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. . . . . Uula.vium, und direct orrr w a y  towartls Cathay,  be- 
twix t  the etrst u11d north-etrst. He!yond Huluxiclnl ') is (1 ce~~ttrin 
river, whereo~l stand nluny castles und villuges belonging to the 
king of Buluxiunz's brother; und after three days  jorrr~ley is the 
province Vuchan ,  having I length und breath three t l ~ y s '  
journey, the inhabitants whereof huoe ( I  peculiur lunyrruge, arlci 
worship Mohummed . . . I f  you depart thence betrvist the 11ortl1- 
eust and east, you nlust uscend for three whole duys  iogeiher, 
until yorl come to a n  exceedingly h igh nlolrntuin, than  which 
ihere is said to be no11e higher in the world. There also be- 
tween two rnountuins is a great lake, und through u pluin 
runs  u very fine river, neur rvhiclt are excellent pusiures, so 
ilzai irz them a lea11 horse or a n  o x  111ug be fut in ten days .  
There are also plenty of wild beasts, especially ezcmeetlin y great 
wild sheep, having horns,  some of the111 six: spans long, of' 
wh ich  the!] malee divers kinds of vessels. The  plain col~tuir~s  
twelve days' journey in length, u r ~ d  is called Pumer; nor is 
there a n y  habitation there; and travellers ~rlust  carry oictuuls 
wi th  them. N o  bird also appears there, b y  reason of the cold; 
and it is reported that i f  fire be kindled there it is not so brig111 
nor so effectual to hoil anything as in other places . . . . 

M A I ~ C O  POLO (Voyages and travels, 1307). 

') = Badakshan. 









INTRODUCTION 

T ril.: second Danish Paniir Ex\;peditiotl, due to the initiative 
of P~~ofessor  0. O I - U ~ ~ S E N ,  at that titile a lieulenallt, alld 

under his leadership, left (:openhagell in Ma1.cli 1898. Tlle 
route lay across Russia, by s lea~ner  over the (:;lsl)iali Sea, 
by rail through Transcaspia, stol~ping at \rarious places under- 
way, to Ferghana. I11 the little village of Osll which is located i n  
this latter country, our  caravan was fitted out, and i l l  the 
month of June  we turned our faces southwards a ~ i d  went 
over (;uldslia, Olgin Lug and the l'aldyk Pass to the Alai 
Plain through wrhicll flows the Kisil-Su, a tributary of the 
Pandsh.  South of the Alai Plain the expetlition entered 
Pamir, passed the Sea of Kara-Kul, (about 4,000 metres ab0i.e 
sea level), went over the Ak-Baital Pass and reached the 
Murghah River on which the Russian fort, 13amirski Post is 
situated. From this point our way led west\val-cl. through 
Tshatir Tash to Alitshur Pamir, and in the neighbonrliootl of 
the mighty alpine lake, Jasliil Icul, (about 1,000 1n6lres above 
sea level), we spent more than a month. This was the ~i lost  
important episode of the period spent in Pa~n i r ,  esl)ecially for 
a botanist, as  leisure was afforded for making escu~~s ions  
far and near. The expedition left this part of the cour1tl.y 
in September, going South over l'uz I<ul and the (:ha~.gush 
Pass (4,210 mklres above sea level), along the I'atiiir-l)a~.in 
to Wakhan.  The  autu~i lu  was spent in the soutliern ant1 
western valleys of Patnir, the Walthan, Goran and  Slluglian, 
and a t  the end of October we went into \vinter c~uarlers in 
Chorock, a little country village situated where the Gund 
river joins Pandsh. In tlic beginning of hilarch 1899, we 
retraced our steps across Pamir, which was now covel-ed 
with snow, and the first days of April saw us again in Osll. 
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The sunimer of 1899 was sl)ent iu Transcaspia, Septernher 
and October in Persia, and in Novenlher 1899 the es1)eclition 
was back in Copenhagen. 

The cartographic, tol)ographic and elhnographic results 
of tlie expedition have been published by I'rol'essor OI.UYSI.:N, 
while Mr. A. HJUI,EI~,  senior assistant 111aster at a 1)ublic 
school, published the results of measure~iients of air electricity 
and studies of the dialecls of southern and western Pa~n i r .  
(See the literature list.) The botanical results have 1)een 
published b y  Lhe author of llie present article, first in a 
number of tasonoulic pal)ers,') later in a book on tlle vegeta- 
tion in the Transc:~sl)ian l ,owla~~ds .  (See the literature list.) 
The present paper is tlie last of the articles on the results 
of the expedition. 'The manuscript has lain lialf-co~npletetl 
for a long time and its conclusion has been frecluently 
postponeti on account of stress of other work. No one 
realizes better than the author hinlself how niucli this is to 
be regretted. 

') These publications are located as follows: \'idenskiibelige Meddelelser 
fra den naturl~istoriske Forening i K b h v ~ ~ .  1901 - Cargol>liyllacene (by H.  
WINI<I.ICI\), I~anunculaceae, I'hytoplankton from the Caspian Sea (both by 
OSTENFI.:I,I)), in the same periodical for 1903 - Cruciferae, Umbelliferae, 
Valeriaoaceae, Compositae (by HOPF~IANN) ,  Gramineae (by HACKEL), Potamoge- 
tonaceae (by H A A G ~ I ~ ) ,  Cl~enopodiaceac; Botanisk l'idsskrift \'ol 24 - Nouvelle 
espcce de Riella (by POIISII.I)); \'ol 26 - Pteridophyta, Gnetaceae, Cupressaceae, 
Lemnaceae, Typhaceae, Juncaginaceae, Alismaceae, Typhaceae, Juncaginaceae, 
Alismaceae, Liliaccae, Convalliiriaceae, Amaryllidaceae, Iridaceae, J u ~ ~ c a c e a e ,  
1,ichelles (by WAIXIO), Orchidaceae, Salicaceae, Cupuliferae, Urticaceae, Cannaba- 
ceae, Polygonaceae; in Botanisk 'TidsskriftVol. 27 - Amarantaceae, Phytolacca- 
ceae, Rerberidaceae, Ceratopliyllaceae, Papaveraceae, Fumariaceae, Reseda- 
ceae, Violaceae, Frankeniaceae, Tamaricaceae, Euphorbiaceae, Oxalidaceae, 
Linaceae, Geraniaceae, Balsaminaceae. Malvaceae, Hutaceae, Zygophyllaceae, 
Polygalaceae, Ampelidaceae, R,lamnaceae, Thymelaeaceae, Elaeagnaceae, 
Saxifragaceae, Hibesiaceae, Hamamelidaceae, Hosaceae, Lythraceae, Oenotl~e- 
raceae, Haloragidaceae, Myrtaceae, Loranthaceae, Primulaceae, Convolvu- 
laceae, Solanaceae, Plantaginaceae, Bignoniaceae, Apocynaceae, Asclepiadaceae, 

Rubiaceae, Caprifoliaceae, Dipsacaceae, Scrophulariaceae, Selaginaceae, Gen- 
tianaceae, Borraginaceae; Botanisk Tidsskl-ift Vol. 28 - Fungi (by HOSTRUP), 
Cyperaceae (Ily Os ' l ' eN~l~:~l~) ,  Labiatae (by B I < I ~ ~ I E T ) ;  Bulletin de 1'Herbier 
Boissier VI - Papilionaceae (by FHEYN); Botanisk Tidsskrift Vol. 29 - 
Additions and Col-rections. - The Algae are still unpublished. 



P A R T  I. THE ALAI M O U N T A I N S  

by the 

is a mountain range lying no1.tl1 of Par~lir a l ~ d  
,etching fro111 east to west. It is sepal-ated fronl Pamir 
Alai Plain, o r  the Alai Steppe, a s  it is often, (incor- 

rectly, it seems to me) called. From an  orographical point 
of view, then, the Alai Range may he considered the northern 
mountain boundary of Pamir. It slopes toward the north, 
down to the fertile, densely populated coulltry of Ferghana, 
a t  one time the I<ingdom of the Khans of Kokan. Ever 
since olden days important caravan routes have led fro111 
this country to western China (Kashgar). These have been 
enlarged and improved recently by the Russians. Our  espedi- 
tion, after being fitted out a t  Osh, left that town 1)y one of 
these routes, going through Gultsha and Sufi Kurgan to the 
Taldyk Pass, from which we descended to the Alai Plain. 
This  was in the latter half of June, 1898. From ric-lily 
cultivated country the way now led up into the estrenle Toot- 
hills of the range, fresh green and rounded, c o ~ e r e d  wit11 a 
dense carpet of grasses and Cyperaceae: 130a bulbosa, Festaccl 
ouina uar. sulcata, Cclrex supina, C. nitida oar. conglohatcl, 
and others, and dotted with flowers in great profusion. Hcre 
Ere~nrrrus rob~lstlrs bore its crimson clusters two mktres in 
the air, like burning torches, and the intensely yellow Erenro- 
stach!ls labiosa and the white E. nrlda, large and upright as  
waxen tapers. The Trollius-coloured Anentone biflorc~, nfacro- 
tomia euct~romon, Erysim~lrn canescens, and Errphorbicl s r l b -  
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cortlatcl all had yellow blossoms, while Hedysclrurll sollgoric.lrn~, 
Onobrycl~is pltlchella, Astrclgalrrs platyph!lllus, Corlsirticl 111ic-ro 
carpa and Tlz!lmrrs serp!yllrrrn had red, Gerunionl c o l l i  oor. 
alpinurn and Viola si1oestri.s lilac, Lapp~rlu sp. and Myososlis 
arenaria blue and Silene brahuica, Astrucjcrlrrs alpinus and a11 
undetermined lily white 

Climbing higher up  we entered veritable ~ ~ l o u n t a i n  glens, 
their sides formed from a blue-black clay-slate and their 
bottoms filled with the strange conglonlerates co~nposed in 
part of very large stones ceinentecl together wit11 clay, wliich 
will be discussetl further in Chapter 11. Through these con- 
glomerates, which we found in the valleys also in Pamir, the 
r i ~ e r s  of to-day ha\-e forced their beds. High up, at Sufi 
Kurgan for instance, a little over 2,000 mktres above sea 
level, we fount1 on the disintegrated sulSface of' the slale 
mountains, a poor scattered \legetation, wilh Ephedra disia- 
cllya, green bushes a foot or  two high, Artemisia sp., lJn~hiliclrs 
Lieuenii, Lagochilus Parllsenii and 01-yzopsis lzolciforlnis oar. 
sor~yoriccr a s  its ~rlost iirlportallt components. Stipa barbata 
oar ylatyphylla \vl~ich at great altitudes, (2,400 metres above 
sea level), is replaced by Stipa orientalis oar. irichoglossa, was 
seen occasionally and also the acicular-leafed Arenaria Lede- 
boariana, Polygonlrm aceroslrm, Astragalrrs rnacrotropis uar. 
robrlstus, A ,  tibetanus, Sis!lmbrirlm brassiciforme and Sedum sp. 
I found Orchis turcestanicrrs, and Prirnrlla sibirica in the 
marshes, and in a cold mountain stream submerged mosses, 
Br!lrlm Schleicheri uar. latifoliun~ and Philo~zotis calcarea. 

It was very striking that throughout lower Alai hardly a tree 
was to be seen. Near Gultsha, at  a great distance up  in the 
mountains a few scattered dark evergreens were discernible, 
presumably .lrrniperlls excelsa, which B. FEDTSCHENKO men- 
tions from he~-e,  and which he assumes has  been driven out 
by cultivation. Along the valley trails which we followed, 
single lonely poplars or  ~ ~ i l l o w s ,  (Salix coerulea), were to be 
seen, always with tattered fragments of garments hanging 011 

them. There is a belief current among ihe Kirghiz, who 
wander with their herds in these regions, to the effect that 
single trees, standing free, are sacred and capable of effecting 
a cure, when a rag, which has  been in contact with a 



diseased or injured spot is hung ul)oll Illem. a conse- 
quence e\.ery tree fairly bristled with 1-ags 01' multi-colollre(] 
hues. All  the trees remaining are cot~sider-ed sacred. 
'I'lle reason that so l'ew remain must presl~mnbly be sougllt 

in the fact that they were not always so re\.erenc.ed. There 
is 110 douhl hut that under normal conditio~ls tllcse regions 

woiild be densely wooded, - at all events the valleys TIle 
no~nad ic  Iiirghiz have chopped down tree in great qilalltilies 
for fuel, and [heir grazing herds 1ia1.e prevented the subse- 
clilent growth of seedlings. NOIS did we see a n y  signs of  111c. 

trees and busl~es,  poplars, bit.ches, fi/~o(lode~~drmt, Herl~rris, 
Crataegrls, Hrzhus /i.i~licosirs, Hippopl~tri;~, rtc., mentioncltl bv 
GEIGER as  found on Alai's norl11e1-n slope; tile reas011 too is 
~ ~ e s u m a b l y  the same, \vc followed a ~n uch travelled c.ar:r V:III 

route. Almontl bushes, (Anlyyd(l1lls cor~tl~rlrl~is), alone, \vcl.e 
con1 moil. 

The  climate of Alai must be propitious to 1rees. To  
certain knowledge 110 nleteorological obse~.vations on this 
matter exist, with the excel)lion of those ~)uhlished by 0 1 . r ~ ~ -  
SEN, based on the few days of our sojou1.11 in Alai. The Alai 
mountains indeed act as  a screen 1.01- Pamir rendering it rain- 
poor by intercepting mois1ul.e conli~lg from the north and 
c o n d e n s i ~ ~ g  in into rain. We experienced several severe 
thunder showers in these regions, and fronl these and the 
accounts of similar storms given by natives it would seer11 
that much rain falls in Alai. The vegetation, especially on 
and near Olgill Lug, bears witness to the same. The woods 
near Olgin Lug proye to what an extent climatic conrlitio~ls 
have favoured their growth, and seem too, to indicate that 
the Alai Range further down might, in fact, become wooded. 

O l g i n  1, u g is a grass g t . o \ ~ ~ i ~  plain in the Alai Moulltains, 
narrow and abo~11 5 kilo1n6tt.e~ in  lenglh. It lies about 2500 

niktres abore  sea level with its greatest lengtll runni~lg fi.0111 
south to north. High mountains, ab. 3,500 1n6tres a b o ~ e  sea 
level, some with their sunl~ni ts  covered will1 snow, sllilt i l  
in on  every side. It is watered from south to ~ lo r th  by the 
little stream, Kurshah, which, coming fro111 the I'aldyk Pass, 
flows into the Syr Daria. We spent several days on Olgi11 
1,ug alld very regretfully left the 1)rautil'ul spot. 111 I ) ~ - i I l i ; ~ t l t  



sunshi~le, hroken hy ref1.es11ing showers, our excursions on 
0lgi11 Lug and up the wooded nlou~llain slopes, where the 
flora was rich and varied, were a joy. 

The plain itself is treeless, but along the banks of the 
Kurshab a few snlall junipers, Jlrniperrrs psencioscrhina, were 
growing. It is probable that the plaiu would by nature he 
densely forested and that the absence of trees is due to man. 
Not only is Olgin Lug situated on the caravan route to Kashgar, 
but it is inhabited as  well by a number of Kirghiz. Their dorne- 
shaped Kibitkas may he seen here and there, while their 
live stock, especially the Yak bulls, graze far and wide. 
These alone are sufficient to prevent the growth of new 
forests. They are very amusing, these sturdy diminutive 
oxen, with their horse's tails and pig-like gruntings. They 
and their masters, the Kirghiz, the barlting dogs and the 
women, with high turbans, lend to Olgin Lug a populous and 
picturesclue charm, increased by the ever moving caravans 
on their way to and from China and Pamir. These stop 
for a night on the plain and are soon off again, a long line 
ot' heavily burdened horses and camels, hung with bells and 
acconlpanied by drivers, horsen~en and dogs. Marmots, (Arc- 
to~n!ys rnarmotta uar. dichroa) too, were lively. Their bur- 
rows were legion, and in riding great care was necessary, 
lest ones horse should stumble in one of their holes and 
break a leg. These sinall animals are both quick and shy, 
They would squeak as  they perched or played about, only 
to disappear in great haste a t  one's approach. We saw, too, 
nlally small, burrowing rodents, the gray and brownish gray 
Aruicola tiarlschaniclrs and the almost tail-less Ellobirrs tal- 
pinrls. 

The plain is covered with grass, but the vegetation, 
which rl~ost closely resembles that of a meadow, as  it is 
principally composed of mesophytic hemicryptophytes, was 
solnewhat tramplect down and cropped. I made note of 
Atropis corloolata, Festuccr ouina oar. uallesiaca, Carex stello- 
pllylla [Jar. desertorurn (conlmon), Auencr desertor.rlrn, A1opccrlrrr.q 
prulensis, as  well as  Cerastirlm fblcatum, I,epyrodiclis holos- 
teoicies and the litlle gray annual Al!yssrrnl desertorrlrn and 
ve1.g tiny speci~nens or f rodirln? ciclltcrrinm, Klrrrlex sp., Poten- 



r .  tillu sp. ,  1uraxac.um sp. Along the Kurshab I h e r  I found 
llubresia Hoyleurlu, Stirpes pauci/lorrrs a11d ru~~~prr s s l l s ,  Y'riglo- 

I .  r hi11 polnstre, C e n i i u ~ ~ a  Ieucon~elaenu, 1 ~~phrosper1~~11111 ult(1ic~l11t, 
I,upylllu teilllis, Ellphrusia Heyelii and Fn~lcrriu r~~icrostorrlu 
growing, and in the water, Runrmc.rrlrrs r~utails with floating 
leaves and Rryunl Si.ItIeichrri were swimn~i~rg.  

However conditions changed as soon as we began to 

Fig  1 Forest of Juniperus pserrdouabiria un Olgin Lug. cuurttring u slope 
below a steep rock. Drawing after a photogrxapli, 

climb up the mauniains. We found ourselves at once in 
woods of juniper, .Tunipertzs pseadosabincl. This: species 
extended from the plain all the way up to the su~umi ts  of 
the adjacent mountains, to an altitude of about 3J00 metres 
nhove sea level. At this height, tlrough, the jutlipexis were 
but bushes at most 2 11rL"tres tall, far too scattered Lo be 
considered a wood, F3elaw 011 the ot l~er  hand, the junipers 
formed, as- I have said, a wood. T l ~ e  trees attained 10-12 
metres in  height, and inany had mighty t r u ~ ~ k s ;  a sitlgle one 
which we rneasured had three Irunks, tlra I:~rgest, a nrctre 



above the ground, was 1 , s  ~nktres in circumference, and at 
the level of the groi~nd Ihe three together ~neasured about 3 
mi.tres in circu~nference. Jr~niperus pserrdosabir~tt has not a 
very close crown, the scale-like, or  in sorne cases needle 
like lea\les form foliages far from full or  unlbrageous. There 
were many dead linl bs, doubtless killed by G!lrn~losporarlgiur~~ 
jrrrtiperirlrrrrz, for the lalter's pale 1)rown spore masses were 
very coillnlon on the branches, which showed s\vellings 011 

the infectetl spots. 
The  wood of the junipers had very narrow annual rings, 

indicating the great age of the large trees. Unfol-tunately 1 
11ad no opportunity to count the 1.i11gs. 

In the lowest, most fertile part 01' the juniper grove the 
distance between the trees was 5-7 mbtres, thus afl'ording 
light and room for olller planls to grow. The  ground was 
stony, danlp and nloi~ldy wit11 fallen branches and needles. 
It was covered by a sonlewhat dense herbaceous vegalion, 
while between the junipers various bushes and single small 
other trees were scattered. Among the latter we saw only one 
little non-flowering Sorbus, under 3 1116tres in height, (FEDT- , 
SCI-IENILO mentions S. Chianscl~ar~ika from here), while Berberis, 
(FEII-I'S(:HENKU ~llentions H. heterophrylla from here), Rosa, (both 
were barren), Spirciea imre~la ta, Hibes tr.iste, Lonicera It ispida, 
Kcxrelini and ~i~icroph~ylla,  all with rather large leaves and 
growing to a n  height of 1 -3 mi.tres, and the little fine-leafed 
I,o~liceru Olgae rep~.esented the bushes. I found cliulibing 
Cle~natis alpina oar. sibirica. There were no other arborescent 
plants and the species already mentioned were so few and 
far between that they contl-ibutetl hut little to the general 
l)hysiogno~ny of the vegetation. 

The  herbaceous vegetation was however rich and varied, 
the profusion of flowers was nothing short of marvelous, 
dotting a carpet of perennial grasses: Poa attenrrata, Festrrca 
ooi11a r)alm. uallesiaca, Koeleria cristata, the narrow-leafed Auena 
desertorrc~n, the broad-leafed I'oa prale~lsis, Festuca sibirictl, 
Curex supina and ~lilida, and others. Of "flowering" plants 
the perennials were the most numerous, a s  a rule 20-30 

cen1imL:tres tall with broad leaves and large blossoms. 1'0 
111;s group helong 'liollius songoric~rrs, I<rirlrrrtcrrlrrs sorlgoric~rrs, 





Anemone albana and ~lcrrcissiflortr, O~losrna Cl~leli~ri, Gentitrrrtr 
Olioieri, Ceraslilrrn dahuric~l111, (40 c.111 tall), Aqrlileg ia sp., Car- 
tusa Malthioli with its beautiful foliage and handson~e  purple 
clusters, Linunl heterosepalum and I,. perenne, Aster rrlpi~~lrs, 
Crepis ~nulticaulis, a rosette-plant with a long peduncle, La- 
rniurn alburn, the two broad-leafed large Lig~lltrriu-sl)ecies, I,. 
robusta and L. altaica, both with great yellow heads, I'ur- 
nassia subacaulis, Po lygo~~um rlrnlicifolirln~ trrl t l  Rl~elrnl Web- 
bianir~n, Valeriana caespitosa, and Ferrrlu ,laesc.hketrnu, of which 
I only saw the leaf-rosettes. The nailles of these species will 
give a European reader a n  idea of the luxuriant growth 
and abundance of flowers. 

The low perennials, 10-20 CIII tall, a re :  Thyrnrls sy. 
(colnmon), Astragalus alpinus and ~ngriopl~yllus, Carex supina 
and nitida, Pote~ltilla bifurca, with subterranean runners, Poly- 
gala comosa, L,eontopodiunl alpinil~n, Psycllrogeto~l tnrcestaniclrm, 
a rosette plant with yellow blossoms, Saxifraga cernuu, Stel- 
laria gramirlea, Adoxa moschatellir~a, the yellow flowering 
Viola uniflora, Carum atroprlrpnreum, Draba incana and 
media, the beautiful Isopyrum une~nonoides and  the even 
Inore beautiful I. grandiflorrlm, both with low finely pinnatisect 
foliage and large white o r  pink blossoms, Ox!ltropis hrrnli- 
firsa, Prirnula farinosa, Botr ychirr~rl lunaria, Cystopteris fi~agilis, 
f i agar ia  sp., Pedicrrlaris pycnantha, Galirr~n sp. 

Many of the low perenilials are more or  less cespitose 
in their growth: the very common Ast~~agalrls pu~niro-alaicrrs, 
which has abundant pi~lllate foliage and yellow sten~less 
blossoms, Potenlilla radiata, ~zioea and hypolerrca, Androsace 
oillosa, Koeleria cristata, Festirca ooina oar. ualesiaca. 

Bulbous plants claim a special place. W e  found the 
lovely blue lxilirion Pallasii, Fritillaria nlthenica, a common 
plant, 20-30 cm in height, with narrow leaves and large 
reti and yellow mottled flowers, Gagea persica, and  the fol- 
lowing spring, March 1899, Crocus alataoicrrs was found in 
1)lossom. 

Finally the juniper woods contained a number of annuals : 
(;enliarla leuco~nelaer~a, Luppula Ienrris, Euphrusicr Regelii, 
Vuleriur~ella plagiostephana, Smeloreskio sis!ylll bl-ioides, a11 t i  11 y, 



small-leaved, sleoder, soft plants, among which I.upplllu anll  
S~nelowskic~ are covered with hairs. 

In the j u ~ ~ i p e r  wood the following Cryptoganls were 
Lbu~ld : Mosses, l l i s t ic~l~u~~t  c.upillar.er11~1, OrtllotriclluIn ano- 
1 1 1 ,  1 1 1 1 1  S ( ?  'I'ortulu ruralis, the three latter 011 

stones, 'l'intnliu buuaricu, iIr!yrin? pendi1lrrrr1, ibrtola fruyilis 
vur. yocillum, and of lichens Lecidea cundida and DerrnUlo- 
curpon 1nirliatl1111 011 stones, Lecar~ora mulabilis and I>. unl- 
brirra uur. unlbri~rofuscu, Placodianl aurantiacum, A1laplychicr 
ulotr-ichoides, Lecideu yorliophilu and glomerulosa on branches 
of the juniper, and tinally Cladonia p!yxitlu/a vur. pocill~tnl 
and Lecunoru bracteuta nar. alpi~lu on the ground. 

By glancing at  the species it is easy so see that this rich 
herbaceous vegetation is for the most part composed of 
rnesophytic hemicryptopl~ytes, indeed many of the111 have 
rather a hygrophytic character, Ibr instance ' r o l l i ~ s ,  Gerl- 

tiana, Parnassia, Saxifiaga, Adoxa, 1'1-inlula, Botrychiil~~l and 
Pedicularis. As far as 1 have been able to judge Tlllyrnus sp. 
and Androsace uilloscr are the only chamaephytes and there 
are only a few annuals. 

That  this herbaceous flora depends on the trees for its 
existence is proved by the fact that where the latter are 
lacking the former is also. It must therefore be called an 
under-vegetation. BORIS KEI.LEH has described sinlilar vege- 
tations from the Altai Mountains, open pine, la]-ch or silver 
fir forests with vigorous or  more or less dense herbaceous 
vegetation, of which he gives analyses. It appears in looking 
these over that in Altai, too, hemicryptophytes are most 
con] lllon. 

Juniperus pseudosabina does not form a wood everywhere. 
In many places the trees are scattered or bushlike in fo r~n  
and then the herbaceous vegetation is far less abundant. 
However under the bushes there is Inore green to be seen 
than between them; it grows in a dense verdant carpet of 
annuals, including Veronica cardiocarpa, Galierll songoricrrnl 
ao(l spurium, grasses (without flowers), and a tiny Borragi~~sceous. 
Tlle mountail1 slopes were covered with stony gisavel doltcd 
here ;~lld there wit11 plants : I.ayochilrrs ' 1  I I.riliriol1 
I'clllusii. Epheclr.a dislucl~ yo 1 ,s niPt res tall, \?sriolls bane11 



grasses, Arterllisitr sp . ,  I~ote~~t i l lu  hifrlrctr, l<'errlla .laesi.tlkrcirttr 
and a thoniy-leaved cusllion-plant without b losso~l~s ,  presu- 
rliahly an Accrn tholir~torl, Curmijs rlitidu l l ( l r m .  i.onglobtlttr, the 
annual Polygorlll111 acerosrrrrr, Nepetcl sat~lreioides, Pou atterlrlcittr 
and persictr, Frlnltrritt Vtrilltrrltii, Adorlis tre.stiualis vclr*. ~~tirlitrltr, 
Callipeliis crrculltrr-ia, Kllirttrrltlrtrs sp . ,  A/-arlar'itr serp!lllifolitr, 
Asperllyo procr~r~ther~s, llrorllrrs terbtoru~n, B~~onllrs chrirlitlrs. Nor 
clid this plant co~nmuni ly  show any signs ol' se~.o~norpl iy .  
It contained indeed speci~nens like the labiatous I,crgot.hilrrs, 
Arternisia, and Ephed1.a which are somewhat xerophytic., since 
I,trgochillrs is thorny and has  leathery pinnatisect leaves, while 
Ar.terrzisitr is silvery haired, and Ephedrcl leafless, yet the 
majority of the species are tiny, soft, slender annuals,  easily 
destroyed by a short drought. It is possible too, that later 
in the year they would have been gone, we found then1 in 
.June. Many of the annuals seen1 to have heen itnpol-tecl, 
(Furrluritr, Adonis, Asperuy o, H~.onlus.) 

