on 
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the barchans, but they are differently developed, the trees 
and shrubs being weaker while the herbs are stronger. 
Another part of the vegetation consists of more exacting 
species including halophytes which grow in the valleys. -

I look on the vegetation of the Hummock-dese t as a . 
sub-formation of the formation of the Sand-desert. 

The vegetation is richer than on the barchans. The desert 
switch-plants are closer together than on the bal'chans, but 
they are smaller and generally take the form of shr bs, not 
trees. In such a H uml11ock-desert I found the average height 
of the bushes to be 2 metres and the distance between them 
from 7 to 20 metres. The conditions for germination are belter, 
hence the greater density; on the other hand that accelera
tion of growth brought about by drifting sand is lacking, 
hence the smaller size. 

The Sand Acacia (Ammodendron) is rarer here, while of 
genel'al occurrenr.e are SlIlsola ArbllSClIla and several species 
of Calligonum (these are di[-ficult to detenlline without fruits). 
Amongst other plants present are Saxaul, Eremospartoll, Smir
nowia, bushes of Astragalus, and Nitraria Schoberi (which 
sometimes r.auses the formaLion of small dunes); Lyeil/Ill sp. 
and ReallTl111ria oxiana are both halophytic bushes, generally 
occurring on clay, but also found.in the lower parts of the 
sand-desert. Tamarisks occur on peculiar knolls of stratified 
sand which originate as follows: every year the Tamarisks 
cast Dlunerous small twigs and nower-stalks over which a layer 
of sand drifts next summer j then comes another layer of bran-
ches and so on. The layers are generally exposed all the 
way round, and the slopes of the hill are more or less per
pendicular. These low hills are generally cil'cular, 01' the 
large. ones are elongated in the direction of the prevailillA 
wind; their height is 2-4 metres. The bushes on them vary 
from half a metre to 2 metres high, and frequently have old 
and thick rools, which are exposed where the wind has de
stroyed the hill. On the other hand, hills of this kind may 
be buried in blown sand. 

These Tamarisk-knolls are presumably remains oJ a 
former continuous tract of sandy soil now blown away ex
cept where the roots and shoots of the Tamarisks have 

, 
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kept the sand at the old level. MAC DOUGAL (1908 pI. 2) gi es 
a picture of a sand-hill formed in the same way by a species 
of Rhus. 

All the herbaceous plauts given for the shifting 'desert 
ocr-ur in the Hummock-desert, where they live under more 
favourable conditions, because less exposed to burial b' the 
sand or to exposure by denudation. Amongst other herbs 
occurring in the Hummock-dessert the most important is 
Carex physodes which, though mainly a spring-plaut, yet plays 
a considerable part throughout the summel·. It is a hemi
cryptophyle with sympodial, horizontal rhizomes, whieh to
gether with the branched roots form a network in the sur
face-soil (fig. 15). The growth is so dense that during spring 
Carex physodes forms a green-sward ill places. In June the 
leaves have already withered, and the resting summer-buds 
are hidden iu a tunic of dead leaf-sheaths. The plant plays a 
prominent part in binding the sand, but it cannot contend 
against a severe sand-drift. This plant and Aris/ida penna/a 
do not thrive together because ' the InLter is only luxuriant in 
shifting sand, Carex where it is stable. 

Alhagi Camelorum is very common in many parts of the 
stable desert. It spreads vegetatively by aerial shoots produced 
from long, horizontal roots. The part above ground is annual, 
poorly provided with leaves, thorny and often globular. II is ' 
very hardy, and when buried it forms new ael'ial shoots from 
the leaf-axils of the old shoot, while if the sand is blown 
away, new aerial shoots arise from the subterranean parts. 
Alhagi may occur as a plant of the dunes under apparently 
unfavourable conditiorrs, but it seems to depend on the 
ground-wa.ter not lying too deep. Like many other plants in 
the neighbourhood of oases, it is used for fuel. 

Other plants in the Hummock-desert are: Tourneforlia 
sibirica, similar in habit to a Lilhospermllm, rather strongly 
bairy, with white blossoms and light fruits which the wind 
gathers together in sheltered places; Convolvulus divaricatlls 

ooUy-haired with small cordate leaves; Pluchea caspica 
Jurine? derderioides are thin-leaved knap-weeds; Goebelia 

is one of the Papilionaceae with pinnate hairy 
Haplophyllum obtusifolium is a bright green glabrous 

7 
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Fig. 15. Carex physodes. April (oat. size). 
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undershruh with an ofTensiye smell; Artemisia, an undershrnb, 
and Peganum Harmala one of the Zygophyllaceae with a 
thick tap-root and prostrate branches. These species are all 
xerophytic in structure, but at tbe same time somewhat 
mesophytic since they are all comparatively leafy. The fol
lowing species occurring in the iower sandy basins are halo
phytic in structure. Cressa cretica, a geophyte with saIt-excret
ing leaves, Zygophyllum-species with thi k leaves, Tetradiclis 
ten ella, Halimocnemis-species, Halnnlhilllll gamocarplll1l and 
Lipskii, Salsola crassa, spissa, scleranlha, Haios/flcilys caspica 
and ElZphorbia TlIrczaninowii, the latter with thick glabrous 
foliage. Mosl of lhese are annuals (summer-annuals) ; Cress(I, 
Zygophyllllm and Halostachys are perennial . All e 'cept 
Cress a are stem-succulents, leaf-succulents or bracteole-succul
ents. Some are the sam species met with in the clay
desert, and they ~ll belong .10 the same types seen there. 
The lower saline parts of the Hummock-deserl are thus very 
closely related to the clay-des .rt) as regards theiJ' vegetation; 
the two are scarcely distinguishable except by the soil. 

In this connection we may quote a description by RAODE 

(I. c. p. 154) of the sand-areas near the border of Afghani tan 
(July 8lh ) : 

"Diese alten feslen Sandberge ernahren keine Strauch
art welche auf dem jungercn zumteil noch wogenden Sande 
die erst en Bedingungen zum Haften desselhen darhielen . 
Nul' wo entblosster, beweglicher Sand lagp.rl, finde ich 
wenige, schwachliche Exemplare von Calligonum polygo
noides Pall 1). Auf del' ganzen Strecke sahen wir meistens 
eine Unterlage von jelzt vollstandig vergilbter Poa bulbosa , 
welche die Pferde dennoch gerne fressen . Alhagi Camelo
rum, lypisch und in einel' niederliegenden Varietat in 'grau
griinen Kolorit wechselt mit Peganum Hannala abo Heide 
bevorzugen den mehr lockel'en Sandboden, auf dem allen 
festen werden SI" schwacher und seltener, diesen liebt Pro-
50pis Stephaniana, weite Slrecken sind von ihm bestanden, 

~ dazwis,~hen etwas Heliotropium dasycarpum und tiberall 
gelbes i:>elphinium camptocarpum, welches von del' Sonne 

I) C. Pal/asia I'Her. O. P. 
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zur Bliltezeil geh'ocknet wurde, so dass die BJumen beim 
Berilbren aIle abbrachen und hine Samen gebildet wurden. 
Andere Gebiete sind mit einer lebhafl gelbgriinen, at,sdauern
den Artemisia (Art. campestris L .?) bestanden. Rascb durch
laufendes Feuer, welches die sparlichen Poa-Grasflii.chen 
vernichtete, bescbildigte diesen Wermut mehr, als die sen
genden Sonnenstrahlen, er treibt nun oben, wo das Feuer 
ihn versehonte . . Eine hohe Composite (Cousinia Raddeana 
C. Wnk.) ist schon ganz aogetrocknet, sie wiihlt di)e Ge
hange zurn Standorte, del' Wind verwehte weithin die ab
gebroehenen untenher weisfilzigen Bliitter und Blillen
stengel. In L{)chern und Windstillen bilden diese sammt 
Alhagi grosse Haufen von totem Burian. Das duft nde, 
wollig bedeckte Lachnophyllum gossypinurn Bg. bliiht noch . 
nicht, erl'eichte bis 1 Fuss Hohe und brach aus dem ab· 
gesengten Boden Uberall aufs neue hervor. Eine hohe Mal a 
(Alcea su]phurea Bois.) bestehl in gedriingtel' Anol'dnung 
die 0 t1ich gekebrten Gebiinge des Kuschk-Ufers, sie kOnnte 
praehtvolle Malwengarten hilden, wenn nicht aueh an iJU" 
die Sonnenstrahlen ibre vernichtcnde Macht geilb ' hatten 
Blumen unu Knospen sind yertl'oc.knet. Als sechstel' F 
typus ist noch die stinkenden Psoralea drupacea Bg. zu 
el'wiihnen, welche namentlieh in den Thalmiindungen aus
sehliesslich bedeutende Strecken besteht." 