Climbing higher up  the m o u ~ ~ t a i i l  side the junipers are 
lnore and more bushlike and gradually disappear. Here at 
an  altitude of 3,000-3,300 nic'tres above sea level, with 
patclles or snow here and there, the \legetation comprises 
only a few species. I found the lovely borragii~aceous Ma- 
c~-otorniu elrchrorllon~ with its blue b losson~s  u~lfolded and the 
dainty little Isopryr.tlrn gr~arzd i f lor~r  finding foothold in the 
cracks of the rocks. The  crucifel-ous Pcrrrya pirlntrtifidu and 
P. fruticrrlosa are also rock plants, a s  are S111elorvskia calycirla 
and Drcrbtl fltrdrlizerlsis. I found too Ctrrex rnacrog!yna, L,logdia 
serotina, Htlodioltx rosecr, Allirlrrl nlonadelphrmt, Lirlrlrrl perenrle 
and l~t11orni.s oreopllila. All these were perennials. The 
season up here was too short for annuals. 

The  mountain tops resemble fell fields lnore closely than 
anything else, for the vegetation was so syal-se that there 
was more soil bare than covered with plants. 

H. FED~TSCHENI{O (Pamir i Shugnan) finds 7 for~natioiis 
in Olgin Lug, but in his preli~niilary arlicles they are cha- 
racterized so briefly that  it was difficult for me to recognize 
them. This author states too, that barley fields are to he 
found on Olgin Lug. I n  such case i t  is the highesl altitude 
I'or the c - ~ ~ l l i v a t i o ~ ~  of cereals. 



The  forests of  Olgin I,ug were the only luxuriant forests 
seen 011 our exl~edition in Turkestan, and the sudden transi- 
tion to the parched, wind-scourged Parnit. was striking. Yet 
of all the 98 species 1 saw on and near Olgin Lug, about 
one half (48 "10) are also to be found in Parnir, while only 
7 O/'o were in colntnon with those of the l'ranscaspian I,o\vlands. 
As both Palnir and 'I'ranscaspia haye very little rainfall, it 
rilust be the conditions on [he n~oun t a i~ l s  which are cotnnion 
Tor Parnir and Alai. 

The  species cornmoll to Olgin 1,ug and I'amir are the 
following: 

Allium monadelphu~n 
Androsace villosa 
Anemone llarcissiflora 
Aster alpinus 
As t r aga l~~s  pamiro-alaicus 
Atropis con\roluta 
Bromus crinitus 
Carex stenophyllu 
Corlusa Matthioli 
Cystopteris fragilis 
Draba fladnizensis 
- incana 
- media 

Ephedra distachya 
Euphrasia Regelii 
Festuca ovina 
Gentiaila leucomelaena 
I sopyru~n  ailelnonoides 

grandiflorum 
Kohresia Royleana 
Leontodon alpinuln 
Ligularia altaica 
Linum perenne 

Lloytlia sc~rotina 
Mac'rotolnia eucl~rot~loli  
0sytt.opis l i l inlif~~sa 
Parnassia subacaulis 
I'hlomis oreol~hila 
Poa persica 
Polygonurn acerosu 111 

- rumiciI'oIi11111 

I'otentilla bifurca 
- hypoleuca 
- nivew 

Primula farinosa 
Ysychrogeton Lurceslaniculn 
Ranunculus songoricus 
Rllodiola rosea 
Saxifraga cernua 
Scirpus con1 press11 s 
Smelowskia calycin;~ 
Triglochin palustre 
Valeriana cacspi tosa 
Veronica cardiocalmpn 
Viola uniflora. 

The  above list is given here because it sho\vs that none 
of the plant species forlning the serophglic plant conimunities 
of  Pamir  are to be found in Alai at  Olgin Lug. The species 



ill the list grow in Pamir all under especially fa\'ouri~hle 
conditions, in nlarshes or  on shady ~nonnta in  sides. 

The Ala i  P l a i n ,  the sulrllller paradise of the Kirghiz, 
which forms the southern boundary of the Alai mountains, 
is watered by the river Kisil Su, (the red stream) whose 
waters like the soil of the plain are rusty red. The  plain 
near Sary Tash (3,270 mktres above sea level) is flat or 
slightly rolling and furrowed by lllany snrall streams flowing 
into Kisil Su. On June  27 the soil was dry and dusty when 
(lug, yet the vegetation did not impress one as  being xero- 
phytic. It  is composed of a short green-sward of grasses 
and C!yperacetre dotled with many gay flowers. The  main 
plants are Festuca ooina oar.. oallesiaca, Carex stenophylla rlar. 
desertorum (both cespitose) and the tiny annuals, Ceratoc-e- 
pllalus orthoceras and Alyssrr~n desertorrr~~z. Comnlon too were 
Aoena ciesertorrrm (cespitose), Anen~o~ze Tschernaewi, a rather 
low tuberous species, Asfragalrls Danieli Kochi, A. tibetanrrs, 
Prrlsatilla albana, Carex nitida oar. corlglobata and  Leptaleu~lz 
/1folirr11 Of these the latter only is all annual.  Alclli~rzilla 
sp., Draba media (annual),  Ps!jchroyeton trrrcesfcrnicrrm, Chorispora 
rnacropoda, and Sisymbrirrm mollisi~~zrrnz (perennials), were found, 
as  well a s  the following mosses, Tortrlla Parzlsenii on a slope 
near a stream and Bryrrm leptogl~jphodo~z at the mouth of a 
marmot burrow. The  vegetation both in appearance and 
species composition resenlbles closely that  of Olgin Lug and 
may best be compared to a meadow. Here, on the Alai 
Plateau, the plants are smaller and less well developed 
than on  Olgin Lug, and the absence of trees is natural, a s  
Sary Tash lies above the timber line. Near the river or  its 
tributaries on moist ground we found the delicate little 
Ranrrncalrls flexicarrlis, Taraxacrrm paludosrrnl, Carex Negelii, 
Scirpus alpinus (= prrmilus), Erysim~r~rz altaicrr~n, Polygonrrm 
cognalrrm and Primrlla algida. 

On the southern side of the Alai Plateau, near Bordo- 
Ha, there was a little pond with Hipprlris urllgaris and Pota- 
nlogeton graminerls. Here too, in a stony, dried-out river bed, 
Rheum rhizostachrrrn, a species under a foot tall, was growing. 



PART 11. THE HIGHLAND OF PAMIR1) 

Structure and Geology. 

I'aniir, the mighty highland, connecting Hindukush and 
h'a~.akoruni in the south with [lie Alai hlountains and Thian- 
slian in the north, and forming a sort of natural bridge be- 
tween these rnouritai~i ranges, falls sharply off on the east 
toward Eastern Turkestan, while toward the west its slope 
is gradual. The  water-shed dividing tlie rivers flowing east 
fro111 those flowing west, lies at about the line Rang Kul- 
Great Kara Kul, so that the larger part of Paniir is watered 
by streams flowing westward. (See the annexed map). 

These conditions, then, determine the eastern border of 
Pamir,  fixing it at  the line of the I<asligar chain of moun- 
tains, which extend from the north toward the south. Tlie 
western boundary is not so easily fixed. It may perhaps he 
~ ~ i o s t  naturally placed where tlie Paridsh River flows from 
the north to the south. Tlie northern border is the Alai 
P l a i ~ ~ ,  which is watered by the Iiisil-Su, and the southern, 
the upper course of the Pandsh and the Hindukusli nioun- 
tains. 

Between the rivers, which for the most part flow toward 
the west, and of which the most imporlant are the Pandsh, 
the Gund and the Murgliab, are high mountain ridges, 
5-6,000 metres above sea level. The greatest altitude is to 
be found in the East, where Mustagh-ata in tlie Kashgar 
chain reaches a height of 8,000 mktres, and in the north- 

') The land is often called .The Parnirsu. This name indicates that 

there are several *Pan~il*s., i. e. flat barren valleys. Howler as the name 
Pamir is ordinarily used, and as it used here, it designates not only the 
valleys but  the mou~itains between them as well, including also the western 
part where no flat valleys exist. Thus, when speaking of ))The Pamirsc in 

this treatise we mean the valleys, Parnirs specifically (in the narrow 
meaning of the word npamirc), while ~ P a m i r c  includes the entire district. 



west, (Darwas), where illere are &peaks more than 7,000 
1l16tres high. 

From a geographical point of ~ i e w ,  the Eastern part 
alolle belongs to "Central Asia1' a s  defined by HI(:HTHOFEN, tlie 
draillless water basin of olden days, where all the products 
of disintegl.ation remain in the land itself. The  la~.gel-, 
\vestern section, on the other hand, belongs to HI( :H,~HOFEN'S 
peripheral regions, - those having outlets into the ocean 
or  its relics, - and the water of the rivers of Pamir tlow- 
ing west, does empty into the Aral Sea. 

However the whole of Panlir may be included in 
MUSHI(ETO\V's definition of Asia Media, - that territory \vith 
110 outlet in the ocean. (See GEI('IEH, PAUI~SEN.)  

From an orographical point of view there is a difference 
between eastern, or  I'amir proper and western Pamir.  We 
may characterize the former as a coillplex of flat plains or 
broad valleys, now divided by high mountains, now suc- 
ceeding each other, tract on tract, and often watered by 
rivers. These valleys, whicli are from 3--4,000 mittres above 
sea level h a ~ e  separate names, - Little Painir, Great Pamir,  
Alitshur Pamir, Hang Kul Pamir.  Toward the west, how- 
eyer, in Lower P a ~ n i r ,  whicll borders High Pamir at ca. 
73" W., the \.alleys are deep and narro\\r, the riyers flock7 
more swiftly, there are no plateaus, but mountain ravines. 

Geologically considered, Pamir, that  is Eastern Panlir, is 
according lo IWANOFF one huge ~nounta in  mass on a lodg- 
ment of granite and gneiss. These rise to the surface, parti- 
cularly, in the southern part;  towarti the north they are 
largely hidden by the lnetamorphosed deposits of the paleo- 
zoic age (Devon?), - by slate, crystalline lime-stone, dolo- 
mites, and sandstone. Of upheavals which have formed the 
~ n o u ~ l t n i n  ranges, the lllost important and the oldest is the 
one running \V. S. W., for it is that u p h e a ~ a l ,  or  rather that 
series of parallel upheavals, which has formed the principal 
mountain chains and valleys. 

The  glacial period attained a very high development in 
Pamir. Many of its traces are still visible. A thick layer of 
ice once covered the enlire c o ~ u l t ~ ~ y ;  from this jagged, pre- 
cipitous, ice-breaking peaks towered, while the lower moun- 



tains were polished smoot l~ .  The valleys, r\.erywhel.e, we1.e 
filled with deep ~nora ine  deposils especially of conglonler.ates, 
through which the rivers of our age have wo1.11 their way. 
111 Pamir  of to-day there are no glaciers except in the ~iortli  
and east on the highest niountains, al lerr ,  indeed, they are 
very large. 

The  glacial period was followed by a lake periocl, durilig 
which Inany lakes, far  greater tha:l those ol' to-day, came 
into being. In Inany places, in Alitsl~ur for instance, water 
washed out all traces o l  the glacial period, eating away tlie 
rnoraines and depositing the debris in the hottoms of' the 
valleys. 

The glacial period and the lake period together, still ac- 
cording to IWANOPIT, have given to High Pamir of to-day its 
orographical characteristic of plateau. 

Accordi~lg to another theory, represented amolig others by 
M A X  FRIEDERICHSEN, conglomerates, the so-called Hanliai 
formations, are the results of atrnospheric disin tegration in 
a n  arid climate. 

From a tectonic point of view, High Pamir is no liloun- 
tail1 plateau, but, as  has been stated above, a mighty moun- 
tainous mass, wit11 deep valleys partly filled with deposits 
of conglomerates. The valleys are continually being filled to- 
day a t  a lively pace by the help of the atrnosplleric dis- 
integration, which is \-ery great, on account of tlie enorlnous 
differences in temperature from season to season, and be- 
tween day and night. Huge stretches of talus a t  the hase 
of all the mountains bear witness to this. 

The  deep valleys of Lower Pamir, \\fit11 their steep 
slopes are being fillrd in a similar way. Here, though, no 
glacial nor lake period has acted as  an auxiliary. 

Lower Pamir, as  its name indicates, does not lie a s  high 
a s  High Pamir.  Chorock, located at tlle junctioli o f  tlie 
Gund and Pandsh rivers is about 2,100 nibtres above sea 
level, Pa~ni r sk i  Post i l l  High Pamir ahout R,( iOO metres. Tlie 
climates of the two localities are very similar, as  the C L I I . Y ~ S  

011 Fig. 3 show, but that of Loner  Panlir is ~i lurl i  milder 
and has far Inore rainfall during the winter season (sec 
below). The valleys of Lower Pamir are culti\,ated for the 
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  no st 11a1-1, and \-illages :Ire scattered here all(] there. '1'11e 
population, Iranian by race (Galtshas o r  Mo1111tain-l'adjiks) 
has fixed habi tations, whereas the population af High l'irtnir 
is sparse and of the nomadic Kirghiz. Regular agriculture is 
practised in the t'andsh valley (Wakhan 1)al.ia) to Ssarhad 
(3,350 nletres above sea level), and it1 1,angarkisht (:j,OOO 

metres), where our exl~edition tnade a halt, hot11 cereals ; I I I ~  

fruit trees (apricots) are grown. Near Sliac11 Daria culliva- 
lion extends ud to Sseis (3,160 ~ii+tt.esl, along the Guntl river 
111' to Ssardynl (3,160 tn&tres), in the Murghab valley to 
Ssares (3,200 ~netres)  and on the Alai plateau to 2,740 ~nlbtres. 
('l'his is accortling to (;EIGEIS.) In a large part of Lower 
P a ~ n i r  then, the valleys are cu l l i~a ted ,  and according to 
(;EIGF:H in eat ly days the cultivation extendetl eve11 lligl~er 
up  than now. The condition to-day he cloes not think clue 
to a changed climate, 1)ut rather to the lack of energy of 
the population. 

CHAPTER 3 

The Climate of Pamir. 
The clinlate of Patnir is contiuental. The  winters are 

cold and the summers, in consideration of the high altitude, 
hot. The  actual summer is short.  In High Pamir,  July and 
August are the only summer n ~ o n t h s  in which plants grow 
and blosso~n,  ant1 even during these months, in which the 
average temperature is over 13" night frosts up  to -- 4' are 
common. A t  the end of  August the minimu~n-thermometer  
of the expedition even registered - 10°,2. 

However the days are for the most part bright and hot. 
The light is so strong that one is obliged to  ear coloured 
glasses, and the sun burns so liercely in the thin atmosphere 
that hands and face become blistered. As ure rode horseback 
hour after hour in this scorching sunlight the upper side of 
the left hand holding the reins was often covered with great 
burns;  and it has  happened that the foot exposed to the 
sun's rays even though protected by a great boot, was so 



scorrlle(1 thal one was ol~liged to d is~nount  lo avoid keeling 
over in a faint. 

In Pamir  one is exposed to great changes in tempera- 
ture. One a f l e r n o o ~ ~  i n  August the tllermolneter I-egistered 
24') a n  hour bel'ore sunset, a few hours later i t  s l lo\~ed l o U  
frost. 

?'he summer days, too, contain otller surprises than 
Lhose of changes in tem1)eralure. 0 1 1  July 21 for instance. 
(it was not the only occasion) :r very severe snow storm over- 
took us. Dense clouds of snowr nrcr.e driven h i l h e ~  anti yon 
by a wllistling wind and we were unal~le to see either be- 
hind o r  ahead. 

Sucll gales are frequent i l l  High Pamir. I n  the evening 
the wind would often sudde~lly begin to howl tlo\vn t l ~ e  
mounta i~l  sides, carrying stones and gravel in its path In a 
s l ~ o r t  time houreyer all would he quiet. With the exception 
of these ~nounta in  storms I'arnir is a country where genlle 
breezes or  total calm are the natural order of events. See 
OI.LJFSE,Y and Frcrc~:~ on this point. 

The  canopy of clouds is light. According to I.'lc:li~n, 

Pamirski Post has 116 clear days anti 55 cloudy. The re- 
maini~lg  194 partly cloudy days have presumably nearly all 
been bright with scattered cumulus clouds covering the lops 
of the mountains, for this is the usual condition of all'airs. 
(Compare OLUFSEN.) 

In the summer-time Pamir is practically ~.ainless Hot11 
the amount of rainfall (see the Table) ancl the nurnber of 

rainy days are very small. Pamirski Post has a rain-proha- 
bility ( K ~ P P E N )  for the month of July of O,II ,  for January 
of 0.10 and,  according to FICKER, three months can pass 
without a drop of rain falling. The rain-probability for 
Chorock is 0,04 ill July, O,22 in January, and four ~no~ i t l l s  
can pass totally without rainfall. In High Pamir our er -  
pedition experienced rain a few times in the inonth af July. 
I11 some instances only a few drops fell, but 011 one occnsio~i 
a soft rain fell 14 hours in successiou, turning to s~lo\v 
on the tops of the mountains. Nor do the winter snows 01' 
High Pamir  amount to much, as  may be seen from the 

figures of the table. 111 the month of March, leaviog 
2" 



Sliugnan atid Wakhan (I,atigarkisht), our expedition crossed 
Parnir via Chargush. The heaviest snows were encountet-ed 
ia Goran in tlie Pandsh valley. Eve11 though i~ ios t  of the 
valleys of High Pamir were lillecl wit11 deep snow yet no- 
where did i l  lie in such quanlities as  to itupede passage. In 
many places near Paniir'  Daria tlie Kirgliis hat1 gone into 

J a n u a r y . .  . . 
February . . . 
March. . . . . . 

Table 1. 
(I'repared from FI~ :KEI \ ' s  s t a t e m e ~ r t s . )  

April. . . . . . . 
May . . . . . . . 
June . . . . . . . 
July . . . . . . . 
August . . . . . 
September.  . 
October . . . . 
November . . 
December. . . 
Year . . . . . . . 

-. - -- 

I )  0 1 . u ~ s n s  p~~blisliecl as a niininlurn for Cllorock + 2J0,8  (\\.inler 1898 -  99). 

- 

winter quarters at  an  altitude of about 3,800 rliPtres above 
sea-level. The  snow here was not thick enough to prevent 
the nuilierous herds ol' yak, fat-tailed sheep, goals and horses 
from finding pasturage. 

In Lower Pamir, where the summers are even dryer 
than in High Pamir, much liiore snow falls during the 
winter, as  the table ant1 curve show. During the winter 
journey referred to above, the worst obstacle to our pro- 

- - . . 

Pamirslti Post Clloroclt ') 
3 8 O l l ' N . L .  7 4 u 2 ' E . I . o n g .  : j7°27'N.1A.710:19'E.L.  

3(i10 metres above sea-level 2105 m. above sea-level 



gress through t l ~ e  Pal ldsl~ \lalley in Gora~l  was the enornlous 
rllasses of snow lying on the nlounlain sides, often a ~ a l a n c l ~ e -  
snow, in wl1ic.11 our horses stuck fast again and again. 

The hun~idi ty  in the air is slight. The table sllows tile 
averages for I'alllirski l'ost, those for C horock have not ]leelr 
given by FICKEH. The records made by the exlle(jition 
(OLUI'SEN), S I ~ O W  t11;1t the average I~umidity in July was 
38 "/u, in August 21 '10 - both from High Pamil.. 'l'he 
tl~irlilna recorded for these ~ l ~ o n t l ~ s  \irere 5 "/o and 2 '-'lo. 

'I'llere is, t1le11, less humidity in the air of P a ~ n i r  tIlatl 
in that of the lowla~lds of T~.anscaspia, \vl~ere T;rsllltent, I'or 
instance, shows 3 yearly average of 03, 1'etl.o Ale\alldl-owsk 
57. (FICILEH, see PAUI-SEN as \veil.) 

It was unnecessary to read a record of the drvnrss of 
the atmosphere in P a ~ n i r  to become c*onscious of illat cBoll- 
dition. It is tlie rllost peculiar charactet.islic of tlle country, 
- the clear air (when not filled with dust) and the sco~.ched 
and desolate appearance of the earth are al\vays re111i1ldi1G 
one of the fact. It was noticeable too, how quiclily oue's 
clothing dried, and too ho\\r often it was necessary to dip 
or refill ones pen. 

I have no data to show the amount of eval)oratiotl I)ut 
it stands to reason lliat it l r~ust  be very great. 

The  temperature of the soil \#?as measured hy the es- 

pedition at Jashil K u l  in High Pamil. during July and August 
and a t  Chorock in Lower Pamir fro111 November to February. 
The depths at \vhich measurements were made were Troll1 
O,ao-1,3o metres. In  High Panlir the tempe~-atui.e at tlie 
greatest depth varied between 7-8O, and at the srllallest 
depth between 12-17O, while observations of lenlperatutse 
a t  the surface of the ground varied between 7 -3:j0,5. All 

records of soil-temperatures were made on llorizontal ground. 
Slopes with southern exposures presunlably show higher ten]- 
peratures. Near Chorock [he temperature at the greatesl 
depth (1,s metres) lay between 0 , 6  and g0,4, at the s~llallest 
depth (0,ro metres) between - RO,s allti ~O,:I. Whereas uigllt 
frosts became the rule from the middle of Nove~nber, no lie- 

gative temperature was ol)ser~e(l  at 0 . 4  n1Ptres belo\v gl-ot~tld 



Fig. 3. Hydrothermals for Pamirski Post (I )  and Chorock (11). The ordinary 
lines are temperature-curves, and the figures to the left express degrees 
Centigrade. The dotted lines give the precipitation in centimeter. (Con- 

structed after the method of R A I I N K I A E H ,  1905, 1907.) 



1)ct'ore l)cv-ca~lll)er 5, a t  0 , 7  m6trvs b ~ f o r e  I)tbcettlI)el- 23, al 10 
tnelres hefore January 6, and, at  the end of Febj.uar\7 at a 
(jepth of 1 ,:I mPtres the ternlometer still sllowetl 1 O,, 

(OI~[IFSEN).  
l'akerl all in all, the climate ol' Patnir is se\-ere 1)ut 

Ilealthy. AL'ler an attack 01' mountain fever, \vl~icll wakerls 
one at  night will1 a Ilressure across the chest a ~ l d  a gasping 

for breath, and  altet. one's skin 1x1s become toughened by 
sun and snow, it is clil'ficult to inlagine a healthier place lo 
be in. 'I'he sun is a lwa j~s  shining, ~nountaitls and lakes are 
bathed in llle clearest light. Euen though ~~lountain-clirilbing 
in this rat-ilied atrnosl)llere is st~.enuous, the mighty sl>letltlou~.s 
of nature send one sound and rejoicing to the day's \vo~.k. 
At night the hrezcs I)lo\v the tent flaps, the candle flickers 
inside, tit-ed and content we stretcI1 out 0 1 1  the Hoot. allti 
sleep deep and sound. Al l  organs function ~)roperly. I n  
Pamir \ve exudeti Ilealth and happitless, all three. 

General Observations on the Vegetation 
and Flora of Pamir. 

While Alai, low-lying and rainy has her forests of ~llcso- 
phytic herbaceous ~egeta t ion ,  High 1':lmir is dry and treeless. 
Only in  the valleys with running water and special shelter 
(deep snow during the winter'?) ancl in certain places along 
the banks  of the lakes can scattered low bushes he found. 
Narrow green stripes of swamp-nieatlo\v or ol' more sc:ctIered 
lnesophytes edge the rivers, a h e n  these flow t hrougll ht-oacler 
valleys, which is often the case in High Pamir. ?'he 1101.t11erti 
slopes of  the moutitains, where the sun's rays catltlot petlth- 
trate are covered, high up near rhe snow-line, by a fresh, 
green mesophytic vegetation. Aside fro111 these few p:lrli- 
cularly favoured spots, by far the larger part of tlie t1101111- 

tains and  valleys o f  High Parnir are co\.err(l wit11 sc:ttlthreci 
cesl)itose I~~tllicryptophyIeS ;ltl(l s i 1 1 1 ' 1 ~ ~ 1 I ~ s ~ ~ ~ ~ t ~ t  C ~ I I ; I I I ~ : ~ ~ ~ ~ ) I ~ ~ I ~ S .  



Tlle intervening distance varies according lo the localities, 
- it is less in more horizontal, damper pl:lces, which there- 
fore at a distance assurlle a strange dotted appearance, - 
greater on parched southern slopes, which seen1 ;11 tirst 
glance to be enlirely hare. 

On the whole tlie \legelation of High Pa111ir lends o~ily 
;I faint greenish hue to the landscape. Seen from a high 
altitude, brown seems the colour of the entire countl*y; the 
~nou~ l t a in s  are brown, brow11 too the Hat bottoms of the 
broad valleys, while the talus look like darker brown sha- 
dows at the base of the nlountains. At the botloln of the 
furl-ows on the mountain-sides dark green lines [nay oftell 
be seen; thev are narrow stripes of vegetation which only 
serve to make the fur~*o\vs appear even deeper, accentuating 
the picture just as  an exagge~satetl retouch may a photo- 
graph. Looking toward the north and east nolhing green 
or only the very faintest green tones are visible, because 
from that point only the slopes with a souther11 or south- 
wester11 exposure are turned toward the spectator, but look- 
ing toward the south a greenish shadow seems to rest on 
those mountain-sides having 110 wesiern exposure. Exposure, 
as the following will also prove, plays then a very great 
part for the vegetation of High Pamir. 

I have previously (PAULSEN, 1912) given an accou~lt  of 
the biological types (growth-forms, hased on RAUNKIAEH'S') 
system), to be found in Pamir. The following statistics give 
a summary of the facts. 

Table 2. 
- -. .. - - . -- a 

Number 

of species 

- - - 
Percentage of species under 

each growth-form 
-. ~. - -. 

F I C I ,  H I G I H H ~ T ~  I 

1% ni ir . . . . . . . . . . . . 1 514 1 l I 1 2 6 3  5 5  1 4  
I 

Normal spectl.urnS) 1 1000 1 4 8  1 ! 2 6  1 4  1 2  1 1 3  
I 



I'amir has, then, tt decided l i e ~ n i c r y p t o ~ h ~ t i ~  spertru m 
with s t~~ongly  recessive phallerophytes and ~ ( ~ m e w l l a t  
noun(-ed cbhan~aepllytes. According to H A U N K I A I : ~ ~  tile latter- 
are very ~~~~~~~~~~~istic for arctic and high alpine districts. 
111 I-'usc.hlav, Switzerland, for instance, at a11 altitude above 
2,850 lnktres the \legetation contains 35 Ole rhamacp]lytesl) 
It would seem reasonable, then, to expect to find a larger 
1)ercen tage of  clla niaeph ytes in Pamir. Ho\rre\ier a large 
number of the I'amir species show a tendenc\r toward cha- 
niaephytic growth; they are cespitosr and curve ul,wards 
Inore o r  less. The  deternl i~~ations were ~natle  here in Copen- 
hagen, - for when the expedition was i l l  Palnit., H A L ' N ~ ~ I A E R ' S  
systeni was not yet published - and even so they ha\,e 
shown a percentage of chan~aephytes ~ l l l i c . 1 1  is higher than 
the standard spectrum. Cliamaepl~ytes are \rery uncvenly 
distributed among the various vegetation fol-niations. This 
Pact will be discussed later. 