From a botanical point of view the Hummock-desert is 
closely related to the Desert of the Sand-plains, the one 
which RADDE and SEMEN OW call Sand-steppe and whieh the 
former authoc compares with "an almost calm sea". The 
type of landscape, as expressed by the name, is flat or 

. slightly undulating expanses of sand. In places they are in
terrupted by bare "Takyl'''- depressions or by moving-sands. 
The switch-shrubs are locally the dominant vegetation as 
the hummock-desert; the same species, but here of still , .. lJ .... U'O~~ 

staHlre, seldom higher than a metre. In other places 
are no shrubs, except perhaps isolated bushes of Salsola 
apbylla, and the vegetation consists then mainly or ClU';~U':t, YO •• ...,,,_ ... 

of herbaceous plants interspersed with a few 
such as Prosopis SMphaniana and Lycium 
Most of the herbs take part in the spring-aspect Oel'CftDl 
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summer-vegetation on the whole has the same 
character as that of the hummock-desert, yet my impres
sion, without having seen many localities of this kind, is 
that the annual Chenopodiaceae, more especially the succu
lent ones play here a minor part; this would be natural, 
since low and therefore saline places will rarely OCClll' in 
un area which is almost level. 

The minor place taken hy allnual succulent Summer-

Fig, 16. A sandy and ullcultivatcc.j arca called " Hck ~:IJ' '' , ncur BIIChal'll. 
Al1lQgi Came/orum, Zygopbyl/um Eir/HvC//dii. Pegall"trI Harmu/a, GOl'belia 
alopecuroidcs, fcwcr Suaeda pteralltba. SaLso/a sc/crantlw, Atrip/c.t: Llimor-

phohlegium, Ceratocarpu8 arellariC/s. May. 

Chenopodiaceae in the level Sand-desert indicates some diffe
rence bctween this and the Clay-desert. As to gl'Owth-;lorms 
the two resemblc each other, in having low shrubs, peren
nials, and ephemeral and other spring-plants. 

The most cOIl.mon plants in the Sand-plain de ert al'c 
Camelorum, Goebelia alopecuroides, Z!)gophyllzWl Eich
and Peganllm Harmala. Fig. 16 shows a vcgetation 
these four species take the principal part, especially 

with its multipinnate, white-haired leaves. 
Summel'~plants are Kochia pro.draia and stellaris, 
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Bassin sedi{olia, Heliolropilll11 Radula, Elymlls sabulosllS, Suredl1 
dendroides, Sa/sola scleranlha and other species of ~alsola, Ce
ratocarp"s arenarius, Cress a eretica, Haplophyllum sp., Arte
misia, perennial Astragallls spp., and the species of Convol
vullls already mentioned. What was said about Cal'ex plly
sodes under hummock-desert also holds good here, namely 
that, although a spring-flowering plant, it plays a part during 
summer in binding the sand by its rhizomes and roots. 

The vegetation of the desert of the sand-plains may be 
comparatively dense (see fig. 16), but in other places, the 
plants are much more scattered; the plain may indeed be so 
bare that one must search for the plants. In spring, how
ever, there is always a richer vegetation. 

The majority of the species are the same as in the other 
forms of Sand·desert (sub-formations) and so are the growLh
forms. In addition to small shrubs, the follo"ing types of herbs 
are found: thorny species (Alhagi, some species of Salsola, Cera
tocarpus), hairy species (Goebelia, Kochia, Rassia, Heliotropiul1l, 
Salsola sclerantlw, Artemisia, Convolvulus), the succulent spe
cies are of minor importance (Sureda, Salsola). Mos of the 
species are perennials or undershrubs; the latter include 
Kochia prostrata, Sureda delldroides (?), Artemisia and some 
species of COllvolvulus. Kochia slellaris, Bassia, species of Sal
sola and Ceratocarpils are annual summer-plants. 

If a survey is made of tl1(~ distribution of the growth
forms, more especially that of the annual summer-plants of 
the Sand-desert, it will be found that the annuals constitute 
the majority of the plants in the Shifting-desert, and a much 
small<ll' proportion in the Desert-plains. Of the berbace(\us 
plant-species given above for each sub-formation, 62 pel' ct. 
in the shifting Sand-desert, 44 pel' d. in the Hummock-dest!rt 
and 25 per ct. in the Desert-plains are annuals. Though no 
very great importance can be attached to these filgures owing 
to incompleteness of the plant. lists, yet they have a certain 
value because they confirm the results of direct observa!ion. 
The latter has taught me, that in the shifting desert such 
herbaceous plants as are present are' generally annuals, 
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whereas on the more stabilised sands these give place to 
perennials and undershrubs. This is only natural, for if the 
perennials have not, like Aristida, unusual powel's of resisting 
sand-drift, they will sooner or later be smothered by a shift
ing barchan a ld very few, if any, will produce seeds during 
the first year; on the other hand, the annual plan Is wilh a 
shorter growth-period will have a greater chance of sUl'viving 
and ripening seeds. 