Although several Russian botanists had been in Panlir 
prior to our visit, and altliough the Englishman, J .  F. I)IITHI~.: 
had published a list of the plants found in those regions, 
yet previous to our expedition to Asia knowledge of Paniir's 
f l o r a  was but fragmentary. From that titne on, Iio\vevet., 
kilowledge of the flora of the country increased rapidly. 111 
1901 Mme OLGA FEDTSCHENKO made a trip to I'anlir allti 
published in 1903 in Acta horli Petropolitani, "Flore du Pa- 
mir" in which were included all the speci~nelis froni Patiiir 
then known. Supplements appeared in 1904, 1905, 1905 and 
1909. Here we have a working syt~opsis of the plants of 
Pamir, even though the litnits of the district could have 
been better fixed, and even though the interpretation of 
species and  particularly nomenclature nlay be open to cri- 
ticism. The  main article is illustrated by 8 plates, wit11 
characteristic pictures of the landscape, and a map. There is. 
too, a comparative table showing the distriblltio~i of the 
plants of Pamir in other localities. These other localities 

are 1.) Tianshan, 2.) Tshungai-Alatan, ancl Tarbagatai, 3.) ill- 
ghanistao, 1Iindukush and Himalaya, 4.) Tllibet, 5.) (:hinese 



Turkestan and Mongolia, 6.) China, Jal)ati, Korea, 7.) North- 
ern Asia, 8.) TLle remainder of Turkestan, I) ) L'ersi:~, Asia 
Minor, Caucasus, 10.) Europe ant1 the IJral,  11.) Other 
cbounlries. 

Later, in 1907, M e  F I I S : I ~ E N I ~ ~  ~)i~l)lislle(l  a key 1'01- 

Lhe tletermination of tlie plants of Paniir, i n  Hussian. 'l'llat, 
as nlell a s  the other l)ut)lications, with \vliic-Ii I alii L'aniilial-, 
are given in tlie literature list. 

The following descril)tion of tlie \lc.getatiori of High 1':1- 
mir is based i l l  l)art on notes niade oli the tril) Troll1 'I'rans- 
alai to ,Jashil Kul, ant1 in part on a 1ilol.e complete stutly of 
the vegetation near Jashil Kul, where the exl)edilioll went 
into calnp from July 1 $)--August 30 1898. P1:lnt gro\vtli on 
a horizontal 1)laiu is taken a s  a starling-l)oillt for the tlescril)- 
tion of the vegetation, and  we fintl that tha t  tyl)e, the vege- 
tation of the Pamirs i .  e. the ilat horizontal valleys, is wide- 
sl)read and characteristic. W e  niay call it the 'l'ri g o n e l l a  
f o r m a ti  on .  Next, the vegetation on the mountain slopes 
with various esljosures is describecl, the E u r o t  i a f o r  n la  t i o n  
on dry slopes with a southern exposure, A r e n  a r i a -  M e y e r i  
f o r m  a t i o n  on the northern slopes near the base of the 
mountains, P o  a a t  t e n 11 a t  a forlllations ("Alpine meatlows", 
of B. FEDTSCHENKO) higher up on the northern slol)es watered . 
by melting snow, and finally T a l u s  f o r m a t i o n s  on the 
mountain sides cowered with great loose roclts. Last of all 
the hygropl~ilous formations are mentioned : 

S w a m p - m e a d o w  f o r m a t i o n ,  h o t - s l ) r i n g  f o r m a -  
t i o n ,  s u b m e r g e d  f o r m a t i o n ,  s t o n y  r i v e r - b e d  forr l ia-  
t i o n ,  r i v e r - h a n k  f o r m a t i o n .  

Let me explain briefly what is meant by the term 
"formation" as  used ill this paper, -- a n  expression applietl 
nowadays to rnany and various 1)henomena. The  forn~ations 
to be described here are regarded a s  1)lant-conimunities, be- 
longing to certain growth-for~ns, - always the same within 
the same formation, - and these are  determined by and 
adapted to common conditions. I usetl the same definition 
in m y  book on the Lowlands of Transcas1)ia. WAHAIING 
(lC)Og, 1). 140, Itll8, 1). 356) uses the wortl in the same sense. 



1)11  HIE*^^, FHIHS l11ld TF:N(;M'AI.I. let agl-ee~~lent,  (I,etweell asso- 
ciations c.onl~)osin# the formalions) in regard to the (lorllillant 
g ro~~th- f ' o r rns  he the determining factor. 1 agl-ee with thesr 
sc*ic~ltists in 1)elieving that inductive re~earc.1~ must be I)ase(i 
on the \.t>gel;~lion itsell' and its g ~ . o w t l l - f o r ~ ~ ~ ,  not on the con- 
( l i t  fol. growth. ? ' l~e growlh-forms used here, are, as  has 
:~Iready been stated, the growth-forlns of H A L ' N H I A I . : ~ ' ~  systenl, 
and in this 11ook the fornlations will be c.llaracterized ac.- 
cortling to the gro\vth-forms of the constituent sl)ecies, hasecl 
on I<AIINKIAKI+'S conce1)tion. Unfortunately it has been impos- 
sihlc to give any for~nation-st;~lis~ic.s based 011 the va]enctt1) 
of sl)echies, a s  this methocl \l1:ls unknown whrrl the ohserva- 
tions were made. 

In a high, arid country like Pamil., collditions of growtll 
are a s  a rule so plain and the differences in plant-growl11 01' 
the various localities so distinct, that it seems natural to 
regard the different plant-communities a s  ibrmations, and 
the result shows that most ol' them are rightly regarded 
as  formation. The  idea of association, - species-list, to use 
a single word, - is of less iml~ortance in such a country. 
This  is especially [rue in extensive investigations, \vhere the 
point in qiiestion i s  to see large tracts of country, and to 
characterize in general. Of course species-lists have heen 
made from Inany localities, (they form indeed [he basis for 
our investigations), and Inany of these lists are given later 
on to illustrate the formations. The  ~egeta t ion  di\lisions are 
based on them. 

B. FEDTSCHENKO (1902?) gives the following sgnol~sis of 
the most characteristic plant formatiolls of Pamir. 

1. Aquatic vegetation in fresh water lakes, river-wind. 
ings, and puddles, composed of very common species, Cnrrlinia 
fragilis, Ranrrncrrl~rs aquatilis, Iitriclrlarin orr1gar.i~ (?) and Ha- 
nrlncrllus natuns. 

2. Near the river-banks groul)s of bushes, dl!lricaria 
ger~nanica, and between these, Os!ltropis glnbm, ~r len t i s ia  s / ) .  
etc., are f o u ~ l d  on sandhanl<s. 

3. 011 the terrace neal-est tile riyers there is USllallJ' :\ 



tufted (cespitose) meadow, formed by herbaceoi~s l)Iants, 
among which Carex and lloor grasses dominate. Here, too, 
lnay be found the white blosso~ils 01' (;elltiu~lu 1euc0111~'krell~ 
and the red of Prirnrlla sibiricu and others. 

4. On the steel-, slope leading up to the seco~id terrace, 
which is conll)osed of c80nglome~.ates, ii very sl)ecbiwl a ~ i d  
characteristic flora is often lo he founcl. Here we uiay see 
Clematis tangutica, Comcrrr~nl Strlessori~i, llrac~oc~e~)llul~rnl sttr- 
lnir~ellm, etc. 

5. Terrace N o .  2 ancl the largest 1)art of P a n ~ i r ,  as  well, 
is covered by desert vegetation, scattered low bushes of 
"'l'erskkn" (Errrotitr ceratoides C. A.  M.), Artell~isitr, slwcies of 
Astrayalus anti Oxytroyis (A. rMushketowi and others, 0. cl~ilio- 
yhilitr, Poncinsii and others). 

( 5 .  Along the banks of brooks, with their source in tlie 
perl~etual snows, there is usuaily a narrow slril) of a l l ~ i ~ l e  
meadow, with a yegetation high-alpine in cha~.acter. 

7. These same alpine nleadows are developed on tlie 
mountain ridges encircling P a ~ n i r .  The  author has see11 them 
on Kisil-art and Koi-tesek, alld there are ma1iy otlier places 
where they may be found. 

8. Finally, in the ravine of Karasu in Jamail-Tal, which 
is sheltered on all sides, thickets o r  small groves of willour 
(Salix sp.) are to he found. l 'he trees, however, are not more 
than 4 mktres high. 

To  the above detailed report of FEDTSCHENKO'S systelli, 
(all his statements are included,) his Gerrnan brief inay he 
added in extenso, as  it includes in part new information. 
(However it does not inclutle all the forinatio~ls given in the 
Russian text.) 

"Die Vegetation des inneren Pamir ist Russerst arm, 
(aus etwa 300-350 Ptlanzenarten hestehend) und wil-(1 fol- 
gendermassen gegliedet : 

A. W i e s e n :  
I .  Al1)enmalten (13---17,000'); 

11. Feuchte Wiesen ; 
111. Salzlnoorwiesen Iiings den Flussufer~l und urn den 

Seen (1 0-14,000 I ) .  



I .  S t e i n i g e  W i i s t c :  
I V .  Eurotia-\fTiistc; 
V .  Abhiit~ge i t .  s. w.  

. ( ;e l i i i Iz fort11:1t iot~et i :  
Vl. Myric.nri:r-Gel~iisc-he; 

VII. Salix-GeI~iisc-lie (iul I)~(*I~aniantal'r." 

A c.onll)arison between FEI)TSCHENHO'S forl1iatio11~ ;111d 
those described in this article will sho\v that 

Alpine tneatlows = E'oa attenuata fo1.111 :I t '  1011. 

l )anl l~  ineado\vs I = S\vaml~-meadow. 
Salt-marsch meadows 1 
Eurotia-desert = Trigonella formation (?). 

"Abhange 11. s. w." = Eurotia fot.tnation ('!). 
"Myricaria-Gebiiscl~e" belong to the river-L):r~lk fortnation, an t i  
"Salix-Gebiische" to the stony river-bed fol.in;rtion. 

As will be shown in further detail, later, Erlroticl lVegeta- 
tion should presumably not he classified as desert vegetation. 

CHAPTER 5 

Notes on vegetation made on the way 
from Alai to Jashil Kul. 

From the fresh and charming Olgin 1,ug out. way leads 
south\vards. It is very steel), and our ~)anlilig horses cr:~\vI 
slowly zigzagging up over the Taldyk Pass, where in shady 
places snow lies unmelted on the twenty-sixth of June. 0nc.c 
on the other side, the south side, one may see far across 
the wide green plain or Alai, slretclling from east to \vest, 
and forming t l ~ e  boundary between Alai and Painir. 

There lies I'amir! We see a ii~ighty snow c o ~ e r e d  n101111- 
tail1 range, glittering and remote; it is llle Trans Alai Cl1ait1. 
- called Katnlan Tag11 by the natives -- the nor t l i c r~~  tnonn- 
tail] boundary of Panlit.. Over those mountains lies our path. 
behind them our  goal. 



A few days later we rode slowly 111) o\,cbr tlie Kisil Art 
Pass and found ourselves in Pamir.  l'he1.e we relliai~led nine 
nionths. Half of this tirne, or  tllel-e ahouts, we wel.tA snow- 
bound in our winter quarterus in  Chorock in S h i ~ g ~ i a n ,  wIiiIe 
the sumrner of 1898 was our  actual working 1)thriod in tIigI1 
Pamir. 

T o  atternl~t to give a general tlescri1)tion of our j o i i r ~ i r ~ -  
ings would lead me too far astray f1.0111 the niattcl. iri hancl. 
In OI,UI~SEN'S boolc 'LGen~ler i~  I'anlir." experiences and 1oc.a- 
lities are described. HEL)IN'S hook "ELI FXI-d ge1ilie111 Asie11" 
may likewise be recomrne~ided. However, in order. to give tlie 
reader a general impression of the scenery 1 will describe 
yery briefly a few of the 1)lac.e~ which we visiled, adding at 
the same tirlle a short account of tlie 1)lants found. 

Ki s i  1 K u 1 lies at an  altitude of 4,000 nli.tres above sea- 
level. The name nleans "red lake". However, there is no 
lake to be found there to-day, only an arid depression in 
the 1andscal)e. Through this del)ression the little streanl, 
Markan Su, flows, pouring into the eastern Icisil Su, which 
in turn enlpties its waters into the Tarim River. Kisil I(ul 
was the first Pamir landscape seen, and our  ~ n i n d s  were still 
filled with the memory of the fertile luxuriance of the Alai 
Rlountains. The  contrast was striking. Here a t  Kisil I<ul 
a cold, dry, hiting \vind was sweeping over the naked moun- 
tains and plains A snow storm followed in its path, but 
the snow did not remain where in fell, but was  wliirled 
away to cracks and corners where it melted until over.tal<en 
by night frosts. 

The  slate inountai~ls  here abouts were in a n  advanced 
stage of disinlegration, those nearest were merely rounded 
hillocks corered with fragments of slate. Strange liucs ap- 
peared in this process of decay, red, gray, ant1 poisonous 
copper green; seen at a tlistance a wonderfully beautiful play 
of colour, reminding one weirdly of changeable silk, cut-ious 
simile indeed, in this dry, lifeless landscape. Fa r  away in 
the north and west the stony slopes tower up  to the snow- 
coirered pealts - Katman Tagh again, seen from the south 
now, -- between the hills the tiny niounlain strem glistens, 
there a little yellowish vegetation is visible, othei.wise barren 



tlesolaliotl as  far  as  I l ~ e  thye (.all pierce, I IOI  a tl-ee llor 
busb, anywhere. On ~~~~~oaching the stonv slol~es, h o w r ~ e r ,  
low green tufts appear a l~ou t  20---30 steps apart l'lley h a w  
long, thick, ~~er.l)endic*ular roots and the withered ~-t .mail~s of 
leaves and stalks cling like calose ti1nic.s belo\v the green. 
Several have beautiful bright flowers, I'urrgu eriol-al!lr p ink ,  
Hed!y~urlrrn 111r111ilr1111 cbri nlsoli, Ox!)tropis l)ernlic.ltluri,s violet, 
Srrlelorv,skic~ culycirlcl, Sis!y~~tbrirrln Korolkolui and pur~liricrrr~l 
and Chorisporn rrtacropotl~r yellowish-\vhite or yc~llo\v. \I'e 
foi~ud,  too, the c~ilshion 1)lant Ar~drostrc.e oilloscr mrr. cborlyrsftr. 
O t l~e r  sl)ecies than those n ~ e ~ ~ t i o n e d  here were not found. 

Below, in the river valley, where there is rich 11lac.k clay 
between the stones, 1)ilophiu scllsu, Pri~~rrll(r sihiricu, G!y111- 

llandra Korolkoloi, Cularnagrostis untl~o.t~rt~~ll~oides, Colpodil1111 
altaicum, Carex yseutlo/betida, Kobresicr strrlocurptl and O.r*!l- 
graphis glacialis are growing. Of' these tlie most con~nion are 
Calamugrostis, Carex, an(1 Kobresiu, and they lend the yello\v 
hue to the river valley. 

The  lake K a r a  Ku l  is situated in northern Pamil- soutll 
of Kisil Kul, at an  altitude of about 4,000 mPtres. I t  is a 
large lake with colours like the ocean, clear green and deep 
blue. Protliontories of low, dark, rounded nlountaitls put 
out into its waters at both the nort11e1.n anti southern ends. 
Its shores are curving and eniphasized by a broad margin 
of snow-white salt, extending the entire c-ircuiiif'erence of the 
lake. Absolute quiet and desolation reign, enhanced, per1ial)s. 
by the presence of a few small white gulls with bro\vn heads 
circling above the blue waters. A broad barren plain en- 
compasses the lake, surrounded in turn on all sides by 
snow-covered mountains. On a clear day, with great white 
cumulus cloiids drifting over the white moontains. Kara Kul 
possesses a strange weird beauty. The great deserted lake 

in this dry silent country surroiinded by wild ~i ioonta i~is  
forms a picture lacking 1)erhal)s in grace, but a 1)hbture of 
greatness and death, - an iml)ression once ma(1e. never elyaced. 





'l'lle p la i~l  surroun(ling the lake is holll an(l halltlg 
with stones everywhere. 111 Inany hol lo~rs  salt has crystal- 
lized out on the surface. Skeletons anti wind-dried carcasses 
of scores of horses whiten the ground. There are gl-eat 
stretches where not a single 1)lant is to be seen, but here 
and there groups of non-flowering cespitose grasses grow 
stiffly. Otherwise I saw only Sisymbriur~l Korolkowii ; ~ n d  the 
ill-smelling Oxytropis tibetica which formed great sand-calc.lling 
tufts, growing outward in circles and dying in the centre 
like fairy circles. 

The  northern peninsula is composed 01' a gray, glislen- 
ing argillaceous slate, whose surface is rendered dark, al- 
most black, by disintegration. Fragments of this slate lllixecl 
with grayish yellow clay form the soil. In many places 
plant growth was absolutely lacking, one could search about 
for hundreds of mhtres wit l~out  finding a plant, not even 
a lichen. However, after nluch wandering, 3 sl~ecies, I:phedrcr 
Fedt.schenkoi, Cllrislolea crassif'olicl and Acarlllzolinzorl dicrpen- 
sioides were reyealed. The first is a creeper with long sub- 
terranean shoots and small clusters of slender green stems, 
the second forms fresh green tufts with many leayes and the 
third is a typical cushion plant; its cushions were up to 
1 metre in diameter and so hard and firm as  to be practically 
unyielding even when trod upon. Christolea and Acantholin~on 
were common in the bed of a dried-out mountail1 stream in 
which the cushion plant formed natural steps. Ephedr-a was 
apparently best able to endure drought of the three. 

In  the salt beds along the banks ol, Kara Kul, yellow 
Carex pserrdofoetida and Polygonum pomiricur~l were growling 
in great masses. Algae and meter-long pieces of Potao~ogeto~l 
pomiricus were washed up on the beach. Gazing into the 

lake from above, the latter was seen forming dense forests 
of sea-weed on  the bottom. 

The  countries about Kisil Kul and Kara Iiul are the most 
barren I have seen in Parnir. However, a few day's journey 

further south the landscape sinks slightly and the vegetation 
3 



becomes ~.iclier. Near Sa  ry  M u l l a 11 lies a s t o~ iv  gra\.el l)lailr, 
surrounded by steel) slate moi~nta ius .  Here l ) l : r~~ls  ;Ire grobfl- 
ing, separately i t  is true, so that the ground is visible 1)e- 
tween, yet abundantly enough that the plain seen from a l ) ( ~ \ . ~  
looks green with only here anrl there a bare b~.own sl~ot 01' 
Iiard cracked clay sul*rountled by white saline crystals. 0 1 1  

this 1)lain I found A~.tenlisiu s p . ,  Stipu or.ierltcllis uar. Ir.icho- 
glossa, forming tiny fairy circles, Ccrrex stertoph!llla, Hortlerrn~ 
see-ulir~rrriz otrr.. l~r.er~isrrh~~latur~l, A!acrotornicr errchrorilon, Sole- 
rlantlllls st!yloslrs, O.rytropis fibeticcl, Astrtrytrlrls nfrlschkelorc~ii, 
Errrotia c-el-uloides, Sls!lnll~rirrnt h'o~*olliorr)ii, C:l~ristolea c*r*cr,ssi- 
folitr, Arnebia guttnlu, I ~ s ~ ~ c h r ~ o g e l o r ~  trl1.e.esturlic-rr111. In :I single 
locality there was a great mass of Cherlopodirlrll orrlncr~.ia, 
 resu sum ably brought thilher by a caravan. I,appllla Myosolis 
anti Acrrr~lholir~~orl dicrperlsioides were growing in a dried-111) 
stream. 

The  vegetation of the 1)lain extends up the lower 1)arl 
of the base of the inou~ltains,  (eastern exl)osure), witllout 
great change Errrotitr ceratoides beconles conlnlon here, ;rntl 
we f i~ id  Oxytropis hrlr~lif~lsa,  Hed!lscxrrrnl cc~plznlotes, IJocr t ~ t t e -  
r l r l t r  ta,  ant1 \'erorzic.a hiloha. 

Many of the sllecies have gaily coloured blossoms. This 
qiiite rich and  varied vegetation is made up of cespitose 
he111icryptol)hytes and suffrutices, and belongs to the Tri- 
gollella-formation which will be discussed further later on. 

The  Hussian fortress, P a  n l i r s  k i P o s t ,  lies a t  the upper 
course of the Rilurghah River. This  r i ~ e r  flows through a 
\.alley far broader than itself and cornl~osed for the most 
1)art of swain1)-~neadows. North of the r i ~ e r  valley is a 
rather broad rolling plain, its soil of stony clay or  sand 
stained here and there by l)atc-hes of white salt. Looking at the 
cliff down to the river with its 4-(i metres 1)erl)endi- 
cular drol), we see that the foundation of the 1)lain is 
a conglomerate. The  binding substance is sand or  clay 
and most of the stones are about the size of hens' eggs with 
occasional great boulders several metres in diameter. Flat 



stolles lie alnlost a s  I tlleil- llat aurfacr allci 
there are strata of sand and gravel. 

Fifteen kiloniklres towards the west the salne ] ) l a i l l  i s  
watered by Kara Su, a little 1.i~t.r ilo\ving inlo the MlIrgllab 
on the left. Here the Kara Su \.alley is called Jalnall 'I'al. 
Its sides, SO m6tres high, are perl~t'ndicular \\falls con- 
glomerate with strata of sand and gravel. 20-:10 '111 below 
its surface there is a layer ol' sand about a 11lktl.e tllick 
Jaman Tal lias Inally lateral valleys, t l ~ r o u g l ~  wllich ao  all- 
1)n)acli to the plain is possible; these are quite dray no\\.. 
Wit11 its 1)erl)endicular walls, regular lateral \-;rllevs, s t~ . :~ la  
and drought, Jaolan Tal resenll~les t l ~ e  fanlous (;rand C R I I ~ ~ ~ ~  
of the C010rild0 in Arizon:~. 111 1)oint of size, howeyc~r., n o  
rese~n  blance is possible. A phologra1)li 01' Jalnan I'al has 
heen published by Rllne  OI.CA FF:I)TS(:IIENILO i l l  1:lore du l 'a~nir  
(Table 5). 

The landscape al)out I'a~nirsl<i Post is desolate. The 
barren, stony, rolli~lg plain is encircled hy roundetl slate 
mountains, bro\vn and naked like the plain ilself. A c.lc.ar 
blue sky arches overhead and the sun heals down on the 
dry silent country. 

O n  a horizontal section of the plain the vegetation is 
extremely scattered: Christolea crassifolia, tltvarf I:plledrcl, Ar- 
temisia, Eru.otia ceratoides, Crepis fle.rrlosa, %yyoph!lllrrrn F ~ I -  
bago, and a grass with terete slender leaves, are all found i n  
separate tufts. In the direction of some l ~ \ \ ~ - l y i ~ l g  hills the 
vegetation becomes some\vhat richer wit11 only 1-5 11iCtres 
between each plant. Here, in addition to the species already 
nlentioned, we find the llelnicryptopl~yte Arnehicr grlllatcr and 
the suffrutes S!llnpegrna Hegelii. 

IVesiward towards Shatshan, the plain slopes a little a n d  
has a n  eastern exposure. Here the vegetation is ~.elnti\.ely 
rich : Erlrofia cerafoides, Stipa orientalis, Asfrc~~ltrlus ~l lf~scl l-  
kefowii, Astragolus ophioc-nrpos, Crepis pexrrosa, Cl~ristolm crns- 
sifolia, Z!ygophgllrrn~ fibago, Arn~bia  grrttata, O.rlltrol)i.s libtl- 

tica (single specimeos) and, strangely enough, a s~noolll  little 
a n ~ l u a l  Senecio (S. coronopifolilrs uar. parr~ulos'i. Wit 11 the ex- 

ception of (he latter and d l  Crepis all the plants are sllorl 
co~llpressed tufts. The same species are to be fourld on the 

3 * 



nlountitin-sides sloping towards the easl. Purtller ill), anolller 
tiny, aromatic and arachnoid hairy latlinte (Neprtrt ~plttllulifer~), 
apllears, and still higher Drcrc~ocephalrlrt~ Ilelero~)l~!yllrrr~r, grow- 
ing in patches OII account of its long liorizo~ltiil rllizomes, 
1,ilzrrria hepatictr and Solenantl~rrs st!ylosrl.s. The g~.ound of the 
~nountain-slope is of dry gravel with jingling bits of slate 
and here and there boulders of slate fast enlbedded. Occa- 
sional patches of while salt are visible. At a depth of 10-20 
cm the ground is slightly damp. 

The uegetation of Jatllan Tal is i~nusual .  Here there is 
a thicltet, 4--5 ~lietres high, of Sa1i.r o.t.!yccrlmpu, ancl il/lyric.c~ricx 
daolrrictl and besides Clematis o~~ie~ltal is  and great t uf'ts of 
Scrophularia illcisa, Calal~~cryrostis conlpacta, El!lr~~rrs sibiriclls 
and Poteniilla dealbaltr. This vegetation, very liltle characte- 
ristic of Pamir, is 1)resumably due to the sheltered warnlth 
of the tleep valley. 

- - - - -- - - - 

S h a  t y r T a s h  is situated in the eastern end of Alilshur 
Pamir a t  an  altitude of about 4,100 rl~Ptres. It is a nearly 
horizontal plain extending on either side of the Alilshur 
River, which flows westward into the Jashil Kul. Many 
Kirghiz had pitched their tents on S l~a ty r  Tash and quantities 
of sheep and yak oxen were grazing on the plain. Moun- 
tains tower high into the air on the north ant1 south, and 
small scattered knolls o f .  rock penetrate here and there 
the soil of' the plain. In some places the ground is dry and 
covered with fine gravel. Here the vegetation is poor and 
sparse, con~posed of Poa atte~lrlatcr oar. p!ygn~aea, Calamagrostis 
comyacta, Carex ste~~ophglla, Sisynlbrilll~z Korolkowii, Ox!ytropis 
Poncinsii, Pol!ygonrlm paroniychioides and Chrysanthemum pa- 
miricmn. In a locality with the above flora the ground water 
was found at a depth of 71 cn1. In other places the soil of 
the plain appeared brown and moist, generally covered with 
a very thin layer of salt The  dry and wet spots alternate 
at the same altitude, indicating plainly that they depend on 
certain subterranean conditions. The surface of the soil in 
wet places is often rough or lumpy, with quantities of low 



it-regular flat mounds.  1--2 metres io diameter allti ul, to 
30 cam liigll. 'rhese a re  either cracked and covered 
salt o r  nloist and  brown with a su~.Sace tllat is wetter tllall 

[he ground beneath,  but with no  salt except 011 occasional 
l)roluberances, like tufts o l  grass. 'I'he cause of  these emi- 
nences is utl l tr~own to me, ~ ~ e r h a p s  it is the action of frost. 
111 any  case, the soil in ihelil has  apparelltly 
capillarity and  is able to retain salt water. These lllounds 
are  a s  a rille bare of ])laots. sally part of Slla(yI- Tash 
is sornewhat richer in vegelation illan t l ~ e  gravelly part, hu t  
t ~ ~ o s t l y  tile same plants grow it1 both soils : Pou, Cularrlogrostis, 
lJotentill(t pol!lschista, El!lrnus dt~sysluc~h!ls, A1opel.lr1.11~ rnucro- 
~ ~ ( r h r s  a n d  Acar~t l~ol imor~ diupensioides are  tlle mosl i m l ~ o r t a ~ t .  
I11 some spots the  first three n a n ~ e d  Sorni a thin cat-pet, and 
in others,  Ac*arltholirnon usurps all the l-oom there is. 

There a re  swamps too on Statyr 'I'ash; there the soil 
was very i l~ois t  but there were 110 puddles or pools, and 
practically n o  change in the vegetation. However in these 
localities Alopecurus mucronat~rs and  the lovely red-flo\vering 
lJedicular.is rzligirlosu grow. 

Mountain-slopes with a southern exposure were ex- 
tremely d r y  and  there were great spaces between the plants. 

Here we found Erl~.otict ceratoides, Arternisia and at1 unde- 
terlnirled grass. O n  a slope ex11osetl to the northeast and 
with a subsoil of clay, mixed \vith small stones, tlle vegeta- 
tion was  richer a n d  closer: Arternisia, Accrrziholin~orl diciperl- 
sioides, Poa atterzrlata, Nepeta datrlerzsis and  kokcrrlica, Er!ysimnnl 
sisyrnbr.ioides. 0 1  these Nepeta dat3lerlsis and  L;r!lsirlllrnt are 
annuals.  There  were stripes and  patches of green near tlie 
streams comiilg from melting snow. Here Brornus crirzifrrs, 
Rraya Kizil Arti, Har~uncrrlrrs Aucheri and rrrfbsepalus, a little 

atlnual lTel.o~zica, Pl.imzrla sibirica, and  Iotlia lrrtif'olicr \yere 
growing. T h e  lowest great snow mass lay at a n  altitode of 
4,300 mhtres. Just below it was the moss Elrc*l!lpta leplo- 
don, twellty metres further down the first phanerogallls 
appeared, and  another twenty llletres below the111 wert' 
flowering plallts: Chorispora r~~acropudu, Snzelua).sk"ict cfll!lci~)o. 
IJapaoer radiratonl, Pea atterlrraln, and 1)m~ocephfllrlnl llis('()l()f'. 