The difference in the numhers of annuals in Hummock
deserts and Desert-plains appears to be du to the annual 
halophytic Chenopodiaceae which OCCUl' in the depressions 
of the Huwmock-desert, bul seem to be of Jess importance 
in the Desert-plains. 

Finally, attention is directed to the trees of the desert 
(the switch trees and shrubs) which as emphasised in the 
preceding pages, play the mOl>t promiment part and attain 
the richest development in the shifting desert, while they 
deteriorate where the sand is stable. Sand-drift seems to be 
a condition essential for vigorous growth in their case aJ;ld 
also with Aristida pennata. 

Making a mental comparison between the sub-formations 
of the sand-desert described, we see that they have many 
fealures in common bolh floral and biological, but that 
the differences betw en them are not altogether to be neglect
ed. The most important commun feature which unites them 
and which causes them to be regarded as suh-formations and 
not as formations is first the general occurrence of thp. desert
trees, though under a somewhat. different form; secondly that 
the soil is sand, which is saline only in the depressions so 
that the true halophytes play a comparatively minor part 
except in these places. 

The different forms of sand-desert are evidently histori
cally related in that the one must have originated from the 
othp.r. What has l)een the course of development? It has 
Peen already pointed out that RADDE (1899 p. 16) following 
OBR"UTSCHEW J'egards the Desert-plains" the covered Sand·steppe" 
as the la!'!t stage in the metamorphosis of the sand; that the 
sand-hills, while being covered by vegetation, are gradually 
being levelled down through the agency of water, wind and 
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burrowing rodents. In the tel InS used by COWLES this met
amophosis is a topographic succe~.,ion, due to topographical 
changes of the sul'face. KonSHlNSKY regal'os the maHer from 
a different point of view. His opinion (1896 pp. 6, 8) is that 
the "normal type" of sand-desert is the Desert-plain "level 
or undulating areas of san,d" covered with Haloxylon, Salsola 
Arbuscula, Calligonum, Ephedra, Ammodendron and Eremospar
ton, and during spring with a number of herbaceous spring
plants; this desert-tree vegetation KORSHrNSKY regards not only 
as the most characteristic, but also as the original type (comp. 
above p. 36). He is of opinion that in former times a simi'ar 
vegetation covered the whole area of sand, and that man is 1he 
agent of destruction to whose devastations the naked and shifting 
sand-desert is due. "As soon as we get away from roads 
and human habitations and reach more solitary places, we 
always find that tbe sand-surface becomes more c~sely covered 
with vegetation of trees or shrubs. Tbese trees arrest the sand, 
not through their sand-binding roots, but through their size 
wbich modifies the force of the wind and screens the soil from its 
atlacks. Under their protection a richer herbaceous vegetatiOl\ 
is also developed." This development from stable 10 unstable 
desert through the agency of man must be ' termed a biotic 
succession (COWLES). This and the topograpbic succession 
mentioned above do not exclude each olher. 

Even if we allow that KOHSHINSKY is eon'eel, that man 
through felling tree~ for firewood and thl'ough his hel'ds of 
cattle roaming about, ' has in many places laid bare the arrest
ed sand and thus brought about the appearance of the naked 
desert, - it is still probable that the Desert-plains and the 
Hummock-desert have originated from the shifting-desert. In 
what· other way could the hilly or undulating sand-desert 
originate? With OBRUTSCHEW and RADDE I consider it most 
u~tural to assume that the nurmal and natural development 
(th · regional succession, (COWLES) not the topographic or biotic 
one) has taken place from Barchans to Hummock-desert and 
from the latter to Desert-plains. It is not correct as KORSHINSKY 

states that the stable desert is always found far from hqman 
habitations, for in such places I have seen wild sand-d 
almost devoid of vegetation. 
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In this connection attention is drawn to the Taklamakan
desert where S. HEDIN travelled for days through a desert 
perfectly devoid of vegetation, and far away from any human 
habitations. 

If it has been thus established that tbe development of 
the Sand-desert has in all probability been from Ba/'chans 
to Hummock-desert and Dese'rt-plains, that it has proceeded 
from the most shifting cOlldition to the more stahle, then we 
have at the same time traced the process of dev lopment or 
the vegetation . This process is expressed hy the order in 
which the variollS sand-desert vegetations wert: described in 
the preceding pages, and it may be shortly summed up : 

1. Aristida pennata. 
2. Ammodendron, Calligonlllll and other d sert trees. A 

few herhs, mostly annuals. • 
3. Deser t-trees, smaller, but growing 1110re closely. Seve

ral herhs, alllong which perennials are dominant. Annual 
halophytes in th valleys . (Hu mmock-deser t). 

4. Small de'sert-ll'ees (or none). No halophyLes (or few). 
(Desert of the Sand-plains). 

To this process of development the del1nition of forma 
tion by Moss migbt be applied. What this author (1907 p. 
12) terms a formation is: 

"The series of plant associatio,ns which begins it:; hislory 
as an open or unstable association, and eventually becomes 
a closed or stable association." 

Even if the Desert-plain be not closed, it is in itself 
stable, a terminal sub,formation, and Ihe definition of for
mation given by Moss thus seems to be applicable to the 

nd-desert as a whole. The definition of formation by Moss 
applied in this Wa:', 'is employed here as a means of illustra
ting the unity of the sand-desert and to elucidate its meta
morphosis. It must be emphasised, however, that' I have 

,he different types of sandy desert in the same for
.,u ... . . u.. not because tney constitute what might be called a 

eries derived from each other in a definite sequence, 
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but because at the present lime they agree on general lines 
as regards soil and growlh-forms. More thorough knowledge 
of the vegetation would perhaps lead (Jne to designate the 
different types of sandy desert as formations, 01' even to 
create more, . g. a special formation for the vegetation of 
the valleys between the sand-hills. If one followed the con
cepts of CnAMPToN in a recent paper - published subsequent 
to the Danish edition of oUl' memoir ~, then the different 
types would be regarded as formations: the Barchan desert 
would be a migratory (or neogeic) formation whose suhstra
tum "owes its features to recent geological processes", wbere
as the Desert of the Sand Plains would be termed a stable 
(or p~lIaeogeic) formation; presumably the Hummock desert 
would also be a stable formation. 

Though brought into existence in a different way, the 
development of t1e Sand-desert is similar to that of the dune
telTitories of northern Europe. 

The Spring-aspect of the Sand-desert I hardly know 
from personal observation, hence the following account is 
mainly based on plant-lists and descriptions borrov,'eH from 
KOHSHINSl{Y and RADDE (1899). The pring-plants are mostly 
found in th e stable sand -desert, but they may also occur in 
the more shifting desert, especially in depressions where the 
moistur'e is greater, the clay-conten t larger, and tbe surface 
therefore firmer, Wherever the seeds are carded. there they 
must g rminnte when spring comes, and even on loose sand 
and under unfavourable conditions the ephemeral plants may 
stil1 succeed in maturing their seeds ; their precocious develop
ment comes he"e to theil' aid and is indeed their only means 
of preservation. 

On stnliollary sand the spring-vegetation may he COll1' 

paratively rich, yet nowhere does it form a carpel. 
The only species which locally attempt to form a green

sward are Carex pllysodes and C(lp.~ell(l proc·umbms. The fo.'mer 
has been frequ nlly referred to already (s e p. 97) a it plays 
a gr at part in hinding the sand. It is already ill flower in 
March and bears fruit in April, the fruiting ear is large and 
inflated so that it is easily rolled along by the wind, (;ap- " 
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sella proCllmbcn.~ is a small, delicate annual plant which 
disappears very qulckly. 