I11 Alitshur-Pauii~. ,  soullieast of  tlie e a s l e ~ . ~ i  rncl 01' Jasllil 
Kul, a t  an  alt i tude ot' 4,100 1ll6l1.e~ is tlie litlle lake, ' l ' u ~  
I<ul  ( the name  nieans sall  lake). It is grouped with othel. 
tiny lakes on a wide plain \vhich is nearly 21s 1)arrcrl and 
desolate a s  that  near 1iar:r Kul. 'I'lie su~.f;ic-e of this plain, 
t)ro\\rn in colour, : r ~ i t l  eitlier very s t o ~ i y  a ~ i d  gravelly, 01. c+l:rycy, 
undulates genlly and  is  so  clestilute of p l a ~ ~ t  life that seen 
f ro~ i i  a neiglibou~.iug n1ount:lin it appears  cliiile bare. I'ol-tions 
a re  \\rhite with salt. I n  niariy places one can go 200 sltq~s 
without finding a single p l : ~ ~ i t .  \ 'egetalio~i is practic:~lly o~ i ly  
fou~icl in the tlal Iiollows and co~is i s t s  01' groups ol' kA1lrroticl 
cerutoitles, Stipa orier~ttrlis, ari(l Ox!ytropis i s i i .  0111y 
in the  deepesl hollows into \vllicli sand has  drifled are 
other  species to be tbunti;  Solenar~thrrs .st!lloslrs, Pol!yyorlrrnt 
/~11*011 yd~ioities. Par.clctxr!lnr~~ I~intctltrger~se ('!), H a l o y ~ l o r ~  !/lo- 
nlereatrrs, Christolea cl.assifolicr (one of the most coninlon), 
fIo\vel-ing I,inur.ia hepaticcl, Silerle carrcasica, Atriplex sf)., 
Serrafrlla proclrrilbens, Crepis /lexuosa, single spec i~nens  of 
A(-arztholirnorl tiic~perlsioitfes, Corrsi~lia rScrocr, a n d  the little. 
annual ,  Sertecio c*ororlopif'olirrs. Hulogetorl, Cltristol~a and At/-i- 
plex: woultl indicate salt in the soil. T h e  plants grow in 
recesses especially in those on  slopes I~a \ , ing  a northeastern 
and  nortllern exposure, presumably :I questioli of sliade or 
in a n y  case of shelter, for liere sand  has  fornied clrifls 
grayish white a n d  glistening writ11 mica. 'The plain is swept 
clean; only stones and  gravel remain ,  o r  clay in the clayey 
[)a~*ts ,  seeming to indicate that  wind is the hindering fi~ctor. 

In t l ~ e  country :ibout Tuz  Kul there were liially fea- 
tures of great interest even though they \\.else not of :i bo- 
tanical ~ l a t u r e .  As the au thor  is no  geologist he  will not 
enter into details about  these matters but  brietlv describe con- 
ditions a s  they are.  

In  a hollow, \vhite with salt, there were pools of water, 
I 'ro~n these :r stripe of d a m p  soil free lroin s:~lt exlended 
do\\rnhill. In a couple of places \\.ater oozed slowly u p  froni 
llle g1.ou1ld, which i n  a chil.cumference of 20-30 cl11 was a 
\veritable I - i t .  Prot)ahly the pools were caused by 
e oozing 1111, tlic~ro is 111ost likely a layer containing 



\v:~ter tieel) tiown, l'ror~l \vllic.h water rises to surfat.(. 
i l l  an  artesian spring. 

A similar c~ontlitioli on a larger scale wa\ o))sel-\secl soulll 
ol"l'uz Kul, OII a clayey plain, lyi~ig about 1 n1i.11-(a helo\\ 
t l ~ e  stony plain tlescrihed .?hove. O n  tllis clayey plajll Illerc~ 
were twenty-odd i~nevenly forriled clay hillocks, fl nli.t~.es . * high at the outset. l l ley were quite (fry  low, but i t  was 
easy to see that water hati p~.eviously flowed out of [heil- 
tops, where craters 5- 10  c ~ l l  i n  diameter sealed wit11 clay 
\yere formed. The  wattlr had polired clown the sides fol.nlin(: 
deep I'urrows, wllich radiated from tlie top f'orrning a star. 
'I'lie rivulets then Ilowed together into I~rooks, tllest. i l l  their 
tlirli illto one larger brook w1iicbh has worn its way at fl 
111Ctl.e~ depth through the clay, flowing at last illto 'l'uz K u l  
Here and there the brooks forlned s1na11 pools which arc. 
no\v dried up and covered on the bottom with white salt. 

The  clay of which the hills were cnolnposed was very 
hard and firm and free from pebbles; single stones ;rs large 
;is one's fist lay helter skelter on the surface of the groulld, 
looki~lg a s  if they had heen thrown there. 

The  water rllusi have transpo~.ted the clay whicl~ f o ~ . n ~ s  
the hills up from the ground; for, inasmucli as tlie llills are 
far Illore worn away by the action of the streal~is t l ia~l the 
outlying plain, they cannot be remains of clay that is \\7asl~ctl 
away everyw1lel-e else, hut the plain nlust be the 01-igi~lal 
le\lel. Wc are thus dealing with mud volcanoes illldel. Ollr' 

form or another. 

Jashil Kul and the Plain near Mardjanaj. 
(Trigonella-Formation). 

Lake dasliil Kul, (the green lake), lies at the \vestern end 
of Alitsliur Pamir, a little less than 4,000 mibtres n b o ~ e  sea- 
level. The  l a t e  is long drawn-out, being 25 kilo1i1i41-es at 
its gl.c3atest lellgtli, lllaill dire(hli011 \vest-enst, 3 ' / 2  k i l o ~ ~ ~ i ~ l l - e s  :it 



it's greatest breadth, and about 40 rn6tl.e~ a t  it's greatest 
depth. The  Alitshur Rivet., w l~ i ch  Hows into the eastel.11 
entl, is its most imporlant inlet. An o i~ l l e t  fro111 the ne igbou r i~ l~  
lake B u l u ~ ~ g  Kul also flows illto the easter11 enti. 0 1 1  the 
north Jnshil Kill receives water fro111 Great and Little Malad- 
janaj, while from the south c o u ~ ~ t l e s s  small s t r e an~s  of niinor 
i~l~portancae pour into the lalie. J a s l~ i l  Kill has its oullet on 
the \vestern end. Here the river G i ~ n d  w11i1-1s the \v:lle~-s of 

(0. 01.1 1 hbh /of.) 
1:ig. 3. 

.Jaslhil I<ul as see11 from :i rnountai~i-top on its North-Side, east of 
the hlartljanaj river wllicll is seen running out into the lake. Be- 
tween the mountain whel-eupon we stand and the river is seen 

the pla in ,  whose vegetation is described below. 

the lalie rapidly do\\r11 to the Pandsh River. A chain of 
high mountains lie north of Jashil  Kul; their almost naked 
talus slopes drop precipitously down to the lalie. A ride 
 long the wester11 part of the northern shore is a difficult 
matter;  the horse has  trouble in  picking its way in the loose 
stony Illasses, which are apt  to glide, carrying both horse 
;111d rider wit11 them. A strip along the western edge of the 
lalie is 1)crfectly impassible. Huge piles of gneiss have 
~ r a s l l ~ c l  illlo tile \v;ltet. ancl lie in a c-llaos of great houltlers. 



Ilowever a1111ost e\re~*ywhe~-e fro111 great hlar(Uanaj to\\.ard 
tile east, one lnay trot i f  olre likes, for here I)et\r~et.n tile 
lake ulld t l ~ e  steep rnoull tai~~s,  lies all evell, 1~o1.izontal plain, 
- tlie ren1;iins of ollc of the usual I r i r  a i r ,  - f ( o r~~ l cd  

1)y the lilling-in of fo1.111er eroded valleys. l'llr salllr ]blain 
is also to i)e loulr(l at the 'ustern end of t l ~ r  lalie; i l  is ;I 

clit-rct conlillllatioll 01' tlre plail~ ol' Alitsllor-l'a~ilit., \rfllosr 
upl)el* pol-lion is Shatyl. T a s l ~ .  

(0. 0 1 . 1  I Sk A 101 ) 
Fig. 6. 

The western cnd of Jasllil I<ul. In the foregr.ound willo\\.s are serrl. 
piles of I~oulder~s behilld. 

The southern shore of Jashil  Kul is quite dit'fel-ent fl.0111 
the trortlrern shore. Here partially green ~nountain-sides, 
with allllost no loose talus, slope gradually do\vn to the lake. 

The  soulldiilgs llrade hv the espedition and pul)lished 
b y  OI,LJFSEN in Geogratisk Tidsskl.ift, 1900, Table I\', silo\\. 
that the bottom of the lake dl.ol)s more precipitously olr t l ~ c  
south than on the north side. Ollly 2 01' thc cuts, (therc 
are 10 in all), are at varialrce with this and may be es-  
plained on topogr.aphic.al gl-ounds, (1noat11 of a brook on the 
south side). 

The fact that the I)otlolll of  tlie lakc slol~es 1 1 1 0 1 ~  l)re(-il)i- 



tously on the south tllan oli the north side is ~)rrsunla],ly 
due to the same causes a s  lhe din'erences in the ac.cli\,itg 
and vegetation of the nlounlains. 'I'he slopes will] :r s o i ~ l h e l . ~ ~  
er;l>os~ire are heated by the sun.  'I'his causes great disinto- 
gralion and laclc of \regelation, (the latter iliav also ill  1)alt 
he due  to disintegration), and fro111 these barren rlisiulc~graled 
mountain slopes great masses slide d o w ~ i  into tlitl lake. 
Thus  the mountains become c.onsta~itly steeper whilc the 
bottom or the lr~lte slopes. The  rnountain sides will1 a nor- 
thern exposure disintegrate far mo1.e slowly, :lnd furnish a 
good localily for plant growth. Practically no landslitles 
occur here and  Ihe bottorli of Ihe lake is conlparalively 
precipilous, while tlie n lo~inta ius  slope more gently. 

These south-coast mounlains atme higher than those on 
Lhe north, their snow-covered s u m ~ n i l s  tower 5-6000 m+lres 
high, and the torrents rushing down to Jashil  I<ul seem never 
to dry up. 

South of the eastern end of Jashil  Kul lies the little 
shallow lake, Bulung Kul. I t  is located in  a plain sloping 
gently toward the north, which is \vatet.ed by the little 
stream Koi tesek. 

Our  expedition spent ahout a month  at .Jashil Kul. We 
camped first east of tlie mouth of the great hlardjanaj on 
tlie northern shore of the lake; later on on  the easlern sho~-e ,  
and finally near Rulung Kul (see the niap). 

It was  a lllarvellous exl)erience, a corlstant succession of 
s i i~ lny  days in majestic surroundings which we learned to 
love. When,  after climbing higli, high up, one's gaze roanled 
over this huge silent landscape, - the long, yellowish-green 
slieet of water neslliug shining and  still among the lofty 
brown mourltains, crowned with summits  of snow, - it 
seellled a s  if  life no longer existed. Yet nature here was 
far  fro111 dead. The  vegetation which I shall soon describe 
was both beautiful and characteristic. Anitnal life abounded. 
A strange ticltling sensation comes over one, whcn for the 
first lime and alone on  a11 e\cursion, one sees the den of a 
hear, even though the bear is absent. W e  had i~ideetl one 
\ail1 I)e:~r-llunt al'ter a I l ~ ~ g e  yellowish-\vliite slwcilnen. l'here 



;Ire great ~l lol~ntain-sl l rep too; Orlis poli. \vllose skulls 
scattered by the thousalld all over Pamir 1s one 01' them 
 hey are very tililicl and seek refuge on tlie Iliatiest oloul~t- 
aitls. Hesides tlicse we saw goals, Ctrl)rn sibiricti, a n d  ~ lo lv r s .  
Many birds itt.tb to he seen near the lakes, (loves, sca-swallows, 
(Sler~lct h i r r~io , ,  black cormorants, reddisll-t,rourn ducks, ('I1(,- 
tlorn(i c.ci,strr.r(r) wllile great 1)rown eagles (Hnliuelrrs lerll.or!l- 
11tlr1s) percll on stones near Ihe shore, darting out into the 
water after fish, wilh wllicli the laltes ahot~tid. Near the 
mollllls ol' ~.i\le~.s are snipe, (3'olarlris t i l l i r i s ,  ylrirrolu, glolli,~) 
and  lagt tails (Molucillrr r.il~.eol(i and flur~cr (?)). 

There were many  nou use-holes on tlie llal plains, ((,'I.;- 

cetr1.s trre~larius, Aruicoltr ticr~~.*hcirlic.us), but the ~ ~ i a r m o t ,  so 
coliirnon on Shatyr 'I'ash, was not to be seen. 

I have chosen the plain near Mardjanaj as a point of 
clepal-ture for a description of the ~egetat ion about Jashil 
Iiul. Located more exactly this plain lies east of the lo\vets 
branch of the great Mardjanaj. This river and several tiny, 
I ~ O W  dry streanls, which lead from the east down to the 
green valley of Rlardjanaj, ha re  worn deep into the plain. 
?'he plaia is l~ounded on the easl by high ~nountains, on 
the south east by a lo\{. tnoulitaill ridge hehind which a 
similar plain stt-etches. The plain is about 7 0  ni6tres above 
the surface of the lake. 

It is horizontal and slightly rolling. As no glacial brooks 
from the mountains flow tli1.oug11 it, the vegetation is forced 
to depend on precipitation alo~le.  The soil is recldish gray, 
dry sand, so~newliat finer ill the Ilollows, prone to crack on 
tlie surface, and mixed here and there \\lit11 salt. At a depth 
of 17-20 c n ~  dampness renders i t  recognizably darker. 

The vegelation consists of isolated tufts and rusllions. 
It mag be said in general to belong to a poor type, - ap- 
parently lilost nearly a semi-desert type of scaltrlrd sero- 
phylic, cespitose l)lants, wit11 an appeodix ol' cushion pI:lllts, 
- I I L I ~  it is :I ~.icllly clevelol)ecl I'o~ml ol' Illis poor tyl'e. 





The distance between the plants varies from one lo 
some footsteps. As the tufts are often large, up to a mktre 
in diameter, at least half of the ground is covered will1 
vegetation. 

The vegetation coveriog this plain is both characteristic, 
interesting and beautiful into the bargain, for, as will appear 
later, many of the flowers are very gaily coloured. There 

Fig. 8. The plain at Mal-djanaj. The large c u s h i o ~ ~ s  are Acantholin~on 
alaiauicus. 

are many insects: bees, bumble-bees, butterflies, tiny beetles, 
grasshoppers and quantities of flies. 

Below follows a list of the plant species found on the 
plain and infor~nation as to their growth-forms. 

Common, appearing everywhere, were the following 
species : 

Hedysarrrrn cephalotes (Franch). A hemicryptoph~tic 
rosette-plant fornling large tufts. Among the largest speci- 
mens I saw, was one 120 cm in diameter, and another, 
almost rectangular in form, 2 metres long and 1 mklre broad. 
The tufts were usually dead in the centre. The branches 
were everywhere fastened to the ground by roots. Tile 
pinnate leaves, 6-7 cm long, were silver- haired, the leaflets, 
(about 9-11), as  a rule less than 1 cnl long, lanceolate, 



sulcate and  pointed slanti~lgly iip\val.tl. I'eclu~~cl's ; ~ t ) o u t  12 
cam long. Beautiful red llowcrs. 

Or!yzopsis r~lolirlioities Hack.  A helnic*~.yl)lol)llylic., ces1)ilosr 

Fig. 9. Hkdysurun~ cepl~alofes Franch. srrbsp. shugnanicitm 
U. Fedtsch. (ah. ' / r ) .  



a s s  i t  I I S  I I I s .  'rile Ic.a\ees cmoll\.o- 
lute, lilil'orn~, 0 1 1 1 ~  4-6 cm long. Stra\v aboul 20 ctll long. 

( : I I I - ~ S ~ ~ I ~ ~ / I ~ I I ~ I I I I I  pclntil3ii-lcnl 0. Holt'm. A c h n ~ ~ l a e p l l y ~ i ~  

Fig. 10. f :hrysanfhen~una y u r ~ ~ i i ~ i c * u n ~  0.  Holl'm. (:I]). l, 9). 



suffiutes, :tboul 15 cm tall, lilletl with cleat1 ant1 dricd ~ t i c . ] ; ~ ,  
forn~er shoots. Forms tufts up to 70 c111 in diameter, (2  1ne1l.e 
in circumference). Leaves snlall, about 1 crn long, ~)inr~n- 
tisect, stiff hairy, turned upwards, the lo l~es  revolute. Flo\\rel.s, 

Fig. 1 Silene c-rrttctrsicu Hois. mi*. parnirensis H .  W'inkl. (ah. "29). 



yellow, blossom first 011 the north side of the tuft. They 
are not Illore than 1 0  cm from the surface of the ground. 

Silerle cuucusicu Bois. A hemicryptophyte with a large 

I,. ' 1 



"ratlix multiceps" and many buds on the lower parts. 
Forms small tufts, up to 25 cm in dia~neter ,  often dying 
away in the centre. The leaves which have the sa111e size 
on the top and bottonl of the stern (a "protol~emicrypto- 
phyte") are oblong-laoceolate, densely hairy, turned-upwards, 
about 2 cm long. Flowers, white, with red-striped glantfular- 
hairy calyx, about 16 c111 above the ground. 

0xytropi.s bella R .  Fedlsch. A he~nicryptophytic rosette 

plant, forming small tufts 10-20 cm in diameter. (Circurn- 
ference 40- 50 cm). Leaves pinnate, almost vertical, 2-3 
cm long, have 4---5 pairs of silvery-hairy, lanceolate leaflets 
about 7 mm long Flowers, violet, growing 6-8 cm above 
the surface of the ground. (Fig. 12). 

Trigonella Emodi Benth. A hemicryptophyte forming large 
tufts, up to 1 metre in diameter, on a single thick root. In 
many cases the entire centre of the tuft is dead and only a 
circle, 10-15 cm wide, living. Leaves, ternate, with movable 
leaflets hardly a centimetre long, dentate a t  the tip, smooth, 
but wit11 glands secreting an odorous substance. Flowers, 



yellow, 1)lossoming first on the north side oT llle t ~ l f l .  T l ~ e  
 lower-stalk is about 30 cm long. (Fig. 13, 14). 

k,'pl~rrh.n f icl lscl~er~koi  l'uols. (?) (possibly E. I I I O I I O S ~ J ~ ~ I I ~ ( /  

Fig. 114, T3"igonetIn E#3zadi BenSh.l park af' a tuft. Cab. 'k.3 



G~llel.) A hemicryptophyte with long, horizontal, subterranean 
rhizomes and light-shoots only 1 -- 3 cm long, cylindrical 
and leafless. The rhizomes cause many light-shoots to be 



I'ou~l(l together, but they never for111 a close growth. TJlr 
leaves are small scales. 

A,stru~~~rlr~,s  AlitCs~.h~rri 13.  Fedtscll. A l i e r n i r ~ ~ y ~ ) l o ~ l ~ ~ t e  \v i t l l  

Fig 10. Polygoltn~tt  ~~ccror~!jrl~ioitles C. A .  h l .  (ab. ' I ) .  

a large "radix multiceps", forming s~uall  tufts. Hosctte-l)ls~it. 
Leaves, pinnate with about 5 silvery-haired pairs 01' l e : ~ v ~ h s  
about 1-2 cm lollg. Tlle leallets are ellil,tir:ll, 4-5  111111 



long. The  pecluncles grows slantingly outwards. The  flowers 
are yellovv and only 15 cm above tlie ground. (Fig. 15). 

I'ol!ggonu111 paron!jchioides C .  A. M .  A chamaepllyte, 
suffrutex characterized by the whitish sheen enlanatirlg I'ronl 
the large men~hraneous  ochreae. A large vertical tap-root 
hears horizontal woody branches, 5-10 crn long, whose 
hel.baceous tips turn  upwards. The  \vhole l'or11is a llat disc 
I-esti11g on the ground ; large portions are dead. 'I'lle revolute 

I:ig. 1 7 .  Two sl)ecimr~is of Acctrrtholi~~to~r diupcnsioities Bois., a convex 
cusllion see11 froni abo\.r, :~nt l  a Hat cusliion see11 f~.orn 1)elow. (all.  '12.) 

leayes, a few nlm long, are alnlost hidden n ~ n o n g  the ochreae. 
Flo\vers, sunall, red. (Fig. 16). 

;I( .ant l~ol irno~~ tlitryerlsioides Bois. A chan~aephyte ,  cushion 
\)]ant, which can attain a diameter of more than 1 1n6tre. 
("Hadial flach Polster", H A U I ~ I - S ( : H I ~ ~ ~ ~ ~ E I { ) .  When  young it is 
only atlached by the main-root, later many adventitious 
rools are l'ormed. The  cushions are flat a s  a rule, on the 
l e ~ e l  of the ground, but  occasionally (on clay soil'!) high 
h u l g i ~ ~ g  specimens are founcl; these contain a i r ;  ("Luftliugel- 
liissen", H ~ ~ ~ \ ~ - S t : t l ~ t i j . r . m ) ,  otller\vise they are solid, fille(1 
will) twigs and cltbacl leaves and so fir111 that  one can step 

1 1  t I i l l  I .  I n  large old sl)cci1nei1s the centre 



is generally (lead, and ille growth continues in a fai1.y ring. 
l'lle leavcls are about 2 Inn1 long, very close together and 
0 1 1 'l'lle 1)eauliful sessile pale pink flo\jrers a1.e 
ol'teu seen eclging the cushio~l .  c Fig. 17). 

Fig. 18. Fasciated stern of Elrroliu ccraloides (:. A .  M. (ab. ' 1 2 ) .  

Acar?tholi~l-lon rtlalrtvicunl Hge. A chamaephyte, cusliion- 
plant belonging to H A U I ~ I  and S C H I I ~ ~ I ~ G H ' S  L L K ~ g e l ~ t ~ ~ i i ~ ~ J ~ e r ' )  
as it is penetrated by both light and air. Tlle cushio~ls  c ;~n 
be more than 1 mktre across and may bulge as lligll as 
18 rill over the ground. I t  rests lightly on the groun(i 



only fastened by a single main-root. The cushio~l is oftell 
higher on the south than on the north side. 

1 i 1 1 1  m i  f 1 .  The 1 ~ a ~ f - e ~  are nef- 
cula~; 1-19 cm long, Thg b.mu-tiftzl ~essilc flawerg b l ~ : ~ % ~ t n  
ct&rIi@i* sn the trartb gida oE ars. eushfoa tllan the ~ a u t h  
side, The fruit ha% a w'rrrged mlyx. 



h'urotia ceratoides C .  A .  M .  A chamaepllyte, sufirutes. 
I t  has a single large main-root with horizontal lateral roots, 
bearing nlany woody stems; these are nearly always Ilat, 
firmly fasciated, and 011 top bear living and dead twigs. The 
tuft can attain a diameter of 120 cm, when they are so large, 
the centre is generally dead. The tufts have beell iigured 
by S C H I M P E ~  fig. 453, p. 791. l'he leaves are ]anceolate 
about 1 cm long, stellate-hairy with revolute edges. The 
plant is 15-20 cm tall. Flowers inconspicuous. (Fig 18). 

Solenar~th~ls stylosos (Kar. Kir.) Lipsky, (Lindelolia stylosa). 
A hemicryptophyte, forming tufts, without centrifugal g1-owL11 
but surrounded by Inany withered leaves. The grou~id leaves 
are about 10-20 cm long, lanceolate, s~ilcate and \rel~eiy- 
hairy. The stem-leaves are narrow, and about 5 ~ I I I  lotig. 
The ilowers, dark-purple, are at the utmost 50 cm above the 
ground. 

Astrcrgalus lasioserllius Bois. A suf'frutescen t chamaephyte, 
with a single thick main-root bearing large tufts (one speci- 
men was 90 cm in diameter, another 65 c111 long, 35 broad), 
often dead in tlie centre; the leaves are pinnate wit11 3-5 
pairs densely sericeous leaflets, 5 lnm long. The rachis 
remains upright like a long pointed thorn. (Fig. 19). Rich flores- 
cence of yellow blossoms, not more than 10 cnl a bove tlie ground. 

Serratula procum bens Rgl. A liernicryptophyte with pro- 
cumbent herbaceous branches of which the older part is 
covered with remnants of leaves. The leaves are 4-7 cm 
long, lanceolate-elliptic, glabrous. T l ~ e  great red heads blos- 
som in August. 

Artemisia (lzerba alba Asso?). A suffrutescent chamae- 
phyte, having a single vertical root with many lateral roots. 
The branches diverge on all sides and upwards, and may 
form great plates, about 1 metre in diameter. The leaves are 
bipinnatisect and sericeous. The small yellow flowers blossolll 
in early September. 

Stipa orientalis Trin. A hemicryptophyte fornlil~g close 
tufts, which, when old, often wither in the centre and form 
rings, up to 10 cnl in diameter. It is very tunicate. The 
filifor~ll leaves are up to 8 cm long; the straw ul) to 20 cnl. 

In addition to tllrse sljecies foulid alnlost r~ery \ \~here  011 



the plain, ~ l ~ a n y  otliers are found mixed with the above 01. 

growing in single localities : 
Macrotoi~tia eucllrornon (Hoyle) t'auls. This plant, when 

young, is a cespitose he~nicryl)tophyle, but will here he con- 
sidered cllarnaepl~yte, because the vertical rhizome grows 111) 

over the surface of the ground like a cushion; i t  call attain 

Fig. 20. Maci.oloinia eacbhromon (Royle) Pauls. Old specimen, which has 
formed a 30 cm lligll pillar covered by dead stems, on the top of which 
fresh shoots appear; they are now flowering. South-side of Jasllil Iiul. 

(Drawing after a sketch and measurerne~lts by the author). (Ab. '/eel 

a height of 30 cm, and is closely covered with dead ste~ils 
(see Fig. 20). This is a l~henornen known to us from arctic 
regions where some species, (Lesq~lerella arctica, Poterltilla 
pdchella) form i11 open l)laces, the so-called "pillars", covered 
with remains of dead leaves, and bearing a few green leaves 
on their top (pictured by OSTENFELD and LUNDAGER). 111 the 
rase of Mncrotomia both the pillar and the living portions 
attain greater dimensions than the arctic. l)lunts, which are 



ollly a few centi~netres high. - The leases, 5-8 cm long, 
are ovate - lanceolate, coarsely hispid and covered wit11 
Illany fine hairs, sulcate; the lower leaves are slol)ing, the 
stem-leaves horizontal. The  flowers a t  first red and visited 
by humble-bees, and later yellowish-white; on specimens 
horn up on large cushions they may he' raised up to 7 0  cm 
above the ground;  on young s1)ecimens 30--40 em. 

Astrclyul~rs dolichopodlrs Freyn. A hemic.ryl)tophyte wit11 
a "radix multicel)s". Hy degrees small tufts are formed ahout 
30 cln in diameter, sonletilnes ring-shaped. Rosette plant. 
The leaves are 2-3 cm long, and l ~ a \ ~ e  4-5 pairs of leaf- 
lets, which are cuneate, 7--9 rnrn long, sericeous and in the 
(lay-time when the sun shines turn their 1)roiile to the sun- 
light. The red flowers are only raised 15 cln Srom the g~.ound. 

Cousiniu rclocl C .  Wil~k l .  A he111icryl)tol~hyte with "radix 
nlulticel)~", l 'or~ning s111a11 tul'ts. Tlle white, l~rickly-edged, 
white-villose leaves, which grow all along the sten), are 5- 12 
c111 long; the red heads are about 30 ern above the ground. 

Ox!jtropis Poncirlsii Frch. A cl1anlael)hyle with a thick 
"l.adis rnulticel)~" hearing sr~lall very thick tufts ol' short 
slloots. The  tufts are  arched like cushions, and llle 1)lant 
approacnhes a cushion-1)lant. The leaves have 4 pairs of lanceo- 
late, densely sericeous leaflets, about 5 mill long placed very 
close together. The  flowers are purple, allnost sessile. The 
swollen, hairy, green o r  rosy-red pods often encircle the tuft 
like a hoo]). The  centre is formed by the many closely 
packed silvery leaves. The  entire effect is strange. (Fig. 21). 

Astragalrrs oophor~rs Freyn. A 11ernicryplol)hyte n i ( h  
thick "radix multicel~s" bearing small tufts. The light-shoots 
are very short, ollly 2-4 cm long, the leaves are 2-3 cm 
long and have 2-4 pairs of densely hirsute leaflets, wllicll 
are obovate and about 7 m m  long. The flesh-coloured 
flowers are  only a Sew cm Sro~n the ground. 

Cares stenoplr yllcr W a  hlenl). A hemicry])tol)lly~e "'it11 
subterranean horizonla1 rhizomes, and tunics of dead l ea \w 
about the shoots. The  sl)ilies are 7-10 cnl above tlle ~LI I . -  
face of the ground. 

Scorzo1lel.a ,rlollis M. B. (rrar. rano-uelufi11(1 Beau\'.) 
Scorroncru pllsjllu I .  are boll1 he~oi r r~p to l~ l ly les .  semi- 



rosette-1)lanls with long, narrow rnore or  less villose leaves 
and  yellow flowers which are not Inore than tl cnl above 
the grountl. 

I , a p p ~ ~ l u  stricttr (Ldh.) Giirke. A therol)llyte 10--15 c.111 

tall or, a s  it has a grou~id-rosette ol' (lead leaves, 1)rrllal)s 
better (leternlined as  a biennial 11enlicryl)tol)hy te. 'l'lle leayes 

Fig. 21. 0.rylropis P o ~ ~ c i n s i i .  F1-ch. (ah, ' 1 2 ) .  Flowers on the left side. 

are narrow and hirsute, flowers small and blue. The  fruit 
has  liong-looked thorns. 

Nepdla daCllensis Bois. A therophyte, &-lo cm tall, 
slender, upright and for the most part without ramifications, 
with 2- 3 pairs of almost soiooth, linear, or  linear-lanceolate 
leaves. Sniall red flowers. It grows in crevices or  similar 
localities, never, or  very rarely, on the flat, arid plain. (Fig. 22). 

Pol!ygonlrln ~rlollicleforme Bois. A therophyte with delicate 
li l i l 'o~~~ll (lec111i11)~1it S~CII IS ,  and 3--4 mtn long, smootli, linear 



leaves, hall' Iiiclclell i l l  great \flhite oc.lire:~e. Small, l-ed jlo\jrers. 
In  crevices and silliilar favourable 1)lacea. (Fig 23) 

I';l!lntrrs das!lst(lch!ls Trill. (r~ur.  urislutus Hgl.) A llc.rlli- 
~~-y l ) top l~yte ,  wit 11 long, subte1.1-anean ~.hizo~nes ( P ) ,  and thick 
tunics around the base of tlie 
light-shoots. The leaves are 

to 25 cni long, coarse and 
convolute. Tlle straw up io 
35 c111 long. 

Htrlogetor~ glornercllus. A 
tllero1)hyte with ascending 
brauches, bearing cylindrical, 
succulent, blunt leaves, 0,5-  

0,n c111 long. Flower-clusters 
in almost all the axils. Found 
only in tlie hollows of the 
plain, prel'erably where there 
is a little salt. 

Arenaria Meyeri  Fzl. A 
suNrutescent chamaephyte, 
forming tul'ts. The largest I 
saw was 75 cm long, 70 cm 
wide. The light-shoots eina. 
nate not oilly above ground, 
from the lower parts of 
the stems, but also as  
far as  10 cin underground; 
some of them are subterra- 
nean runners. It is a semi- 
rosette-plant in that the ma- 
jority of the leaves are be- 
low on the ]ight-shoots The Fig, 22. Xepcla ~ i ~ l ~ l l c f l s i s  Bois. (kli) ' 1 1 ) .  

leaves are acicular, 1 cm 
long. The white flowers are about 20 cnl a l ~ o ~ e  the groulld. 
This species is not common on the plain. It is Sound al~aost  
exclusirely in hollows and there, together with Cores sCll0- 
phylla, Hedysarrlm cephalotes, and Acantho l i~~~or~  diaperlsioi(ies 
and others, Sorlns what may be considered a special brill- 
ation, the Arenaria-Meyeri-formation. (Fig. 24). 



As long as  the various parts of the plain are 1101.izont~l 
the vegetation found is, in the main, the same. That  Elrrotia 
and Acantholimo~z diapensioides form associations in some 
l,laces, Arten~isia and Stipa in others, is  resu sum ably due to 
chance causes; in ally case I have no theory as to how it 
comes about. 

The plants growing on the plain do not represent ni:lny 
difrerent g r o w t h - l ' o r m s .  Ol' the total 31 species, 17 are 

hemicryptophy tes, 10 chamael)hy tes ant1 4 t 1lerol)hytes. - 
Let us  first coilsider the c h a l n a e p h y t e s .  They belong to 
two groups, cushion-plants and suffrutices. T o  the lbrmer 
helong only the two Acrrntholimon-species, of which one, 
A.  tiiclpensioides is a true cushion-plant, accordirlg to H A U I ~ I  
and S C H R ~ T E R ' S  deliniton of the term, that is to say, its 
shoots are so closely packed together, that light and air can- 
not penetrate between; the leaves are very small and stubby. 
A. alalauicllm on t l ~ e  other hand is a "spherical bush", 
"Kugelkissen", far  Inore open in its coi~struction and wit11 
long (spinescent) leaves. 

There are 6 s u ffr u t i c  e s :  Chrysanthemlrm pamiricum, Po- 



11p~oni1ut r o o i s  (4), Ellrolio ceratoi(il~,s, ~ s t r . ~ r g ( ~ / r r , ~  
lusiosrrrlius, Artrnlisia (her-ba alba:') ancl Arenurin Mryeri. 0 1  
these l1ol!y!lo~llrrn has short hol-izontal procumbent shoots, the 

Fig. 24. Arenaria Meyeri Fzl. (ab. ' 13 ) .  



others have upright shoots, ol' whicli the lower parls are per- 
manent. Especially characteristic are Errroticl with its broad 
flat stems, and the spinous Astrugullrs 1asiose1~iil1.s. 

The 17 h e  m. icrypt  o p h y t e s  helong to two types, spot- 
bound species, and species having elongated, subterrannean 
rhizomes. To the latter type belong l<plledrcl, Curex steno- 
pliylla and Elyrnrrs (?). The 14 spot-bound species need no 
repetition here. Stiltla orientalis is the only n~onocotyledonous 
plant alllong them, and. lilie   no st oC the others, it forms 
large close tul'ts which arc born by a huge main-root; radix 
mnlticeps. As seen by the Iigitres, tlie t i~f ls  att:~ili great size, 
and must be very old. Many of them become by degrees so 
compact and so tall that they approach cushion-plants in 
form. In the case of others the rhizomes gradually grow 
high above the ground so that the plants beconle indubitr~ble 
chamaepl~ytes. (Mac*rotoi~~ia).  Collsinicx raua and the two 
Scorzonera species are the only ones not forming large tufts. 

There are only three T h e r o p h y  t e s ,  as  Halogetoll is 
very rare and confined to siilgle hollows. I,apprlla is, i f  
I may use the expression, a tempered type, upright with 
rather large leaf-surfaces, while Nepeta and Pol!p-lo~lnr~l are 
delicate small-leafed plants mostly found in favourable 
localities. 

Based on the above we rnay characterize the vegetation 
of the plain as  a richly developed v e g e t a t i o n  c o n s i s t i n g  
f o r  t h e  m o s t  p a r t  of s p o t - b o u n d  h e m i c r y p t o p h y t e s  
a n d  c h a m a e p h y t e s ,  w h i c h  o f t e n  for111 v e r y  b r o a d  
t u f t s .  T h e  p l a n t s  h a v e  n o  g r e a t  h e i g h t  a s  t h e  f l ower s  
a r e  u s ~ l a l l y  20-30 c111 f r o m  t h e  g r o u n d ,  s i n g l e  ex-  
c e p t  i o n s  b e i n g  ' 1 2  mkt re .  A n ~ o n g  t h e  c e s p i t o s e  p l an t s ,  
t h e  c h a m a e p h y t e s ,  t l ~ o u g h  t h e  n u m b e r  of t h e  spec i e s  
i s  f e w ,  p l a y  a v e r y  i m p o r t a n t  p a r t .  T h i s  i s  a l s o  
t r u e  of t h e  t w o  s p e c i e s  o f  c u s h i o n - p l a n t s .  H e m i -  
c r y p t o p h y t e s  w i t h  h o r i z o n t a l  s u b t e r r a n e a n  s h o o t s  
a r e  f o u n d  s p o r a d i c a l l y .  T h e r o p h y t e s  a r e  f e w  a n d  of  
n o  i m p o r t a n c e .  

This vegetation, or one that is similar, is very common 



111roughout l 'a~nir, especially in the broad flat valleys, called 
"Paniirs" in the narrow meaning of the term It is here 
considered a special plant-formation, named after of the 
most i111l)ortant species, T r i g o  11 el l  a -  fo rnl a t i o n. 

In localities resembling the plain near Mardjanaj there 
is a vegetation, similar to that on the plain itself, and the 
sa111e is the case on many slopes having an eastern exllosure. 
Of these more will be told later. Let Ine here give two ex- 
atiil)les of Trigonella-formatio on flat soil. On the top of the 
1)eninsula lying between the two eastern arliis of Jasliil K u l  
there is a horizontal flat or  slightly rolling plateau, \vitl i  
Inally stones and occasional embedded houl(1ers. A scattered 
vegetation of Eurotia cerutoides, Kocltiu proslrr~ta (?) -- in sonie 
places these two are the only species, - Stipa orientalis, Arcln- 
tholimon diapensioides and alafauicrrm, Epliedra, Omylropis belltr, 
11.igonella Elnodi, and Silerle calicasica are growing on the 
fine, sandy, brown soil. 

A liltle to the south, east ol' the outlet of Hiilung Kul, on 
a plain sloping gently toward the north, grow Inany speci- 
liiells of Solenanthrrs stylosrrs, Oxytropis l'o~lcinsii, Collsirlirl 
raua, Hed!lsarun-1 cephalotes besides the satlie species as are 
found 011 the plain near Mardjanaj, with the exception of 
Astragalrls lasiose~~~ius and Alitschuri. 

Reference may also be made to the descriptions, given 
above, of the plains near Sary Mullah (page 34), Pamirski 
Post (page 35) and Shatyr Tash (page 36), where sitnilar vegc- 
tation is to he found, composed in part of the same species, 
among which Eurotia ceratoides is always found. The plains 
near Kisil Kul and Kara Kul had a slightly dill'erent cha- 
racter; they were almost bare of plants, and those fo~lnd 
were of other species. This difference is l)resumably due to 
the fact that the climate of northern Panlir is more severe 
than that of southern Pamir. 

S u b - f o r m a t i o n s  a n d  Assoc ia t io r l s  c a u s e d  by 
m o i s t u r e  o r  e x p o s u r e .  

AS me~ltiolled before, the plain near Mardjanaj tllough 
slightly rolling is practically horizontal, and I hare also 
stated that certain species seek out the depressions between 
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the mounds. These depressions naturally enough have a 
finer, more clayey bottom than the surrounding plain. This 
bottom is often cracked by drought, and sometimes a little 
salt may be found crystallized out. Most ol' the plant species, 
characteristic of the plain, shun these depressions, - 1lowe\rel. 
the following are to be fouild there: Acantl~olin~ort diupel~si- 
oides, whose cushions are here often looser and more rounded 
than on sandy soil, Solenantlzas stylosrrs and Hetlysar~lm 
cephalotes of which there were many low, weakly developed 
specimens with small, scanty flowers. These species are 
lbund just as  Srequently between the depressions, as  in them. 
On the other hand Carex .~te~zophylla prefers the depressions, 
and Arenaria Meyeri (and the annual, Halogeto~z glomerutus, 
which was only found a single tirne), grows there exclusively. 
The case of Arenaria was very striking. It made a strong 
impression of not belonging to the Trigonella-formation, but 
of being fragments forced in from another plant-community. 
This other plant-community was Sound later, south oT Jashil 
Kul, - the A r e n a r i a - M e y e r i - f o r m a t i o n ,  covering the 
rather moist northern slopes of the mountains. The Arenaria- 
Meyeri depressions near Jashil Kul are, then, the Sorced in 
fragments of this. The vegetation of the plain cannot then 
then be rightly considered a single association of the Tri- 
gonella-formation, but as  a "Con~plex of associations" (IIU RIETZ, 
FRIES und TENG\I~ALI,). 

The following rnay be said in regard to the importance 
of exposure for the vegetation of the Pamirs. On a gently 
sloping plain east of a low line of hills, and again east of 
Bulung Kul, I found Cousinia rava dominating, a beautiful 
luxuriant growth, and of other species: Stipa orientalis, Chrys- 
anthemum pamiricum, Trigonella Ernodi, Hedgsarnnz cepha- 
lotes and Lincrria sp.  The latter were scarce. There was far 
more soil than plants to be seen. 

Where this vegetation is to be found, the plain slopes 
toward E. S. E. Further south the declivity becomes sharper, 
and the exposure by degrees N. E. At the turning point, 
where the exposure changes from south to north, Consinia, 
Chr!jsanthem~lrn and their accompanying plants disappear 
almost wholly, and a new association of Acalztholimon diapensi- 



otdes and Artemisici appear. A little further south Acanfholi- 
o ~ o n  (lkltuukborn apl)ealSs, Stipa orientalis diminishes i n  qualltity 
and we find large numbers of Oryzopsis rnolinioides. There 
are single specimens 0i' Silene cuucasica and Arenaria Meyeri. 

As the plain forms long flat billows, there is soon a 
stretch parallel to the first, and here again we find Cousinia 
rtrou and Chrysanthemul~l pan~iricum, but at a new swell of 
the ground they have once more vanished. We now Ilass 
flat stretches with varying exposures and vegetations. 

K. W. exposure: Scattered Euroticr ceratoides, a few Acan- 
tholirnon ulutuuicurn. 

N. E. exposure (decline greater): many Acuntholimon ala- 
tauicrr~n and Artemisia, a few 7iigonellu Elnodi and Arenariu 
Me y eri. 

N. W. exposure: Eurotia ceratoides, Cousinia raoa, Acan- 
lholir~~on diapensioides (only a few), Stipa orientalis, Hed!ysarunl 
cephalotes. 

S. W. exposure : Cicer pungells, Cousir~iu raua, Eurotia 
ceratoides. 

Paying no attention to north and south, but grouping 
the species just mentioned by eastern and western exposures 
we find: western exposure, (the dryest localities), Elrrotia 
ceratoides, Cicer pungens; both eastern and western exposures: 
both Acanlholimon species, Hedysarun~ cephalotes, Stipa orien- 
talis and Cousinia raua; eastern exposure alone, (the least dry 
localities); Artelnisia, Chrysanthemum parrliricum, Lirlariu, Tri- 
gonella Emodi, Oryzopsis rnolinioides, Silene caucasica, Arerlaria 
Meyeri. This grouping, in any case the first and last group, 
corresponds to my own observations of the species most resi- 
stant and least resistant to drought. The grouping seems to 
show how the species are assorted in the various associations. 
Under definite conditions, (horizontal plains), the species can 
grow in common, but they are divided into various asso- 
ciations as  soon as  they are subjected to even a slight degree 
more or less, of the warmth of' the sun and attendant moisture. 
The diflerences discussed here are Yery small; - the slopes 
are so slight that one cannot feel them when ~ ~ a l k i o g .  The 

adjustment between the varieties and their surroullding must 
be extraordinarily fine. 

5 * 



Will1 what rnay the Trigonella-formation be lilost closely 
coml)ared? In many places its physiognomy resembles a 
semi-desert, an  Arteniisia-desert, for instance, or one for~lled 
by suffrutescent Salsola sl)ecies, (see PAUISEN, page 69); - nnd 
SCHIMPEH, who, however, only knew the vegetation ol' Parllir 
from photographs (fig. 449-455 in his book), says, (page 792), 
that the flat valleys have the character of deserts, just as 
does FEDTS(:HENI~O, (see above, page 28). Comparecl wit11 tlle 
Transcas1)ian deserts these difyer physiognonlically by con- 
taining the many large cushions of the two Acarllholinton- 
species. Cushion-1)lants (Anabasis trretioities) are, tliough, to bc 
Ibund in the Sahara. Perhaps another difference is to hc 
found in the fact that heniicryl)tophytes, anti not chamae- 
phytes, play the leading part, in any case in c~uantily of 
sl~ecies, that thus woody slioots are less conspicuous here than 
in deserts. However this difference is not vital, as  Transcaspia 
has a considerable quantity of xerophytic hen~icryptophyles, 
even tliougll their importance is less than in Parnir. 

A third difference is that there are no vernal-flowering 
species here, while in low deserts the majority of the species 
flower in the spring; the lateness and coldness ol' the spring 
is the reason for this. 

A fourth, and in my opinion conclusive difference, is 
the Sact that the Trigonella-Sormation is poor in therophytes, 
annual species, while low-lying deserts are characterized just 
by the large numbers 01' thero1~1iytes round there. Salt- 
deserts are the single escel~tion;  this is due to a special 
edaldlic cause, the soil's content of salt, while in Pamir the 
cause is doubtless climatic. WARMING, too, (1 909, page 251), 
emphasizes this, and, quoting various authors, shows that the 
percentage ol' annuals diminishes with the increased altitude, 
(also with the geographical latitude), and remarks that the 
cause ol' this lies in -the shortness of the vegetation-period, 
and the low temperature, only permitting a few annuals to 
complete their development and set ripe seed. 

The small number of therophytes present is the main 
reason why the Trigonella-formation may not be considered 
a desert-l'ormation. When I. inst. SEMENOW says the vegetation 
of Pamir has steppe-character, and WARMING (1909, page 260) 



speaks ol' "~nountain-steppe" or "alpine steppe" 011 the moun- 
tains of High Asia, as  "a type 01' fell-lield that approximates 
to steppe in many respects" he places the vegetation between 
fell-field ant1 steppe, but gives it the latter name. What WAR- 
MING here calls "steppe", is, what I call ') semi-desert, and, 
as has been said bel'ore, il' plant co~nnlunities are to be 

Table 3. 

named according to their growth-l'orms, it is hardly permis- 
sible to give the Trigonella-fo~-~natio~l the name of' desert. 
However, as  the most inlportant forms are hemicryptophytrs 
anti chamaephytes, there seems to be nolhing to preveol 
placing it under the category ol' fell-fields. 111 the Table 3 
given here the biological spectrum 7, (al'ter RA~JNI~IAE:H) ,  01 the 

. . . . . . . .  East (;reenland. Fell-field ' 

Ilisco. Fell-field %. . . . . . . . . . . . . . . . .  

Soutll-Greenland. Fell-field . . . . . .  

Iceland. Fell-field4 . . . . . . . . . . . . . . .  

Bernina. "Schuttflur" (ah. 3000 m.) 

Trigonella-Formation . . . . . . . . . . . . .  

'I'ranscaspian lowla~lds'  . . . . . . . . . . .  

') See PAUI~SEN, 1912. 
'! The species-list given above, for the Mardjanaj-plain, + following 

species from othcl- similar localities: Ch : Astragalus Ml~schketolc)ii, Cicser 1)111r- 
gells, Syrnpegnra Regelii, Kochia prostrclta (?). H : Psychro!~eton turccslunicnrrr. 
Alnnebia gutlata, Oxytropis tibetica and humifilsa, Christolea crassifoliu, %!\yo- 
phyllurn fubccqo, Pou attel~utcc, IIortfellnl secalinun~, Sis! ln~l)r iun~ Korolkorc~ii. 
C r e ~ i s  glauca, Cttlamagrostis cornprrcta. G : Linuriu sp .  T h  : d s t r ~ a ~ t r l ~ t s  

ol~hiocurpus, Veronica biloba. 
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Trigonella-formation is seen, in the line before the last, 
in the remaining lines the spectra, (arranged by rne al'ter tile 
lists of the named authors), of various arctic and alpine fell- 
fields, and finally, (last of all), a desert spectrum. 'The Pact 
might be emphasized that the fell-field spectrunl way not 
specially express the vegetation natural to fell-field formations, 
but to that ol' arctic and alpine nature; Ibr, as  RAUNKIAEH 
has shown, hemicryptophytes and chamaephytes dominate in 
just that nature, - the latter thriving the better tlie poorer 
the conditions, i. e. the greater the altitude, or  the further 
north. However, this reservation in no way alters the main 
point that all the spectra given, agree in having a large per- 
centage of he~liicryptophytes and chamaephytes, and froril 
this we may conclude that the spectrum both of the Trigo- 
nella-fornlation and of the others is an  espressioll for alpine 
nature. 

In other words the ability of the plants of Parnir to 
adapt themselves to their surroundings, in so far as this 
regards the relation of the surviving apices to the crust of the 
earth, is an  adaptation to cold and snow, rather than to heat 
and drought. 

A further comparison between the Trigonella-formation 
and fell-fields1) reveals the following sirl~ilarities and differ- 
ences. 

') According to WARMING, 1909, the characteristic of fell-field is the 
fact that  a11 vegetation is low, and that  plants are so far separated from 
each other that  the hare ground is visible between. In arctic fell-fields there 
are often many mosses and lichens which are either rare or  totally wanting 
in alpine fields from lower latitudes. Fell-fields are to  be found on almost 
all high mountains. "Warming's description of fell-field, (1909, page 25B), 
might have been written on a New Zealand dry  mountain". (SPEIGHT gL 

COCKAYNE, 1911.) The conception fell-field includes many various formations, 
from the arctic fell-field, which is closely related to "Tundra", to the "Ge- 
steinsflu~.en" of the Alps ( S C H R ~ ~ T E R )  and the xeropliytic vegetations in the 
mountaius of Pamir, New Zealand, and many other places. They are all 
rich in chamaephytes, poor in therophytes, and wanting in faneropliytes, 
however tlifferent they may be in other respects. To give them the com- 
n ~ o n  name "fell-field", is at  present just as permissible as to group many 
different formations under. tlie term "forest". 



1. The vel(etatio11 is scattered, does not cover the ground, 
I have an idea that it is less scattered in the Palllirs than 
in  the fell-field of tlie Alps and Greenland, whew the nudity 
of the ground is an important character-mark. The poverty 
of the soil in humus is characteristic for both. 

2. An important difi'erence is the fact that the arctic 
fell-fields are rich in lichens, while these are wanting in the 
Pa~nirs (and in the Alps). 

3. Shoots are short, and the leaves therefore grow close 
to the ground, which WARMING, 1888, denotes as a characte- 
ristic of fell-field plants. Rosettes of leaves which are com- 
llion in tlie Greenland fell-fields are lnore rare in Pamir 
(Scorzonera, Astruyulr~s Alitschuri, Ozyir.opis Poncinsii), but the 
shoots are generally short, so that the leaves are as a rule 
close to the ground. 

4. Cespitose growth, "radix multiceps" is comnioll to 
botli localities. 

5. Cushion-planls are common, perhaps not in number 
of species, but in the number of individuals. (Silene acarrlis, 
Acantholiinon diapensioides.) These two species belong to the 
same group of cushion-plants (HAUHI u. S C H R ~ ~ ~ E I ~ ) .  Silene, 
just like Acantholimon, has adventitious roots on the under 
side of its branches. 

6. In arctic fell-fields many procumbent small bushes 
are found, Drgos, Arctostaphglos alpina, Cassiope, Hhododr11- 
dron lapponicum, Salix herbacea, and Betula rlana. They are 
woody chamaephytes, with horizontal branches. There is 
only one representative for this type in "the Pamirs", Polygo- 
num parongchioides, and it is far from attaining the same 
size and compactness as  many of the arctic specimens (10. 

7. Species having subterranean runners are found in 
110th places, even though their importance is small. Curex 

stenoph!llla and Ephedra in Pamir, Carex rrllpestris, rigida and 
others in Greenland are examples. 

8. As far as  1 know, no synopsis of the adaptation of 
arctic fell-fields in respect to xerophytic structure exists. 

WARIING, KIHI.MANN, WAGNEH, BONNIER and others have pub- 
lished facta in regard, to the hairiness, leaf-structure etc.. of 
arctic and alpine plants; and the biology of arctic l)l;l1lts 



has forriled lhe subject of a special series of articles pul)lislled 
by WARMING under the common title "Biology 01' arctic 
plants". We see from these studies that arctic plants are 
generally low in growth, have srnall leaves which are oftell 
evergreen and in that case either leatliel-y or thick and stity, 
or  hairy, or  pinoid, juncoid or cupressoid, or  convolute, alld 
that the stomata are either submerged or colicealed in sorlle 
other way. 

WARMING (1909, page 254) adds, however, "deciduous foliage 
shows this xerophytic structure to little or  no extent". I t  
seems to me, that in studying a list of fell-field plants, tile 
one fro111 East Greenland given by HART% for instance, many 
species are found, which, externally at all events, (lo not 
sllow xerophytic structure: Chtrnluenerirr~~~ ltrtifblilrnl, I'yrola 
gra~lriiflora, Carnpun~lla ro tundifolia, Erigeron, Arnica, Ox!lricr 
and others, even though these plants hardly belong to the 
very typical fell-field plants. 

However their xerophytic structure seems to me less de- 
finitely characterized than in the plants of the Pamirs, which 
have smaller leaves and are more hairy. There are probably 
no other evergreen plants among these than the two Accln- 
lholi~non species and Arenaria Meyeri; the renlainder, w~llich 
either are, (01. appear to be), deciduous, seem lo have just as 
little xerophytic structure, - as  what f o l l o ~ ~ s  will sliow, - 
as the arctic deciduous plants. 

In order to give as  concrete a n  idea as  possible of the 
xerophytic atlaptation of species composing the Trigonella- 
formation, I have attempled to classify their leaves ia the 
various groups shown below. 

There are 11 ~ s t r a ~ a l e a e ,  with snlall pinnate, always 
hairy, often sericeous leaves. 6 other species have pinnatifid 
or  pinnate leaves. To  these belong %ygoph!yllrrm Fabago; 
(a chance guest !), with smooth succulent leaves, Trigonella 
I:~l~odi with smooth ternate leaves, and Sisyrrzbrirrm ILorol- 
korvii with scattered hairy leaves of a n  almost ~nesophytic 
type. Chr!lsa~lthemrr~n pan~iricrrm and Artenlisia are Yery hairy, 
Cicer y lrrlgells very gland ular-hairy . 

There are 7 species with small, (under 2 cln in length) 
untlivided, hairy leaves, which are generally narrow. To 



tllese belollg I:'irr.oli(t crrutoides, slellate-hairy, Silene cuucosiccl 
and Sy~rlyegrrlu Heyelii. 

There are, too, 7 grasses and cyperaceae, of which the 
majority have c o ~ ~ v o l u t e  leaves. Anlong these Siipu orientcrlis 
is the rnost important; 

5 species with small, narrow, smooth leaves, to which 
belong the annuals Veronica biloba and Nepeta daPnensis; 

6 species with undivided, comparatively large leaves, in 
any case Inore than 2 crll long and not linear. The leaves 
are hairy, (Solenunthus, Scorzoneru i with the exception of the 
glabrous Serrairlla proclr~n bells. 