The remainder of the plants of the spring-aspect in the 
Sand-desert can be classed, like those of the Clay-desert under 
the groups: Ephemel'als, Hemicryptopbytes and Geophytes. 
The following species belong to the ephemerals which are 
the most abundant group: Trilicum squarrosw11 and deserlo/'ll/1/ , 
Danlhonia Forskalei, Schismll.~ ca/!Icinus, Bromlls lec{orlllll, Bois
siera bromoides , Avena slerilis, Hurdeum mnrilllll11 , Papaver 
pavollill1l1l1, Hypecou1l1 parvi/lorum, Capsella proculIlbens, Isalis 
minima and emarginata, Tetracme qlladricornis and nCllroa/a, 
Laclznoloma Lehmanni, ilIalco/mia circinnala, grandi/lora and 
Bungei, Sll'eploloma deserlol'llm, Euclidil1m s!Jl'iacum, Ocloceras 
Lehmanniallum, Goldbachia laelJigata, Chamaesp/wcos ilici{01i1l1l1, 
Lallemanlia Royleana, Allchusa hispida, NOllllea piela, £chillo
sperm 11m semiglabl'um , PlanLagl) lachnanlha , Siaiice spicala, 
Valerianella Dllfresllia, V. Szoviisialla, Crllc;allella {tUfo/ia , Ero
dium bryoniae(olill1ll, E. oXyl'rh Yl1ch II III , Aslragaills arpiLobus, 
Ceratocepilallls (alcall/s, Delphinlulll persicum, D. calJlpIOCarp"m, 
Matricaria 1(/llIeLiata, Scorzonera glabra, S. hemilasia , Senecio 
Imbdentaills, /(oe/pinia linearis, Laduca IIndu/ala , Heteroderis 
pl/silia, Heteracia Szovilsii, COllsillia alala, lenella and III itlula , 
Diptero('oma pusilla, Cenlaurea moschala, pulchella and phyllo
cepllala, Silene lIana > Psammogeton setiJ'olium , £remodallclIs 
Lehmanni, Aphanoplellra copillifo/ia, Diarthron veslculoslIm, 
Atrip/ex dimorphostegilll17. 

Many species in lhis list ·occur also amongst lhp, ephem -
ral plants of the Clay-deserl. Those which I have not already 
remarked on ill the Clay-desert are of the same type: low, 
mesophytic or slightly xerophyLic plants, appy and without 
much mechanical tiss·ue, and :llmost all with small I aves 01' 

leatlets which are often more or less hairy. A few have gla
brous leaves (Senecio, Diarlhron). Thorns are found on COIl
sillia alala and 11';l1l1/0, Cenlallrea ph!/lIocepha/a, Cenlal/rea 
Moschata; a few oLhers have rather broad leave. Helerodel'is 
pUltilla, Hupecollm and some Cruci(erae have rosettes. 

A cO'llparison between ligul'e 17 ' Hnd figures 5 and 6 
~, will show that the ephemerals of the Sand-desert are of the 

same type as those of the Clay-desert. 

I" 
k' . 
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Fig. 1'/. Allnua( Spring-plants from Sand-desert: o. Lachnoloma Lehmanl'i. 
h. 7'etracmc recurvata. c. Fumaria Va illan Iii. d. Streploloma clesertoral'rt. 

c. Sen«io sUbdentatus. f. Roissiera bromoiclcs. 

If we now consider the perennial Spring - plants, 
will also be found to be the same species or species 
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simHar type as the ones of the Clay-desert. There Poa bul
bosa was the most important species, and in the Sand-desert 
it occurs locally in great quantities on stationary soil, but 
Carex phusodes (and C. slenophulla) are here the cbief species; 
the horizontal rhizomes of these species are well adapted for 
growth on a stationary sandy soil. 

Other hemicryptophytes in the Spring-aspect of the Sand
desert are RhelllH lataricllni (see p. 56), Eremostachys - spe
cies, Scorzonera plIsilla, Aslragalus ammolrophus, chiwensis, 
orbiclIlaLus. The species of Astragallls have multipinnate leaves 
as in the Clay-desert, tbe leaflets are bairy and elliptical OJ' 

ovale. 
A number of geophytes are recorded for the Sand-desert 

in spring: Tulipa biflora and Ancirossowii, Allium ('aspiel/III 
and sabl//osllm, Rhinoptl(1/l1111 Kare/ini (all Liliaccae), Eminil1111 
Ledebouri (Al'acene), Iris fa icif a [iu , [,[/lOl'io odora, and the para
sites PIle/ipaea flalla and triuaillis, lbe former with an in
florescence which almost attains the height of a metre l). 

By comparing the plants "mentioned, it will be seen that 
the spring-perennials of the Sand-desert a1'e formed aftcr the 
same type as those of the Clay-deserl. It is possible tbat 
at any rate all lhe ephemel'al species are common to both. 

CHAPTER 10 

The Riverside Thickets (Bushland). 

My own observations on the Riverside Thickets only extend 
to those on the lower parl of the Amu Darya, but thickets 
also occur along the rivers Tedshen and Murghab, etc. (AN
TONOW, KORSHlNSKV). 

My knowledge of the Amu Darya was acquired during a 
boat - journey I ade by the expedition from Tsbardshui to 
C J\\'a and Kunja Urgentsb, a trip described by O. OLUFSEN 

"Geografisk Tidsskrift" vol. 15. 
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