There are 3 evergreen species with very sinall (0 ,s  col) 
or acicular leaves, the two Acanlholinlo~l-species, and Arerluriu- 
Me!yer.i ; 

2 Polygonum-species with small leaves, for the rilosl 
part hidden in the large ochreae; 

1 hairy succulent, Halogeton (a chance guest!), and 
1 leafless species, Ephedra. 
We see from the above, first that the leaves are as  a 

rule small; in the pinnate species the leaflets are small, their 
n~easurements are given above. The majority of the leaves 
are hairy, as  a rule closely. Of glabrous-leafed species, no1 
annuals, or  having acicular leaves, there are only 7'rigonellu 
Enlodi which has n~ovable leaflets, Serrairlla proc-~rr~tber~.~, whose 
leaves are sulcate, the Pol!lgonun~-species: whose leaves are 
concealed in oclireae, the augusti-foliale Linuritl sp. and the 
Succulent %ygoph!~llrc~n Fabago. 

111 order to obtain a n  idea of the internal structure of 
the leaves of the plants of the Pamirs, I have dissected 
several le'aves which were brought home in alcohol. They 
belonged to the following species: Astrogalrrs Alitschnri, Ma- 
crotornia errcllron~o~l, Silene caucasica, Acarltholi~rlorl a b t a u i c ~ ~ ~ ~ l ,  
Ox~iropis Ponci~lsii, 0. bells, 0. tibetica, l'rigonella Enlodi, 
Scorzonera mollis, Serratrrlo procumbens, Sisgmbrirrrrl Korolkoe~ii, 
Solerlnrlthrls stgloscrs, Errrotia cerntoides, Arerlaria nffyeri, alld 
Aca~~ t l~o l i~ r~on  diapensioicles. Other species sliould have beell 
examined but the necessary material was lacking. 

Tlle majority of tlie species esa~~l ioed ,  slloa i l l  the ll~aill 



the same structure. Tlie leaves are isolateral, with 2-3 
layers of palisade-cells on each side and a tliin spongy 
parenchyma in the centre. 111 sollie cases there is a band of 
sclerencl~yma over the nerves, but this is by no lneans always 
the case. The epidermis has never more than a single layer, 
is riot thick, nor thick walled; there are always stoiiiata 
on both leaf-surfaces, they are on a level with tlie epidermis 
except in the Oxytropis-species, where they are depressed to the 
inner line of the epidermis. Ox!qtropis tihelictr has epidermis 
cells filled with mucus. 

Tlie following species have a deviating s l r~~c tu re :  
Sisymbrirlm Korolkolvii's leaves are dorsiventral with 4 

palisade-layers on the upper surlhce, loose spongy tissue, thin 
epidermis with stomata on both sides. 

Trigonella E111otii has likewise a do r s i~en  t ral leaf, yet 
wit11 palisades 011 both surraces. Tlie iilesophylluni is loose 
on the whole; the cells of tlie epiderniis are papillose-curved, 
very thin walled, and filled with mucus; there are bi-cellular 
glands and slightly depressed stoti~ata on both sides. 

Finally, the winter-green species, Acarltlzolil~lo~l aluttruicul~l 
and diapensioides and Arenuria Meyeri have acicular or scaly 
leaves with many sclerenchynla-bands and 2-43 layers of 
palisade-cells the entire way round. The epidermis consists 
of one layer with a tllick outer wall and slightly or non- 
depressed stomata. In  Acanfl~olinlon diaye~lsioides the cells of 
tlie epidermis are papillosely protuberant, in Arellaria they 
have thick walls all the way round. 

The leaf anatomy of the majority of the plants of Pamir 
agrees in the main points with that described by WAGNER 
and by BONNIER as typical for alpine plants. The great 
development of palisade-cells is especially striking, and one 
is apt to assume that the plants of Paniir, like the euro- 
pean alpine plants, are adapted to a powerful assimilation 
of carbonic acid (cf. BONNIER). In any case  the majority 0s 

species of deciduous plants in the Pa~il irs  seem to be in coin- 
cidence with their surroundings, when they have s m a 11,  
h a i r y ,  i s o l a t e r a l  l e a v e s  w i t h  w e l l - d e v e l o p e d  p a l i s a d e  
t i s s u e ,  t h i n  e p i d e r m i s  a n d  s t o m a t a  o n  hot11 s ides .  



We know f'roni HEINI{ICI~I~:I{ that isolateral leaf-structure 
seems to be especially dependent on strong light, and according 
10 BONNIEII the characteristic features of alpine plants, - 
short, hairy steiils, small, hairy and relatively thick leayes, 
well-developed palisade tissue and a large nurnber of stomata 
-- seem to he determined by strong light and dry air, as each 
of these factors alone can transforin a lowland 111ant in such 
a way that it is able to assume these characteristics to a 
greater or lesser extent (A. LOTHELIEII). Strong light has, 
though, a greater effect than dry air. 

We inay then explain the structure 01' the plants of the 
Pa~ilirs as directly or indirectly dependent on the strong liglit 
and the dry air. 

But even thougll the dryiless of the air is one 01' tlie Pac- 
tors influencing the structure of the plants, the latter does riot 
necessarily express a xerophytic adaptation. We know that 
the summers in Panlir are dry, and the plants inust naturally 
be adapted to drought as  well as to other conditions, -other- 
wise they could not live, - but we find only a few espres- 
sions of this adaptation to drought. 

We can only point to the small size of the leaves and 
their almost unfailing hairiness as  frequent xerophytic cha- 
racteristics. The latter is especially striking and important, 
for both in the Alps, and in arctic fell-fields, rilally glabrous 
species are to he found, (the few indigenous to the Paniirs 
are named above), so that we here presumably have the es- 
pression of the growth-forms for the particularly dry climate 
of Pamir. Added to this is the structure of the evergreen 
species, which, as  mentioned above, are of .a different and 
far more xerophilous iype than that of the deciduous plants. 
Aside from this the plants do not seem to be xerophytically 
Constructed, but both in regard lo hibernation, anti to the 
structure of the shoots and to the anatomy of the leaves, to 
agree in the 1nsi11 wit11 alpine fell-field plants. The arctic 

species halre as  a rule, as  shown by B~R(;ESEN snd by RON- 
NIER,  weakly developed palisade tissue in the leaves, slid i l l  

this respect differ from the alpine species. 
Tlle supposition emphasized above that the ~rigollella- 

formation is rather to be considered a fell-field than a (leselt 



form, is strengthened by tlie fact that the species in theil. 
outer and inner structure agree most closely with alpi~le 
plants, in other words they are Inore strongly intluenced by 
the altitude above sea-level, than by the dryness of the 
climate. 

CHAPTER 7 

The Vegetation of the Mountain-Slopes. 
(Eurotia-formation, Arenaria Meyeri-formation, and 

Poa attenuta-forma tion.) 

In writing of the vegetation (Trigonella-formation) of liori- 
zontal flats, attention was called to the fact that other plant 
species than those of the flats are to be found in tlepressions, 
even though these are quite small and shallow. Arenaria 
Meyeri is characteristic of such depressions and is only found 
there (on flats). An example was given of the vegetation on 
a flat, mainly horizontal, yet slightly billowed, and we found 
that the species change according to the different exposures, 
even though the angle of declivity is extremely small. (Above, 
page 66.) Thus  the adaptability of tlie plants on Ilats to the 
conditions of nioisture or of esposure is very great. Expo- 
sure should presu~llably nlerely be considei.ed as  another 
expression for conditions of moisture, in that it deternlines 
the angle at which the sun's rays strike the surface of the 
ground during the different hours of the day, and the length 
of the period during which the locality is sunny. 

Climbing a mountain in Panlir and going down on the 
other side, very soon reveals to one the enormous importance 
of esposure, and one quickly realizes that exposure is, in 
general, the determining factor for plant growth on a rnoun- 
tain slope. Roughly speaking, a northern and eastern exposure 
are favourable, a southern and western unfavourable for the 
appearance of a luxuriant vegetation rich in species; plants 
on a southern and western exposure are xerophytic, while 
those on an eastern, and especially a northern exposure are 
more 01- less mesophytic. 



Exposure, while paramount in importance, is not the 
oldy factor to he considered. The nature of tlie soil plays a 
part, arid is of particular importance when the slopes are 
covered by talus, - rnasses of great stones or boulders hurled 
down the nlou~ltain-side, - for these cover the surface of the 
ground and protect is against the rays of the sun, and it is 
safe to surmise that rlluch moisture is to be found beneath 
tlle~n. The unusual vegetation characteristic of such places 
intlicates the sarne. (More of this matter below page '33.) 
The talus of snlall stones or gravel, which I have seen in a 
few places, were either nearly or totally barren, probably be- 
cause the bottom is constantly changing: the continrlal great 
variations il l  temperature bring about a rapid denudation, 
l'ollowed by a constant supply of new gravel and small stones 
rolled down I'ronl above. On account of the fineness of the 
material the masses are easily set in motion. In Switzerland 
such localities have their "Schluttpflanzen", as we know from 
S C H R ~ T E H  and others. 

The importance of exposures may be seen at a distance. 
On account of the vegetation tlie bottom of the dry stream 
clefts appear like dark lines (see fig. 7) on the moun- 
tain-sides. O n  looking more closely, but still a good way 
off, we see that on a slope with an eastern or western ex- 
posure, the dark line of vegetation lies south of the bottom 
of the cleft and along the southern shore of the bed of the 
stream; i. e. on the side with a northern exposure, - and, 
on approaching more closely, we find that not only the bottom 
of the cleft but the slopes as well have a different vegetation 
on the north and south side; everywhere the localities with 
a northern exposure have more luxuriallt plant growth, than 
those exposed to the south. A Sew examl)les illustrating this 
are given below. 

Going north 011 the Mardjanaj-plain, described earlier. 
along the Mardjanaj River, one finds many larger and smaller 
clefts cut by small streams now dry, and leading into the 
river; their main direction is east-west. 

The slope toward the rlorth of one of these, was closely 
grown with Arternisia sp., Solennr~thos styloslrs, Trigonella Enlodi. 
Carex stenophylla, Oryzopsis mulinioides, as well as  a few spe- 



cil~lens of Acantholirnor~ diupensioides, Hetiysur.rr~n cepllctlotes 
and Erlrotia ceratoides. The slope exposetl to the south was 
almost bare; there were only a few scattered specilnens of 
Eurotia and Ephedra Fedlscllerlkoi, a very few of 'I'r.igor~ell~, 
Sfipa orientalis, and Serrcctulu procclnlberls. Of these few sl~ecies, 
Eplzetlra, Stipa, and Serratrrla were lacking on the slope ex- 
posed to the north. 

Only the lower part of tlle slope toward the south was 
nlore densely covered with species froni the other side. 111 

the bottom of the cleft the sl~ecies from the slope exposed to 
the north were growing as  cvell as  Arenaria Meljeri, which 
was only found here. 

Another parallel cleft revealed sirnilar conditions. The 
slope toward the north has a fine c:espitose growth with yel- 
low ant1 red flowers; here were c~uantities of Hedyscrrrrrn ce- 
phalotes, 'I'rigorlella Ernodi, Oryzopsis molinioides, Agropgrurrl 
lor~gearistat~r~n, Eurotia, Sole~zanthns stylosus, and further down 
Artenlisicr. The slope toward the south is rather bare, at the 
upper part we found only E~rrotiu and Ephedra, lower down, 
in addition to these two, Stipa orientalis, Arternisia sp., Astra- 
galrls dolichopodus, and Nepeta duEne~lsis. The bottom ol' the 
clel't was broad and flat in some places and has the same 
vegetation as  on tlle plain above. 

The species included in  these examples nearly all grow 
on the above-narned plain, but they are distributed in an- 
other way, and '  in the clefts reveal their varying grades ol 
hardiness to drought, Enrotia, Ephedrcr, and Stipa are the 
most hardy, Arenaria hleyeri the least. 

Eurotia and Stipa are the chief plants in what I propose 
calling the E u r o t i  a - f o r m  a t  i o  n ,  which is widely found in 
Pamir on all mountain slopes with a southern exposure. 
Although all its species are to be ibund in the Trigonella- 
formation, yet the selection is so restricted and so charac- 
teristic that it seems to deserve consideration as  a separate 
formation. This will be discussed further, later on. 

The most hardy species named occur again and again 
on the arid slopes exposed to the south or west. Often in 
such places Eurotia is the only plant-species found, and it 
has a scattered growth. Stipa is likewise common, Cicer 



pnrlgerls, a spinous, largely cespitose plant, or  Cltristolea cerus- 
sifolicc more rare. 

These hardy species, particularly Eorotiu alld Stipa are 
also eonlrnoll on  slol)es wit11 a western exposure, which, pre- 
sumably on account of the prevalent wester11 winds, (see 
OLUI:SEN, Met. Obs.), are almost as  barren and dry as the 
slopesexposed to the north. The  Sollowing is an example 
illustrating the dimerenee between slopes with an eastern arid 
a western exposure. In a cleft lying N.  S. there is a green 
slope on the western side having an  eastern exposure. Here 
we find Nepeta podostach!)~, Acclntholimon ulutauicunt, Arte- 
misici (~ltaritinta uf.), A. pci~nirica and many large tufts of 
Arenuria Meyeri. T h e  slope with a western exposure, how- 
ever, is bare with green patches formed by Eilrotia, Trigonella 
Emodi and a few Cicer pungens. 

On slopes with a n o r t h e r n  exposure many difl'erent 
species are to be found, and  not always the same. Below 
are examples taken from different places in Pamir. 

1. Plentiful growth of Clzrysunllzemll~~t pamiricutn wit 11 
Cousinia raua and  large tul'ts of hfacrotomiu euchromo~~. 

2. A rather steep slope, green in patches, with Poa 
attenuata oar.. uersicolor, in other places covered with many 
Eurotia ceratoides, which do not here shun advantageous 
localities. 

3. A slope with a north-eastern exposure, almost green. 
There were many large cushions of Acantholimon diapensioides 
and besides Artemisia herha alba, Pocl attenuata oar. uersicolor, 
Solenanthus stglosus, l'rigonella Emodi, and Paracur!)um himn- 
lay ense (?). 

4. South of Jashil  Kul. There is an astonishing change 
when, leaving the gray parched slopes of the north shore, 
poor in plant growth as  they are, one crosses over to the 
southern shore. Here the slope is quite green, I might say 
grassy, extending down to the lake (A "Li" in Danish). Tllr 
soil is the usual rather fine sand, often cracked or lumpy 
with Inally pebbles. On  the surface were many large dis- 
integrating boulders. A large, much ramified 
dwarf-bush, Ephedra, (E. nebrodensis), is common, and Are- 
,]aria Meyeri, which on the north side creeps into hollows, 



covers the ground here in Illany places wilh its fi11e J'lmesh 
green acicular foliage and its Inany ilowers wllose odour 
is plainly detected. There is a profusion ol' Asfruyc~lus (11~- 
tauicus, multipinnate and green-leafed and lnostly without 
blossoms. Astrag~lus Alitshrrri, Stipa orientulis, Psyc'hroyeton 
tlrrcestcrnicu~~l, Tr(lc11 ydir1111 SI). are coillinon species, and Festllcr1 
ooina uar. unlesiuca, Parrya nutlicaulis, (long vines hanging 
down a steep slope), Nepetcl kokcrnictr, Mtlcrotonl icr ellcllr-onton, 
Corrsinia raua, C~.epis pezuosa, Kochitl 1)rostrata, (in places very 
abundant.), ilrtentisia (maritinla trff:) Veror~icu Hjoleri, Sisynl- 
brirlnl heterornallrrm, Bromns crillitrzs, L,igrlsticllrll alpi~llrrr?, (iertl- 
11ill1il coIlinr~r~1, are likewise Sound. Eurotia is scarce, but on 
a few slopes exposed to the west or  south, that and Slipn 
orientalis are the only plants found. Acantholirrlon diapensioides, 
one of the most colnlnon of the plants of Pamir, is lacking 
here, but the spi~lous  A. alataoicurn is common. The lovely 
red-flowered Pedicrrlaris prrlchra grows in small, dampish de- 
pressions. 

Of the last four examples named, - to which many 
others could have been added, - the first three show a strik- 
ing  rese~nblance to the vegetation on the horizoiltal flats, 
(Trigonella-formation); their species are almost all indigenous 
to these, which is likewise true of the species characteristic 
for slopes with a southern exposure. 

The last named species, and especially Erlrotia ceratoides, 
are characterislic both for the short slopes of clefts and 
similar places, and for the long ~ n o u i ~ t a i n  declivities exposed 
to the south, which the strong insolation quickly rids of the 
dampness coming down from the summits of the n~ountains. 

This is not the case with the species, which from hori- 
zontal flats creep up  the slopes with a northern exposure, 
and to which reference was made above. These species seem 
to be the characteristic for the sllort slopes of clefts etc. or 
for the base of the mountains, whereas, on the long main 
slopes of the mountains exposed to the north, which are 
shady and watered from above, they resign in favour of corn- 
munities of olher mesophytic plants, (P o a  a t  t e 11 u a t a - 
f o r m a t i o n ) .  

The last of the examples given (4), the one from the 



southern shore of  Jasllil Kul belongs to the first category, 
The vegetation is mostly composed of the species of the 
Trigonella-formation, very luxuriantly developed. However 
there a le  some species, 1101 scen in "the Paulirs", which belong 
to a Illore mesophytic type than these plants. Ephedra ne- 
b~-ode~lsis, Astrciyalus alutuoicus, 'I'rachydinm sp., Festucu ooiIlcl 
oclr. ualesiaccc, l'urrya ~ludicarrlis, l~ediculuris pulehru are species 
showing that  this slope is nlore moist than the others nlen- 
tioned above. Tliis slope was indeed the end o~ the main 
slope of the mountain, exposed to the north; and Inany 
rushing torrents indicated how ~nuc l i  water calrle froln the 
sumrilit. 

The vegetation south of Jashil Kul forms a transition 
between the Trigonella-formatiol~, and the meso1)hytic form- 
ation on the mountain-slopes exposed to the north. Yet, 
differing from then1 both in the combination of sl~ecies and 
conditions of adaptability, it seems to claim consideration as 
a special formation, with a ilanle borrowetl from the donlin- 
ating species, - A r e n a r i a  R l eye r i - fo rma t ion .  A typical 
development of this was seen nowhere else. 

I have seen the m e s o p h y t i c  v e g e t a t i o n  of m o u n -  
t a i n  s l o p e s ,  o r  the P o a  a t t e n u a t a - f o r n i a t i o n  especially 
well developed in  three places in P a n ~ i r ,  - on the two moun- 
tains lying east and west of the lower course of the Mardjan:rj, 
(on O r . u ~ s n ~ * s  map in "Geografisk ~idsskr i f t" ,  the western 
peak is called "Hens"), and in the Chal-gush Pass. 

The  finest development of Poa attenuata-formation was 
011 Lhe north-eastern and northern side of Mt. Hells. Before 
describing it, I will for the purposes of comparison relate a 
few facts concerning the vegetation of the adjacent slopes. 
On the sooth-western slope, on the ridges l~etweeo ravines. 
the usual poor Errrotia vegetation, with Stipa, Cic~r  j)urlyrrls. 
Acantholimor~ ulatooierr~i~, Silene caucasica and Aslragalos lnsiose- 
mius, was found. I n  the clefts, which c~re green, Arenarin 
Meyeri, Orgzopsis molinioides and Hedgsnrrrnz cepltalotes domin- 
ate. Near the summit  the last mentioned species becomes 
common, and  many Elymrls lanutus oar. cnnss and Srneci(' 
Paulsenii appear. 

Seen from a distance the eastern slope l001is green, but 
6 



on al)lxoachiug it, the ground becomes visible between the 
tufts, which are formed of Arternisiu afr. maritirncr, Tr igo l~e l l~  
Emudi Acarltholi~non nlatauicn~n, Aslmg(11rrs Icrsiosernirrs, Slipa 

Fig. 26, Paa ntta-trrafa l'rin, tab. "le) 



orientcllis and Astrc~gcrlus Alilschuri, and in clefts and ]lollows 
ilrer~uriu Ye!leri, - on the whole a less xerophytic vegetation 
than on the slope with a S.W.-exposure, and corresponding to 
the Trigonella-formation. The  large clefts ope11 to the east beal. 
on the slopes exposed to the north-east an entil.e)y different 
and totally rnesophytic vegetation, in some places dense in 
others somewhat marshy, growing on moist soil rich ill llunlus. 
Here we iind the P o a  a t t e n u a t a - f o r m a t i 0 1 1  in an associ- 
atioll comprising Curex: maieroyyna and Kobresia schoerloides, 
(;!ll)sophilcl c'ephulotes, Cerunium collinum uur. sux:utile, ,\f!lo,solis 
silucltica, Primula rliualis, with beautil'ul, large, purple blossoms, 
the white-flowering bulbous plant Lloydia serotina, in large 
quantities, succulent Hanunculi, (H. rufosepalus and rul~rocalyx), 
Saxifraga cernuu and flagellaris, Ce~*ustilrm trig!lnllm oar. ylan- 
dulosum, Leontopodium alpinum, Sedulrl yelidrlnl, Sruerlitr sp. 
Not a single one of these species belongs to the Trigonella- 
formation. 

On the north slope of the mountain a similar vegetation 
is found on similar soil. In a single locality were included: 
Astragalus alatauicus (mentioned above from the south side 01' 
Jashil Kul), Llraba tllrcestanica, I'edicularis dnbicl, P. pulchru, 
P. sp., Isopyrum anernonoides, a tiny, fine-leafed ranunculacea 
with white blossoms, Gypsophila cephulotes, Dracoct~phuloln 
discolor, and Nepela kokanica, gray-leafed, aromatic labiates 
with blue flowers, Artemisia minor, Oryzopsis prrrpurasc-ens, 
Poa attenauta, Elymus lunuhls, for the most part without 
blossoms, Acantl~olin~on alatauicurn, Hed!ysa~*am cepllalotrs and 
a few barren cushions of mosses. These last named species 
do not seem to rightly belong in this plant community, and 
the same is true of Nepeta and Dracocephalnm, which appear 
to represent another and more xerophytic type, than Pedkrr- 
h i s  and the others with \vhich, however, they always al)- 
pear. I have made no notes on this. 

On  another part of the norlh slope the regetalioll gre\r 
in vertical stripes of various combinations. The most sero- 

phytic were representetl by low ridges, wit11 a solllewllat 

western exposure, on which Eurotia ceratoides was scattered. 
The slope was dry, and at  a depth of 12-14 C ~ I  the soil 
was a little moist. The  in te r~en ing  degree of moisture was 
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represenled by stripes in which Nepela liokarlicu, anci two 
grasses, Bro~nus Paulsenii, and Poa altenrluta vctr. r)rrsic.olor 
dominated. Besides these, Aoa~ltlloli~~lon alatauicunl, t-'sr,cIll-(,- 
yet011 tarcestanicrrr~l, drenariu dfe!yeri and drtemisi(1 rninor were 
seen. These plants, forming a rather inesophylic c o m n l u ~ ~ i t ~ ,  
yet with xerophytic traces, (Acantholirno~l, Nepetu), grow 01, 

stony brown soil rich in hunius, which at a depth of 10- 30 
c111 is dark with moisture. I consider it an  association of tile 
Poa attenuata-formation. 

The third ltind of stripe (anollier association of' I'oa 
attenuata-fornia tion), is the most lusurian t, and tlle soil is 
dark with nloistu~.e a few centim6tres helow the surface. Tile 
vegetation is green ant1 dense and formed by Gercxnilr~~~ col- 
lirlurlt, Cerastiu~r~ trig!ynlrr~~, Sruertin margintrtu, a white-flower- 
ing Gentianacea, Pedicrllnris, Kohresia schoer~oides, I.sop!yrrl~l~ 
a~lemonoides, and A'epein kokanica. 

These vertical stripes alternate with each other many 
times; Euroticz-stripes are always on the dry ridges, and 
Gerwrlirr~n-stripes in the flat furrows. In one of these was a 
spring now dry. Water wearing down through a suhter- 
ranean '/a m6tre thick layer of stones about as  large as 
one's fist, had washed away the plant-bearing layer oT soil 
(about YO r m  thick) lying on top, and then continued its 
course carrying stones, plants and soil in its way. At the 
niouth of Ihe spring there was a hollow in the mountain- 
side about 7 metres broad with a perpendicular wall about 
1 mktre high. The soil strata were visible in this wall. 
Highest up the brown soil in which plants grow, ihen a 
layer of stones, from which most of the soil was washed 
out, and where there were many fine well-rinsed roots, and 
lowest a very moist, soft, brown layer of soil. This pro- 
file is interesting, showing that the mesophytic vegetation is 
apparently due to the stony layer containing water close 
below the surface of the ground. The moist soil, rich in 
humus, above the stones seemed to contain much nourish- 
ment. 

This vegetation, solnewliat dense and surprisingly abundant 
in a country like Pamir, must then be due to glacial water, 
whicll from above oozes through the layer of stones and is 



here protected f r o ~ n  evaporation by the overlying slratutl~ of 
soil and the vegetation. 

On the mountain lying east of Mardjanaj a similar con- 
dition to that  on  Mt. Hens \Ifas found. The vegetation 011 

the north slope was rather dense, in some places close, a11d 
coml~ i s ed  I)ruco~:el)trulurn discolor, A7epeiu kokunicu, Oryzopzis 
purpuruscerls, 1)rabcr tlrrc.estarlic(~, I). fladnizensis a fl:, A.s/ruga/lls 
alulauic.~rs, I S O ~ ~ ~ I I I I ~  crr~emonoides, 130tnltill(~ serieeu, fJrlllropjs 
irnnzel-su, Psychrogrlon turcesturlicurn, Elyrrlus sibiricrrs, C.'hrysarl- 
fhenlum Hichleriu, G'uyea stipifuta, Festrrcu ouintr r~ar.  uulesiacaa, 
Pou u tlenllu to, Arlenlisia ma~*rocephc~la, Htdysurnm repllulotes, 
and Sedurn Hllodiola. Of these species only Psycllroyetorl and 
Hed~ysurur~l grew on the south side of the moilntain too; 
they are moreover to be found in "the E'amirs" (the flats). 
This north-side vegetation does not cover the entire north 
side of the mountain, but apparently only those places where 
the exposure is somewhat eastern. - Only here are marmots 
found, which was likewise the case on the mountain described 
above. There were also places with a slight weste1.11 exposure 
and which were covered with Eurotia-formation (Erlroticr and 
Stipa orientalis). 

On  the summit  of the mountain, about 4,300 n12tl.e~ 
above sea-level, in the pass between too peaks lying east and 
west of each other. the followil~g characteristic plants were 
gat hered. 

On  the south side of the pass, widely separated, Hed!l- 
strr~rnl cephulotes ant1 Ozlytropis Poncinsii. 

On  the north side, Sedarrl Rhodioltr, are pot^ kokttr~ic~u, 
Drubu fludnizensis off., Hedysarlln~ e l o l e s ,  gl-asses and 
single specimens of Solenanthrls sl!ylosus, lormiog a lunuriatll 
i f  1101 close vegetation. 

Under the boulders lying on the summit of the moul~taill, 
large tufts of the interesting cruciferous i)id!lntopll~sfl ]*dl- 
scher~konna, with fresh, succulel~t leaves, small white iloaers. 
and ~'uffy bladder-shaped fruits were gro\ving. Slttt'lollh'ki(l 

arlrllru was  likewise Sound here. 
For  tile sake of comparison with the vegetatioll of 

nortllerll slopes, lists of plants fro111 the caster11 soulllerl1 



slopes are given. Trigonella-formation dolninated on the 
eastern slope. Here Stipa orierttulis, Eurotia, Aslragalus lasio- 
sernius, Arter~lisia a/!'. ntaritinlu, Acantholinlon mlatauicurrl, Poly- 
gonum parort!ychioides, Cllr!l.sarl thern~rnl pu~lliric'rlnt were ~0111- 
mon ; Teigorlella Ernodi, Cicer y lrnyens, Crrpis /le..c~tosa more 
rare, while Arer~aria hfeyeri was to be found in clefts. These 
plants formed a very dense vegetation, from a distance lending 
a greenish hue to the mountain-side. 

On the southern slope the following species were noted: 
Stipa orientalis, Hed!ysarllnl cephalotes, I,appula microc.trrpu 
(very scattered), and Psychrogetorz turcestarticllrll. The plants 
were so far apart that from a distance the slope looked 
quite brown. 

We see, then, that the vegetation on both the eastern 
and southern slopes is formed by the species of the Trigonella- 
formation, while on the northern slopes these were almost 
totally wanting. 

West of the Chargush Pass (height of the pass, about 
4,200 mktres), two totally green slopes with a northern ex- 
posure were examined. They were both bounded on the 
south by steep talus slopes, under whose stones, the water 
poured down from the ~nounta in  tops. From the talus it 
sifts in under the green slopes, presumably flowing under the 
ground through a layer of stones as described above. The 
soil is humous, almost black, and moist a few centi~nktres 
under the surface. I did not see the substratun~ of stones, 
but its presence must be inferred fro111 the fact that not a 
particle of water flows on the surface of the slopes. On these 
was a close vegetation of the following species: Ranunculns 
sp., Cerastilrrn triyyrzurn, Saxifraga hircrllns, Swertia marginata, 
Primlrla nivalis uar. macrocarpa, Carex: sp., Aster flaccidus 
(= tibeticus), Delphiniunt cachemiriarzurn, Lagotis borealis, Par- 
nassicl subacaulis, Myosotis siluatica, Isop!yrum anemonoides, Pa- 
paver radicalurn, Gentiana falcata, Hymenolaerza Lindleyarza our.' 
buchtrric:cr, Melandrinlll triste, Draba alpina and media, Astra- 
yrillls titrrlsc*hrrniclrs war. ptrmiricus, Pocr persicu uar. alyincz, P. 



crt/enrrulu uur. uernicolor, 'liayopogon paruifolium, Cnlarnugrostis 
unthoxcll~tl~oides, Brorrtrls erectus f. 

As on the northern slopes near Jashil Kul, described 
earlier, this is a close or nearly close vegetatiorl composed 
allllost entirely of he~nicryptophytes. The remaining plants 
are a fe\v theropllytes, chamaephytes and a geopllyte (Gayeu). 

As a lrlaill result of the above descriptions we may 
conclude that mountain slopes of Palnir with a norlhern ex- 
posure have a vegetation more os less dense, often close, 
formed of mesophytically adapted species, while the slopes 
with a southern exposure have an open, poor vegetation of 
xerophytes. To  obtain a synopsis of the ecology of these 
vegelations, lists are given of the species on slopes with a 
northern and southern exposure and information of their 
biological types (growth-forms), - just as was done in the 
case of the horizontal flats. 

Lis t  of p l a n t s  g r o w i n g  o n  s l o p e s  w i t h  n o r t h e r n  01. 

n o r t h e a s t e r n  e x p o s u r e  (Poa  a t t e n u a t a - F o r m a t i o ~ ~ ) .  

Cyperaceae. Oryzopsis put~purascens H 
Carex macrogyna H Poa attenuata H 
- sp. H - persica H 

Kobresia schoenoides H 
Liliaceae. 

Gramineae. Gagea stipitata G 
A ~ o p y r u m  longearistat urn H Lloydia serolina G 
Bromus erectus H 

Paulsenii H Borraginaceae. 
Calamagrostis anthoxanthoi- Myosotis silvatica H 

des H Parararyum himalayense H 
Elymus lanatus H 
- sibiricus H Caryophyllaceae. 

Festuca ovina H Arenaria Meyeri Cl1 



Cerastiu~ll trigynunl H 
Gypsopliila cephalotes H 
Melandriu~ll triste H 

Compositae. 
Al.teruisia macrocephala 7'11 

- minor H 
- rupestris Ch 

Aster flaccidus H 
Chrysanthemu~n Richteria H 
Leontodon alpillus H 
Psychrogeton turcestanicunl H 
Senecio Paulsenii H 
Tragopogon parvi foliuill H 

Crassulaceae. 
Sedum gelidum H 
- Hhodiola H 

Cruciferae. 
Draba alpina H 
- fladl~izensis C11 
- media TI1 
- turcestanica CIi 

Gentianaceae. 
Gentian:] falcata H 
Swerti;~ ~narginata H 

Geraniaceae. 
(I;eranium collinu~n H 

Labiatae. 
Dracoceplialu~n discolor H 
Nel'eta kokanica H 

Papaveraceae. 
1':11)aver ~-:~clicalunl 1-1 

Papilionaceae. 
Astragali~s alatavicus H 
- nivalis (lh 
- tianschanicus H 

Hedysarulil cephaloles I1 
Oxytropis irnniersa H 

Plumbaginaceae. 
Acantholimon alatavicu~n Ch 

Primulaceae. 
Pri~llula nivalis H 

Ranuculaceae. 
Delphiniuili cachen~ir ianu~n H 
Ha~iunculus rubrocalys H 

- rufosepalus H 
- sp. H ?  

Isopyru~n anenlonoides H 

Rosaceae. 
Potentilla sericea H 

Saxifragaceae. 
Parilassia subacaulis H 
Sasifraga cernua H 
- flagellaris Ch 
-- hirculus H 

Scrophulariaceae. 
Pedicularis dubia H 

- pulchra H 
- sp. H 

Selaginaceae. 
Lagotis t)ol-ealis H 

Umbelliferae. 
I-Iy~llenolaena Lindleyana H 
'rracllydiu~il sp. H 



Of these 65 species 54 are liernicl.yptop11ytes (H) ,  7 cha- 
mael>hytes ((XI), 2 geophytes (G), and 2 therophytes (Th). The 
percentages are given ill table 1. Compared with the plaots 
of "the Parnirs" those of the northern slopes 'sho\r. a greater 
preponderance of hernic~.yplophytes ant1 111uc11 fewer chamae- 
phytes (11 */o compared with 29 O/O). 

List  of p l a n t s  g r o w i n g  o n  s l o p e s  w i t h  sou t l i e rn  o r  
s o u t h e a s t e r n  e x p o s u r e  ( E u r o t i a  Fol-mation).  

Gnetaceae. Psycllrogeton turcestalliculll H 
Ephedra Fedtschenkoi H Serratula procumbens H 

Gramineae. 
Eiyn~us sp. H 
Stipa orientalis H 

Borraginaceae. 

Cruciferae. 
Sisy~n briurn brassicil'or~ne 7'11 

Papilionaceae. 
Astragalus dol ic l~o~~odus H 

- lasiosemius C11 

Lappula microcarpa H Cicer pungens H 
Hedysarum cephalotes H 

Chenopodiaceae. Osytropis Pollci~lsii Ch 

Eurotia ceratoides Ch. 
Trigonella Emodi H 

Plumbaginaceae. 
Compositae. Acantholin~oi~ alatavicunl (:I1 

Arte~nisia maritima aff. Ch 
Chrysan themu111 pamiric:umCh Polygonaceae. 
Crepis flesuosa H Polygonurn paronychioides C11 

Table 4. 

Number 
of 

Percentage of species under 
each growth-form 

species 
- - -  

Ch ( H I G / TI1 
I 

Northern exposure (Poa att. Formation) 
Horizontal (Trigonella Format.). . . . . . 
Southern Expos~lre (Eurotia Fo~~rnat.) 

65 11 

49 1 29 

19 1 37 

83 i :I 1 
57 2 j 1; 
58 1 



Of the 19 species listed, 11 are l~e~i~icryptophytes,  7 cha- 
maepllytes and 1 therophyle. The percentages are given in  
table 4. 

Leaving out of consideration the one therophyte, ( S i s ~ ~ ~ ~ ~ -  
brirrm brassiforme) which was found only a single ti~ile, and 
is not characteristic for these localities, this last spectruni is 
remarkable for the number of clla~iiaepl~yles it contains, even 
more than in the horizontal flats of "the Pamirs". 

From the above we see, first that exposure influences 
the number of the species. This is greatest on slopes with a 
northern exposure, (65), smaller on horizontal Ilats, (49) and 
smallest on slopes with a southern exposure (19). That is to 
say, that under increasing insolatioil and resulting drought, 
fewer and fewer species can esist. We may expect, then, to 
find xerophytic adaptation least developed on the slopes \\.it11 
northern exposure, and best developed on those with southern 
exposure. 

Next, in regard to t l ~ e  growth-forms, I regret that I have 
not been able on the spot to make a formation-statistical 
examination with a computation of the valence of the species. 
(compare RAUNKIAER.) Instead I must repeat what was stated 
above, namely, that Errrotia ceratoides is by far the most com- 
inon species to be found or1 slopes with a southern exposure, 
and Stipa orientalis next. In many instances these two are 
the only species to be found. If we consider them equally 
common, we obtain (as valence of growth-form) 50 ' 1 0  cham- 
aephytes and 50 O / o  hemicryptophytes. As a matter of a fact 
Eurotia should have a higher number than Siipu. 

On slopes with a northern exposure the most common 
species are hemicryptophytes: Yoa, Kobresiu, Astrtrgcxlrzs crlufcx- 
vicus, Oryzopsis, Isopyrrrm etc. Arenclria Meyeri is however a 
chamaephyte. 

Table 4 shows that when all species are considered 
equally common the numbel. of chamaephytes increases with 
the amount of insolation, but according to what I have just 
stated, if the species, and thereby the growth-forms, had 
frequency-valences, tbe figures would show still greater dif- 
ferences. 

In any case, according to the a b o ~ e ,  we may consider it 



a fact tliat in Pa~rl i r  lhe localities with a soutllern exposure, 
(the driest), have tlie greatest nutriber of cllamaeI)liytes, those 
with a northern exposure the smallest number.; while llori- 
zorital llats lie between the two, both in regard to insolation 
and to number of clia~naephytes. 

How tlie species on the southern slopes adapt themselves 
in other respects to their surroundings, niay be judged by 
comparing thern with the flats described above. The species 
on slopes with a southern exposure are no other t h a ~ l  a 
selectioii of the species growing on the flat "Parnirs", a 
selection made by nature herself. If we try to catalogue then1 
according to leaves and covering, as was done with the plants 
of the flats, we find anlong these plants growing on slopes 
with a southern exposure, 5 pinnate Astragaleae as compared 
with 11 on the Llats, -- 3 other species with pinnate or 
pirinatifid leaves, as  compared with 6 on the flats, - 3 species 
with undivided small, hairy leaves, as  compared witti 7, - 
2 Gramineae and Cyperaceae, as compared with 7, - 2 species 
with small, narrow, glabrous leaves, as  compared wit11 5, - 
1 species with large entire, glabrous leaves, as compared with 6, 
- 1 evergreen as  compared with 3, - 1 Polygonacea as  corn- 
pared with 2, - and 1 leafless Ephedra as compared with 1 .  

The reduction has, as  we see, especially hit the groups 
Gramineae + Cyperaceae, and the two groups with entire 
and glabrous leaves. These 3 groups contain, I suppose, tlie 
least xerophytic plants. The plants on southern exposures 
in the remaining larger groups number about the half or 
a little less, of the species of the same groups on the flats, 
corresponding to some extent to the total number of species 
in the two localities: 19-49. 

That  the least xerophytic species of the flats are prefer- 
ably the ones wanting on the southern slopes confirms that 
the former are drier than the latter. 

The plants on slopes with a northern exposure do not, 
as so often stated, belong to the reropliytir type. A glance 
at the list, page 87, will confirm the impression that the 
species are, on the average, mesophytic in their structure. 
Only a few species (Psgcl~rogetot~, Hedysorotn, ~ r a t ~ l h o l i ~ ~ ~ o r ~ )  
are found again on the slopes with a southern expos~~re ,  and 



with these are a very few, especially 1)rtrcoc-ej~Iltrlultl and ,Ire- 
peta which, on account of their xerophytic character (s~nal l ,  
hairy leaves) seen1 strangers to the ldant community in which 
they are found. 

Among mesophytic trails we may mention that the grasses, 
except Festuca ooina a ~ l d  Poa atlenltatu, are broad-leafed, as 

are Liliaceae, that there are many glabrous species, ((;ypso- 
phila, Melun(!riam, Se~lecio, Gentia~la, Swerticr, Cerclnirln~, Pri- 
mulu, Hcrnilncrrlrrs, Purnassiu, Saxifrcrgrr, I'etlicl~lu~~is, IJa!yotis, 
Hymenolaena; fiach!ydiun~) and that these species have also 
brittle leaves, that is to say the mecllanical tissue is 
slightly developed. More or  less hairy species are also found: 
Myosotis, Paracary rr~n, Artemisia, Chr yscrrlthelrlil~rt, Leontodon, 
Draba, Dracocephalrl~n, Nepetcr, Papcruer, Astrayalus, and Po- 
tentilla belong here, but these can not be called xerophytic. 
Papaoer radicatrlrn and M!yosotis siluatica are rnesophytically 
adapted; the same is perhaps true of the others. Cyperaceae 
and the bulbiferous Liliaceae, of which there are respectively 
3 and 2 species, are not usually found in very dry localities. 
This is likewise the case with species with horizolltal and 
rootstriking shoots of which Leontodon, Draba fladnizensis and 
t~lrcestanica, as  well as Saxifraya flagellaris, were found on 
slopes with a northern exposure. Only the few species men- 
tioned above, which are also found on slopes with a southern 
exposure, and perhaps to some extent Ai.e~lar.iu Meyeri can 
be called xerophytes: 

On the whole, one may be justified in calling the vege- 
Latioll on the slopes with a northern exposure, mesclphytic, 
and, as  a comparison with what is to follow will show, this 
vegetation is nlost closely related to the vegetation of the 
river-banks. 



The Formation on the Talus Slopes. 

As was stated on page 77 l a l u s  w i t h  l a r g e  s t o n e s  
reveal other conditions than those usually found 01) ~lloull- 
tain-sides. The  great stones and bou1del.s cover protectingly 
tlie finer soil beneath, so that even on slopes esl~osed to the 
south it does not dry totally out. The vegetation is irlflue~lced 
by this condition, a s  will be shown in the following. 

'I'he western part of the nortllern shore of Jashil Kil l  

is formed, a s  described on page 40, by a talus slope stretchiog, 
from the almost perpendicular wall of the mountain, straight 
down to the lake. This  slope is continued along the wrest 
shore a s  well. 

In inany places the talus of the north shore is totally 
without plant life; seen from a distance no green is \lisible, 
only gray-brown stones. E ~ e n  i l l  the most fertile spots there 
is a distance of a t  least a in&tre, and some tinle rnany n16lres, 
between each plant. The  common species are : Errrofia i.crc1- 
foides, Cicer prtnyens, Lagochilrrs diacanfl1oj)h yllrrs, Liglrsficum 
crlpir~rrm, Nepefcl podostac.h!ls, El!lr,lrrs lanafcrs our. cart~rs, Ar- 
lemisia maritima a f f ,  A,st~.agalus lusiosernius, huge cushions of 
dcnrltholirno~~ alatcruicnrn, Zozimia tragioides, Hrrbia libelica, 
Heraclennl OIgae lmr. uirerls, The latter is very no ticeahle, 
even though most of the specimens have only rosettes of 
leaves. The  leaves are green and about '/e metre long; yet 
high inflorescences both green and dry are to he seen also in 
cluantilies. W e  found too, Erigerorl acer ear. droehucllerl.sis, 
Sis!lrnbriom Sophia uar. nana,  dstragalus fibetanes, Lirlaria s/l.. 
Silerle cancasica, and on the western part, with partly eastern 
exposure, were Artemisia pamirica, Allirrrn sp. l'rigonella ~ m o d i ,  
Crepis fleac~cosa, Cocrsinia raua, Asfragalrrz ~l i tsc l~rrr i ,  Ephedru 
distachyo, Chr~ysanthemurn Richteria, Stipo orientalis (scallty), 
Elymos sibiricrrs, Agrop!yrum longearistahrm, Polygonrrrll (]/Pi- 
nrlrrl with its large white spiraea-like flowers, in great qua"- 
tities; Arenaria Megeri, Ziziphora clirlopodioides our. dos! /a l~ lh(~ ,  
Hgmenolaenu drrruasicu, Sedrrrn Hhodiola, S .  sp., Hibes hefer()iri- 





chun~ with long cloaked stems c lamber i~~g  bet\rree~l the stones, 
while growing sporadically on the lower part of the talus was 
a large quanlity ol' Chanlue~lerirlol ur~gllst ifoli~~m, and single 
low bushes of Hiypop1lui;s. rhamnoides. 

At tlie western end of Jashil Kul the talus vegetation 
was strikingly abundant;  particularly on slopes wit11 an east- 
ern exposure. The  illustration fig. 26 shows this. It is so 
u~lusually rich for conditions in Pamir that M n w  OLGA FEDT- 
SCHENKO has omitted the western end of Jashil Kul fro111 "the 
true Pamil-" (Flore du  Pamir, map) On the slope an 
eastern exposure the vegetation is ~l lost  abundant, but there 
is no qualitative difference of importance between that and 
the vegetation on  the neighbouring talus slope with a southern 
ex~osu re .  Polygonllm ulpinun~,  Chumaenerinm and Hippophues 
are found orlly on the western part of the lake (on both 
shores), I have in fact never found them in any other places 
in High P a n ~ i r .  Mme FEI)TSCHENKO does not Illention them 
from Pamir. Later on, I found Polygonurn and HippophuC;s 
in Goran, in the valley of the river Pandsh, and it is reason- 
able to surmise that  they have migrated from the west to- 
ward the east along the Gund river, and have not yet come 
further in their journeyings. However there is no information 
at hand a t  present as  to whether they are to he found in 
the valley of the Gund. It is possible that they are only to 
be found a t  the western end of Jashil Kul, because only 
there are conditions sufficiently favourable, - the place is com- 
paratively warm and sheltered. Yet Pol!lgonnn~ was so luxu- 
riant and abundant  in its growth that it did not appear io 
be at  its estrenle boundaries. This might be true of Hippo- 
phab .  The  latter has juicy fruit and might have been trans- 
ported by birds; the former has rather heavy nuts- 



CHAPTER $1 

Formations Confined to Water 
(Hygrophilous atid mesopliilous). 

A. T h e  F o r m a t i o n  o f  s w a n i p - m e a d o w s .  

Along the shores of lakes, and in particular in inany 
places along the banks of slowly flowing rivers, and in delias, 
stretch green flats, which, at a distance, look like meadows 
but which are better described as  marshes or swamp-meadows. 
Their   no st characteristic feature is tlie great cyperacea-tuft s, 
broad, and up  to alti~ost a metre in height, and doubtlessly 
very old. They are formed by tlie species, Kohresia Bellnrdi, 
Ho!ylearltr, scl~oenoides, ster?oca~-pci, Carex orbiclrlaris and oftell 
' ~ g l o c l i ~  ~ a i t i r .  Ctrrex pserrtiofoelida, which is a su1)- 
terranean runner, is also common. Between the tufts, there 
are either open pools, of gently inoving or stagnant water, 
or  bare, water-sooked, stinking mire. In these stagnant pools, 
and where the water moves but gently, salt is crystallized 
out, lying like hoar frost 011 the tufts, or, - when the waler 
has evaporated, forrning centimeter-thick crusts hetween them, 
and looking like solid frozen pools. Some ~narslies arc: quite 
white with salt. 

In regard to vegetation non-saline marshes resemble in 
the main salt-marshes, if the a ~ n o u n t  of salt in these is not 
particularly great, as  is the case near Tuz Kul. The cype- 
raceous tufts in particular are the same. I11 regard to the 
other flora, many species are found here, which I never found 
in salt-marshes, others which only seen1 to appear in  non- 
saline marshes, and a third group, whicli is com~iion to both 
localities. 

Among lialophilous species Satrsslrreu crussifolia and 1%- 
lygorlum pamiricltm occupy the first rank, in the second are 
Potenlilla dealbuta, which was common in some localities, 
Atriplex crasstr and rosea, Srraeda setigera each of which, how- 
ever, was only found in a single locality, Carex pseudofoelida 
and ~~lir-r.oglochin, Alopecarcls mucronatus, Calamagr*ostis stricta, 
and Scirpus compressus, all with subterraneaii or  ground-run- 



ners, Cakr~nagrostis corrcpocln and  AIrr11)is im/lifloro ill  tufts, 
and lastly 'I '(~lrmu~actr~n bicolor and 'I'. ~f/ ie i / l (~l i ,~ our. SIeljPni, 
Osylrol)is glubrcr vrrr. yrlrlliricum, Capsella tlrcrhoitles, I.:rysilrllllrl 
prntiriclrrn, the latter having only been see11 a single tilne in  
I ' s~~iir ,  aoci then in  a salt nisrsh.  A1n)pi.s n)llou/ll/(l, a cespi- 
lose ~ ~ : I s s ,  a n d  I.:l!lrnrrs rlus!lsltrch!~s, with runners, belong lnost 
~learly to salt-marslies, tliougli I have seen tlierll in ot]ier 
localities. Carez uesicariu oar. alpiyenu, 7'r.iyloc.ltin nl(lrilirnlll,l 
anti pulrlstre, I'oa pratensis, Ifordelrnz seccrlir~rrr)~ r)ar-. hr-eui- 
sir b~rl(ltrrrrr, IJedicrrluris rrliyirlosa and  I'rir~trrlcc .sibir-ic.tr, t)otli 
with beautiful red blossonls, Sruerlicl rilur-girlulu, aticl (;erllitrncz 
prostrlaia have all been foulid both in nou-saline atid \,cry 
salty swamp-meadows.  I saw Heleochuris palrrstris allti 1)'arren 
Phrtrgrnites a single t ime in a salt marsh will1 a n  inlct of 
warm, sulphurous water. 

T h e  following species are  01i1y seen in non-saline rnarslies: 
Polygonurn uioiparori~ w l ~ i c h  here is a substitute for P. ]MI- 

rniriclrnl, R a ~ ~ u r ~ c ~ r l l r s  prrlchellrls uar. pserrdolcirc~rlrrs, Astr~aycrlrls 
brach!ltropis, Ge~ltiarla lenconlelaena, and barbata, l-'lelrrog!yne 
ca~.inthiaca, Warltago nzajor, I'edicularis rhi~~anIhoi(les, Suxi- 
fragu r c l s ,  Elrphr-asia hirta, Melarldrirrrr~ Iriste, cups ell(^ 
procllrnbens, Rheum spicifornle, .Jll~lcu.q trigluri~is, C a r ~ x  pclrua, 
Stellaria bracll!ypetata, and  Salix reper~s uarm. rosrrlnrirtifolia, 
which is sometimes seen on the edge of the swamp-meadows 
as low bushes. 

As a rule the species found in swamp.mesdo\vs are 
h e i n i ~ r y p t o ~ l ~ ~ t e s  and ,  a s  one might expect, they liare no 
xerophytic traits;  a few, (Sauss~rrea and  the ~ l ~ e n o ~ o d i s r e a e ) ,  
are thick-leafed halophytes. T h e  majority and the dominnti~ig 
species a re  cespitose plants o r  spot-bound species, get a fmtr 
species with runners  a re  also found. There are hanlly ally 
other a ~ l ~ l u a l s  than  Atripkx and  Snaeda. Tliere are sevcr:l1 

plants with beautiful blosson~s,  a s  the followi~lg elanl])les 
will s h o w :  

E x a m p l e s  o f  M a r s h - V e g e t a t i o n .  
1. Tlle little lake, B u l u n g  Kul,  is shallow, its shores 

flat a n d  almost encircled by a rather broad belt of marsh- 
vegetalion. Salt is present nearly everywhere, and 011 mounds 

7 



or other prof uberences, especially old ryperareae-tufts, is cry- 
stallized out. These latter are formetl by Ctrrex ~rh icrr l rr~ i~  
uar. bulnngensis and Kobresia schoerloides; Crrrea: p~erldo/i)eti~/(~ 
is especially halo1)hilous. In very moist places Carex r~esic-(rritl 
uar alpigerlrr with runners and the cesl~itose Caltrn~tr~rosti ,~ 
colnptrcttr are seen. Atropis coiloollrttr o w .  subscrrriostr colours 
some spots with its crimsom panicles, in others, Alopei.rrrrrs 
inucrontrt~rs and Atropis terlrliflortr are found. Bet\veen the 
tufts in the most saline places are the red-flowering Strrrs- 
srlretr rrtrssifolicr, and Polygorlrrm ptrnlir.icrlrn; Pedicrilttris rrliyi- 
noscr flaunts its flaming red clusters of tlowers, while the 
slender, graceful little Prirnrrl(r sihiriccr often finds fast ground 
on the large cyperaceae-tufts. Here and there, where there is 
not too much moisture, the greenish white blossom of Sroertirr 
rnrrrgintrlrr alternate with the tiny Genticlntr prostrctltr, and, as 
occasional guests, we notice Mrrlyedirrnl ttrltrricrrm, l'trraxcrcun~ 
o fficinrrle ocrr. S teneni, Lepidirrrn lertifolirrn~, Caysellcr drct hoides, 
Erysinlrrrll ptrr~ziricanl, and Oxytropis glrrbrtr uerr. ptlmirictr. 
httrmogetorl Friesii is seen in the pools of water, with Btrtrtr- 
chirrm pcrucisttrrninerrm f .  Llrouetii, as  white islands. 

On the southwestern shore of the lake the yegetation is 
somewhat different. Here, a 3-4 metre high slope confines 
the lake-basin. At the foot, numerous small springs gush 
forth, and their fresh water slowly oozes over a narrow 
beach. Here too, are cyperaceae-tufts, with Desmtrtodon cerrlrrrrs 
and Pottia Heimii growing on top, and between them sterile 
n-loss-cushions and spikeless grasses. We  find, too, Certrstirrm 
trigyr~rrln, l<trnrrncrrlrrs pulchellrrs var. pseudohirculrls, S t~x i f raga  
hirclrlus and Plerrrogyr~e carinthicrca. 

2. In the \.alley of the M u r g h a b  n e a r  P a m i r s k i  
1'0 s t broad green swamp-meadows l) stretched away on either 
side of the r i ~ e r .  Great tufts were formetl by Ctrrex orbicularis, 
Kohresitr Rogleal~tr and Bellardi and Trigloclzin maritima. Be- 
tween the tufts was shallow water, stagnant, near the edge 
of the marsh, running, further out. On the tufts and along 
the edge were Taruxacrrm bicolor, Pedicrdrrris uliginoscl, Ra- 

') Pictured by Mme FEUTSCHENKO, Flare du Pamil*, Table 3. 



nur~cr~lirs p~rlchellrrs, Cnrex rrlicroyk)chir~, Triylocl~ir~ ynlns/re, 
Prin1111u sibiricu, Horderrnl seccrlir~urrl utrr. breuisubnltrtrr~rc, GI- 
pdiurn sp., Pocl prutensiscl uur., l'occ tibeticn utrr., 13ry111rl srrba- 
I ,  and the water plants Potarrlogeton onlbl!~ophyllirs, and 
Hipy r~ris urrlyciris. 

Where the ~narsl ies  are drier, they are white with salt, 
which enshroutls the tufts and encircles the pools. At  the 
hotto~n of dried-out water-basins is a 3 cm thick salt crust 
over the rnire. Here Carex orbicrrlclris and  Kohresicl Hell(trdi 
are tlie ruain elements of the ~egelat ion,  while l'otentilltr tlettl- 
buta is also common. 

3. Near the little lake of T u z -  K ul, - (the name tnenns 
'salt-lake'), and near other lakes in its vicinity, conside~.able 
cluantities of salt have been deposited on the surface of the 
ground, along the banks of the lakes and on tlie intervening 
stretches. It is apparent that water containing salt must ooze 
up from under the ground. (See above page 38.) Although 
it was in the midst of a dry season s e ~ e r a l  small spi-ings 
were observed, in which water gushed slowly and perl~endicu- 
larly up froin the ground. The miry springs, described above, 
seem to indicate the same. 

The  belt of salt encircling the lake of l'uz Kul varies in 
breadth according to the declivity of the slopes. On one side, 
where they are cornparatively steep, it is only I 1 2  metre broad, 
but in other places it is about 100 ~nktres broad. Tlle salt is 
glistening white with a loose dusty surface. Underneath is a 
moist greenish brown layer of clay, wit11 coal-black stripes 
and clumps. In  tlry places, where the salt was almost like 
dust, the thickness of it all was about 10 cm;'where the salt 
was darker, wetter and more coherent, it was about 20 cm. 
Below the clay was sand. A blue-green alga \\.as found 
everywhere underneath the wet salt. 

On  a broad salt stretch, east of the lake, practically no- 
thing was growing, - only very sporadic specimens of a 
little grass, Atropis conuolrrta uor.. srr bscnriosa and of S r ~ a ~ d o  
setigera. Near the oorth shore of the lake there was a tussock- 
salt-marsh stretch, where Cnrex f~seudofoetida was the most 
inlportallt species; and besides Carex orbicirlcrris oar. 6r;llm- 



gensis, Atropis conoolrrttr, I'rimultr sibirictr, 7iigloctlin riltrrili- 
ri~rrm, and upon the Cat-ex-tufts or  along the edge of the 
salty stretch, Sarrsrrrect c-rtrssifolitr and I:trl(rnlttgrostis con~pclr.t{l. 
Where the surface of the ground is even and less moist 
t)r,lygonrrrn ptrrniricr~rn al)l)ears; that plant and Ctrrex: pserrdo- 
foetida seem almost to exclude each other. Srrlecio corortopi- 
folirrs grows on the extreme edge, where there is vetmy little 
salt. 

A little salt-hole, a short distance away, \\?as co~nposed 
for the rnost part of a very inoist plantless salt surface. 
There was only a little water in the centre. Around lhe salt 
surface the following vegetation belts were found: Nearest 
the lake a 5-6 mktre broad belt of Atropis conoolrrttr r~trr. 
srrbscariosa, then an 8-20 metre broad belt of Carex pselrdo- 
foetida and finally a 20-25 lnittre broad belt of Saussr~r~cx 
crassifolitr and El!ymrls dtrsystaclzys, mixed with Pol!ygor~rrn~ 
pamiricrrrn, S~raeda setigertr and Atriplex rosecr. These bells 
show us the varying grades of halophilia of the halopl~ilous 
plants of Panlir. 

4. Where the M a r d j a n a j  R i v e r  flows into Jashil K u l  
it forms a rather broad delta, which, at a distance, resembles 
a green meadow. This coiltai~ls but a small amount of salt. 
Near its banks low bushes, (about 1,s mktres high), of Salix 
repens. ocrr. roslncrrinifolia are growing. The main part of the 
plant g r o ~ r t h  here consists of large tufts of Curex orhicularis, 
Kobresia Bellar.di and Roylecrna. Large tufts of Triglochin 
maritirnrrm are likewise seen, as  well as  Carex parr)a, C. oesi- 
cur-icr oar. cxlpigena, .JIIRCUS triglrrlnis, Potr prufe~lsis, Pedicrrlaris 
rhinarlthoides, Saxifi.agtr Hircrrlrrs, Srrlertitr sp . ,  Gentitrna harbata 
and prostrtrttr, Prirn~iltr sibirica, Polggonum uioipnrrrm, Errplzrasia 
lzirtelltr, and the lovely little Rlzenln spiciforme with red pe- 
duncles and red fruits. A moss, Ur!yrrm leptoglyphodon is 
rather common here. 

R.  T h e  H o t  S p r i n g s '  F o r m a t i o n .  

Very near Jashil Kul two hot springs are to be found. 
One of them lies north of the lake just north of the outlet 
of the Alitshur River. The  other lies south of the lake. 



The first, wllicll is really a group, comprises 2 la,-ge alld 
23 s ~ ~ l s l l e r  springs, and, in earlier days, similar springs haye 
been foulld above them in a higher level in at least tvrro 
places. l'he openings c:\n still be seen and there are lirne 
del)osits below them where the water must have flowed. 

'The war111 water gushes \.el-tically up fronl the ground 
at no great speed, into a basin of at calcareous tuff, ahout 
1 mktre in diameter, wit11 yellow sulphurous deposits around 
its edge. 'l'he temperature of the water when it gushes out 
of the grounti is 78' C. That  the temperature was high was 
indicated by the clouds of vapour seen arising, and from the 
quantities of small frogs, which lay, scalded to death, in the 
basin. Algae-crusts were seen in the basin and its outlel. 
Along the outlet a dense vegetation of Heleochilris pc~lustris 
(sabsp.  eupcllust~*is), stretched in a fresh greell stripe from the 
hot regions all the way out to the marsh of the Alitsllur 
River. Here, too, were many low, barren Wlrclgrnites con~nlunis, 
a Yery rare plant in Pamir'). 

T h e  other hot-spring was far more interesting. It lies 
south of Jashil  Kul, about 30 mkt1.e~ above the surhce  of 
the lake on a n  exposure sloping north. This one, too, had 
several sources, five in all. The water in the largest had a 
temperature of 32O C, the others 26O, 26O, 22' and 19 re- 
spectively. The  last could hardly be called a source, but the 
water oozed up out of the ground in a circle about 1 metre 
io diameter. These hot sulphurous streams soon united and 
flowed in a warm but quickly cooling hrooli down into the 
lake. 

From the opposite shore the crevice in which tliese 
springs are found appears like a fresh green stripe on the 
brown mountain-side. The vegetation is luxuriant will1 Scir/)lls 
compressus dominating. This  plant covers the wetlest pilrts 
of the ground, but does not seem to depend on the leolpera- 
ture of the water for i t  was just as  abundant i l i  tlie rici~lity 
of a cold spring. At  the basins themselves and alo11g the 
warmer courses I'eroniccr oxgcarpa and Epilobillnt /hernlo- 

') It is presumably introduced. In this neiglil)ou~.llood is a11 ancient 

Clli~iese fort and a sel)ulchl*e, (Gumbas), for Ahdullal~ Clla~l. 



pl~i lr l~i?  thrive. These depend both on moisture and warnltll. 
They grow only in the immediate ~ieighbourliood of water, tlieir 
size and quantity diminishing the Turther they are rc~noved 
from this element. Furthest away, where the brook flows 
into the lake and the temperature of the water was 200, 
there were only a few small specimens lo be found. Near 
tlie spring V e r o ~ ~ i c a  was 1 mktre high and Epilobirlrrl 30-40 
cnl. I have not seen these two species, which are both 
marsh perennials, anywhere else in Pamir. However 'Irero~lic-tr 
ox!lc'urpu is noted by MI"' FEI)~TSC:HENKO from other localities. 

Other plant species are .lurlcrrs Itrnlproctrrprrs, growing in 
the water near the niain spring, Gercr~~ilrrn collirlrrrn utrl.. ctrn- 
didrrnl, which was cornmon beside the spring and ,711 along 
tlie brook, and tlie following whicll grew in the hollow glen, 
but seemingly independent of the influence of the brook, 
Carum Ctrroi, Agrostis crlba, Ligrrsticrrnz t1lpillrr111, Sisynlbrir~r~l 
Sophicl, anti S. heteromcrllrrm, Potenlilla bi/'r~rccr. 

C. T h e  S u b m e r s e  F o r m a t i o n .  

I am best acquainted with this vegetation from the east- 
ern end of Jashil Kul, a large shallow bay, 1-2 metres deep, 
and from the equally shallow waters of Bulung I(i11. These 
two places, which are very near each other, and collnected 
by tlie outlet fro111 Bulung Kul to Jashil Kul, have an  identi- 
cal plant-growth. I11 both places there is a rich, quite home- 
like vegetation, coniposed of Potclmogeton pe~.folicrtlls, and 
Friesii (?) very luxuriant in their growth, and having long 
upper leaf-bearing stems floating on the surface of the water, 
combined with ill!jrioplzyllr~n~ spicatrrm. Farthest in the bay, 
this latter species dominated, almost filling the water. Scat- 
tered here and there were dense groups of Potcln~ogeton crisplrs 
and dark green masses of Ceratoph!jl lrr~~~ denlersunl. Bcltra- 
chiurn ptrrlcisttrrr~ir~errrn f .  Drorretii formed submerse cushions, 
Iiclnuncrrlrrs nclttrns, Pottrn~ogetor~ filifor~nis and Zanichellicr pedi- 
cellrrtcr were also to be found. 

Ptitt~moyetorz trrn blyoph yllus has been seen both in stag- 
nant arid running water in the Murghab River near Pamirski 
I'ost; and tlie Zostera-like Pottrmoyeton ycrmiricrrs t'ormetl dense 
wootls at the botlo~ii of Kara Kul. 



There is nothing specially characteristic in the sub~ne~.se  
vegelation of Pamir. Poturr~oyeton pun~iriclrs, alone, seeills 
to be characteristic of High Asia. 

1). S t o n y  R i v e r - B e d  F o r m a t i o n .  

Stolly river beds, in which at  certain seasolis tllere lllust 
he tnucli water, but which are alrllost dry in the sulllnler, 
have a special characteristic vegetation. Here, as  
l a k e - S ~ O I - ~ S ,  wrillows are often growing, and ill the Jalnarl  
'I'al valley, (near Pamirski-post), which is a chaslll, 30 lne t res  

or Inore in depth, wit11 perl)endicular walls, I have seen \v iJ-  

lows, (Sulix ozycrrrl)u) attain a lleigllt of 4-5 lo+t~.es. Algri- 
ctlricr stlrrcimoscl (= ciclunlmicc~) forms ljushes ' I 2  - 1 nl6tl.e tall, 
and, like M. yer~irunicu in Norway, seerns to cling to sucll 
localities. The  same is true of Clenlulis orientcrlis ucrr. t(l~lyllti~.(~, 
for the most part procumbent, Scrophrrluritr irtciscl ucrr. prtnli- 
ricu, which forms great tufts, ant1 the lovely white-ilowering 
bush, Potentilla Salessowii, whose stifl; upright stems grow 
20-40 cm tall. The  following species are also found: (;ltrrrr 
rnuritinlcr, Culclmugrostis compclcta, IJoa corilpressa, l'oterllillu 
decllbertu and polyschista, cespitose species with white-hairy 
leaves, Carex mcicroyyna and pseudofoetidu, Kobresier Hoylec~rtcr, 
and, too, the delicate little Purnussiu subucarrlis, Su~erticl nltrr- 
ginutu, Lcrpprzlu sp., Crepis tenuifolicl and flexuostr, both cespi- 
tose with narrow leaf-lobes. G!)psophilcl ceyhcllotes, I,igrll(rricr 
altcrica, with its broad blue-green leaves and close yellow 
flower-heads, Scutellaria filicaulis, Astragullrs r~iocllis, Sis!)rilbrirl~rl 
l~zzn~ile, and S. Korolkowii, Tunacetu~n tibeticlrm, Alliurn odorllnl, 
Hheurn spiciforme, the beautiful I)elphirliurn ccrcher~liritr~lrr~rl, 
' 1 2  mittre tall, with its large pale blue flowers and broad 
leaves, and 'l'rigonella Ernodi. The majority of the herbaceous 
plants named here are cespitose in growth, olily Ctrrex psea- 
dofoetidu and Glairx have subterranean runners. Al l  species 

are perennial and more or  less lnesophytic in structure, often 
broad-leafed and smooth. Only a few emigrants from d1.3' 
localities (Trigonella) or  from saline soil, (Cnrex pseadofuetid(r) 
have mixed in this chal-acteristic, beautiful, luxuriant plant 
community. On the stony bottom there is space betwreeo tlle 
plants, the tuns are far apart, well developed and \\.itll no 



dead leaves, but often with beautiful blosso~ns.  There are none 
of the poor procurnbent plant-tufts so comrnon in Panlir. 

Esanlples : 
1. J a n l a n  Tal ;  a flat valley-bottom fllled with l;crge 

stones and sheltered by perpe~ldicular walls1). Here were 
Salix oxyccrrptr 4 - 5 nlctres tall, and hif!lrictrria sqrrtrrnostl 
1 mktre in height. W e  found, too, Scrophrrlar.ia incisa, Gltrux 
muritinltr, Cttl(r~nagrostis cornpresscr, Pocl compucltr, l.=l!y~~lrrs sibi- 
ricrrs, Poterztilltr dealbcrta. 

2. U o s - t j i l g h ,  s little tributary of I<ara Su.  Sto~ly 
river-bed with the followitlg species: Potentilltr Sulessoruii, 
20-40 CIII tall, Clenltrtis orientcrlis vtrr. Iarlyrrlictr, Swer-titr rntrr- 
yintrtu, Layprrlcr sp., Ptri.ntrssitr srrbactr~rlis, Curex nltrcroyyncr, 
(tufts 60 cln, in diameter at the  root,) Kobresiu Ro!lletr~la, 
Cul(rnztlgrostis co~npactic, Poa conlpressa, Ely~nrrs sibiricrrs. These 
were common; less coinnlon were Potentilltr decrlbatu, L)rtl- 
coceph(r1urn heterophyllrrm, Myricaria sqrlamo.str, Crepis tenrrifolia, 
and pexuosa, Ti.igonell(r Emodi, Gypsoplzila cephalotes, Liyrrlcrriu 
alttrictr, Scrrtella~.icx filicarrlis, Astrugulrls ~liuulis, Tanacetrrnl tibe- 
ticrrm, Alli~rm odorum. 

E.  T h e  R i v e r - b a n k s  F o r m a t i o n .  

Along the banks of rivers and lakes, when no marshes 
are present, there is a stripe of close vegetation on firm, 
moist ground. This  is sometimes accompanied by bushes 
which grow a t  the edge of the water: Myricaria, Strlix repens 
utrr. rosmcrri~lifolia and a larger species, (S. glcrrrca?), T(r111urix 
sp., Lo~~icertr coerrrlea. The  willows never grow higher than 
2 metres, tlle tamarisks, and Lonicera about l / a  metre. The 
vegetation is of a meadow-like character. Grasses and cype- 
raceae play a n  imporlant part. The  following were observed : 
'I'risetrrrn srrbspicatrlnz, Carex orbicrrluris and gracilis, Festrrca 
rrr bra (uar.), Rronlus crinilrls, Kobresia Ho!lleana, and Bellardi, 
Poa atte~lrralu uar. uersicolor, P. persica uar. soongoria, - all 
cesl'itose. Among these, many other plants were scattered: 
Aslrayal~rs hrachylropis, Heketowii, and tihetanus, 0xgtr.opis 
ylabru, all long-stalked richly foliate cespitose plants, Cerasliu~n 
lriy!yrrlr~n, Stellariu brach!lyetultc, Gymnandra Korollcoruii, and 

') I'ictured by Mllle FEL)'I.S(:HENI<O i l l  "Flare d u  Parnir" tab. 5. 



I'larztago gerltinrloiries, the two latter with un(livided, broad 
leaves, Sux i f ruyn  1lirc11  US, the snloot~l  low creq,ing lJo/e17/illa 
bif'rrrc(r, and 1'. l~ypolerrca, whose leaves are 
~lealh,  the green Ant llrisrus-li ke Selirlrrrn l)u/)!lr-aceunl, (;r17tiolla 
I)/-oslrutu and bnrbulu, 1'~~dii~rrlrrris ~ h p i / u n / / l i f ~ l i ~  and e/iyilroso, 
Scrophulurin irlcisa, 'Ihruxui.nnl bicolor, E r i y e r ~ ~ ~  ~ ~ l i / l o r l l s ,  
rnisicr rmrrpestris (glabrous), and A. ~ i luc~~or t~phola  (sericeous), (;repis 
rnrrllicnulis, 'I'rayopogorl sp., Uelphinin~n speciosllol u~itll gar- 
geous blue flowers and broad, s~nooth  leaves, the glabrous 
Geranialn c~ollinwn and the white-hairy l'ullucetunl /ibeficllm, 
Ziziphor.rcm clinopodioides utir. dns!lur~tIlcl, and finally the an- 
nuals lJlerr~*oy!yrze c-clrirlthiclra, glabrous and delicate, CL I p llrasia 
hirtella, the glabrous yellow-flowering Lir!lsinlrlnl sis!lrilbrioides 
and I'uuscheria lasiocarpa. Of mosses, Hr!yo~it leptog11~pAodon 
and B. parilirio-n~rlc~-onatun~ were found. 

This  is a conl~nuni ty  for the nlost part of cespitose hemi- 
c ryp to~hytes .  Not a single species has runners. There are 
no chamaephytes, and only 3 therophytic species were oh- 
served. This is moreover a community of n~esophytically 
adapted species. The majority are smooth and many have 
broad leaves. It seems most reasonable to compare this close 
vegetation (greensward) with a meadow, which is also cha- 
raclerized by mesophilous, cespitose llernic~.yl)topl~yles. 

Examples : 
1. B o s a l a ,  near the Alitshur River, a narrow strip of 

meadow widening out between the windings of the river. 
There is a close, green meadow-\regetalion formed largely of 
Carex pseudofoetida and Poa praterzsis urrr. srlbcoercrlea ; sra t- 
tered in between were Prinlrlla sihirica, Pedicularis uliginoscr, 
Crepis sp., l'ololggonnr~~ uioiparrmz, Stellaria br~ach~lpetala, Harlun- 
crrlus prllchellus uar. pseudo-hirccrlrls, Aslrognlrrs brach ~ t r o y i s ,  
and Ge~ztiana le~rcomelaena. 

2, Along the liltle stream, S u B i r g6  t , near Bulung I<,LII. 
A thick green carpet of l'risetcrm srlbspicbtrrn~ uar. glahresrens, 
Pea persica oar. songorica, Br~omrcs crinitrrs, Potel?tilln bifilrc'(1, 
Crepis sp . ,  Arlelnisin macrocephala, h i rno lo  sibirica, rrflgopoyoll 
sp., Ceras/ill/il triggnrrnl, Selirlrrm pnp!lmeelrn1, Aslragfllrls h m -  
chytropis and tibetarllrs, Pl'lnntngo gerztianoides, Ox!i lr()~is  gluhra- 
(3erztiana btrrbata. 



3. On a little peninsula, in J a s h i l  K u l ,  forlned 11y soil 
washed out by a strear11 now dry, we fou~l( i  gro\r~illg alollg 
the waters edge willow bushes, (Su1i.z glurrc(t?) aoci 7'ar11(rrix spa 
Behind these was a close green carpet, folmed n~ost ly  of (:yl)e- 
raceae: Kobresia Relltrrdi and Carex yrucilis; Hron~rrs cr.irlitrls 
was very conlnlon. Beyond these was a qiral~tity of I-ed Ilower- 
ing All i~r~n (pol!yph!lllrrnl?), and still' higller ill), 1 found a 
curious mixture of nlesol)l~ilous and xerol)hilous 1)l:lnts forln- 
ing a rather dense vegetation. Among the n~esol) l~i lous  1)la11ts 
were Poter~tilla biftlrca, by whose subterranean run11el.s 1)atches 
of ground, a n~ell-e or  so, in size were covered with its low 
slllooth-leafed shoots, the annual,  Tullscheritr ltrsiocur.pu, in  
great quantities, Pocr cornpressu utrr. tereliuscrll(i and Astrcl!lallrs 
schere~~zetewianrrs. Among the xeropl~ilous species were 11otl1 
Acar~tholirnon species, Artemisiu ~ncrritinltr affc., Hed!ystrr~r~~~ i.ep11ct- 
lotes, Solencrr~tllrls st!lloslrs, Corrsinia rcrou, '1'1.igo1zellu Ernodi, 
Stipa orientalis, Scorzonera ~nolli .~, Pol!ygon~r~n purorl ycllioitles, 
Macrotorrlitl erlchrornon, El!ynlns lantltlls oar. ccrnus, - slwcies 
of Lhe Trigonella-forn~ation, that is to say not those belonging 
to the driest localities. 

PART 111 

THE SOUTHERN VALLEYS OF PAMIR 

CHAPTER 10 

Wakhan. 
Leaving the Chargush Pass the expedition went to the 

south and southwest following the river Pamir Daria to 
Wakhan.  As soon as we descended to that  r i ~ e r ,  which 
riisl~ed along in a foaming torrent, we found thickets of wil- 
lo\zrs 110th along the banks and in the deep valleys furrowed 
1)y its tributaries. The  lower down we came the greater the 



t ~u r~ ibe r  and tile more luxuriant tile thicketsm The 
forlrlillg them, is probably Salia Z ~ ~ O S ~ C R ~ O I I  H o ~ s ,  ~t gellerally 
grows lo :I height of 3-4 nlCtres, ocvassionally (j-7 
metres. Further  down the river otller and large arhorescellt 
plants alq)ear and slnall woods are formed in wllic.ll the Saliz 
~ l~en t ioned  still occupies the first place, but where a NPf,l/u, 
(H. odoratu ?) I ) ,  is likebvise found, attaining a height of 10-12 in. 
Here, too are Hihes, (af ' .  nkjrirm), Hipj)ophui;s rhunlrtoides alld 
Iiosu sy. Retweeil s~na l l  nlootls are the great umhelliferous: 
Archarujelic-cr sor?gorica and Herucleunt Olytie, as well as  Arte- 
rriisiu u ff: rnuritinlu, Elyrnrrs, Ephedra, Acarl tllolinlorl ula tciui- 
crrrrc, Sfipu orientulis, Asfrtcgulus lusiosenlirrs, 'I'rigonellu Enrotti, 
Arenclriu Meyeri, IJacfuca orientulis, Corrsinitl rlernesskyarlu, all 
known from up in Pamir, and the crisp thin-leafed Saponaritr 
Griffifhiarlu. Near springs Veronica oxycurpa, Ayrosfis Puulse~lii 
and Carex yrucilis were noted. 

Salt-fields, \vhose existence is douhtless due to the eva- 
poration of water oozing up  from below, lay stretcl~ed in 
many places along the banks of Pamir Daria. Here we Sound 
S(lrlssarea crussifolia in great quantities. 

From Djangarlik our path led up and down along the 
river, through deep valleys worn by the tributaries of the 
Pamir Daria, - and high up, at  a sudden turning the \vllole 
valley of the Pandsh spread out before us. Here lay a wide 
wooded plain, surrounded by high mountains, with the foan~illg 
Pamir Daria in a glistening white stripe among the trees. Still 
farther south, from the top of the next height, after lnany 
months spent in the barren mountains, we again saw cultivated 
land On the washed-out terraces north of the river lay the 
yellow squares of fields in green franles, with houses, smoke 
and  tall pyramidical poplars. Down through small groves we 
rode, fording gurgling brooks, where the red wildbriar hu~ lg  
like fuchsias, and at  a quick trot, reached Langarkisll, were 
at  the same moment in Wakhan.  It was September 7, and 
ollr first tllought was, what a paradise of beauty and fertility. 
But after a short time in the narrow valleys with their fields, 

' The appearance of birch in these localities has already beer1 S~IO\VII 
by Tlio.r'relt (1878) and quoted by (it?.t(;~.:n, page 55. 



dirty dwellings arltl cowed, primitive i~illahitants we I-elrlenl- 
bered with regret the lofty, l~arren,  inspiring f'aulir. 

The renlainder of Sep le~ut~er  nras spent in W a k l ~ a ~ l ,  and 
the larger part of October in Goran ancl Sllugnan, wllic.11 lies 
at the due S. N. course of the Piills11 river. O n  October 27 
we went into winter quarters in Chorock, \vhicli is i n  Sllug- 
nan at the outlet of the Gund inlo the Piindsli. In Rlarch 
we retraced our steps the same way we came and rode fro111 
Langarkish across Pamir back to Ferghana. 

In the following pages are notes of scaltered observatio~ls 
made during the autumn and winter spent in the soulhern 
and western valleys of Panlir. 

W a k h a n  is the name given to the valley of the Pantlsh 
river from Islikashim towarc-1 the east. Its direction is mainly 
east-west. The highest point in the valley visited by the ex- 
pedition, L a  n g a r  k i s 11, lies, according to OLUFSEN, 3,029 
n~lttres above sea-level, while Rang, near where the Piindsh 
turns toward the north, is 2,702 metres above the sea. As 
the distance between the two is about 100 km, the fa11 of the 
river during this stretch is only about 327 metres, which 
does not occasion ally great speed. The river does indeed 
flow quietly, at times almost forming lakes. I n  many places 
gravel and sand are deposited. The latter is dried by the 
prevailing western winds and tossed hithel. and thither, 
forming stretches of drift-sand. According to OLUFSEN'S map 
the valley is 2-3 km broad in the eastern part, in the 
western end i t  is narrower, often hardly more than 1 kill 
across. Yet it is wide enough everywhere to permit our 
riding on ihe bottom of the valley, wi t l~out  making it neces- 
sary to climb over the bordering mountains. However it 
seemed narrow enough to us journeying in it on its north 
side, where we had the mighty pealis of the Hindukusll') chain 
colislantly before our eyes. These pinnacles of the Hindukusll 
tower about 7,000 metres high, according to OI~UFSEN, and 

') 111  geographies of to-day we often find Hindu-Kooh (I(ool1 = moun- 
ta in) .  The natives say Hindu-Kush (Kusll = destroyer). 



are for the most llart covered with snow. During our stay 
i n  Wak l~an ,  l~lizzards often ragecl up on the mountain-tolls, 
hiding tlie sumlnits fro111 us for days at a time. - 111 several 
pla(-es glaciers are seen, from wl~ich many water-courses pour, 
niore and larger than on the north side, but - as  there - 
short. 

According to OLUFSEN the climate of Wakllan is dry, 
almost rainless, with hot sunilners and cold winters. There 
is a great difference between the temperature of day and 
night. In Sel~tember we sometimes found the thermometel. 
registering over 20' C. at noon and we ex1)erienced several 
night Srosts. Western winds prevail, warn], dry, often filled 
with sand in summer, cold and dry in winter. 

Only twice, while the expedition was in Wakhan, were 
there Inany clouds to he seen, the usual condition was clear 
l ~ l u e  sky or a small percentage of cunlulus clouds. 

We saw no rain whatever, and in R4arch the covering 
of snow was slight or totally lacking. 

I11 such a climate agriculture must depend on irrigation, 
and villages were only found where streams rushed down 
the mountain-side. Agriculture indeed depended 011 one other 
factor. Only where the disintegratioli of material brought 
down in land-slides had formed terraces along tlie river, was 
arable soil to be found. To these the mouiltain streams were 
conducted, often with great difficulty and labour. The country 
villages consisted of clay hovels, with flat rook, built of clay 
and dung, and often so close together that it was possible to 
walk around the entire village stepping fro111 roof to roof, 
and, at the same time peeping througl~ the hatches, open by 
to emit smolte and admit air, witness the poverty-stricken, 
primitive lives of the inhabitants. Many fortified to\vers on 
the roofs of the houses, and caves, or other places of refuge 
in the mountains, bore witness to the sufferings endured by 
the inhabitants, - mountain-Tadshiks or Galtshas of Ira- 
nian origin, - prior to the Russian occupation, a t  the hands 
of the plundering bands of the Afghatis, their neiglibours. 
I11 rnany villages fruit-trees and pyramidical poplars were 
planted, and contributed no small degree of beauty. 

Very curious were the huge fortresses found in niaoy 



places in Wakhan, and built forrnerly by the Sial)osl~es, a 
tribe from Kafiristan. 

But for this matter as  well as  for the geography of 
Wakhan, reference nlay be 111ade to Or.urs~:~,  \vho in "'l'he 
unknown Pamirs" has given a detailed descbriplion of the 
country. A map is published by hirn i l l  "Geografislc l'ids- 
skrift" vol. 14. 

On the m o u  11 t a i n  - s i d e s  in Wakllan the yegelation was 
just as  poor and dry as  we had fo11nd it in High I'a~nir. 
However, in Wakhan we could study only the vegetatioa of 
southern slopes, because the expedition only followed the 
right bank, or  nortll side, of the Piindsll River. 

On these slopes, exposed to the south, Alltrbasis rutrk- 
hanica, a low leafless suffrutex, usually having many dead 
twigs among the green, was the   no st conllllon plant. Pega- 
nlrm Harmala, a hemicryl~tophytic Zygol~hyllacea, \vith deeply 
cleft leaves and thick narrow lobes, was liltewise common, as 
were Andropogon Ishaen~rz~n, forming small tunicate tufts and 
having short gray hairy leaves, Errimolia cercltoitles, Artentisia 
frclgans, Cen taurea repens, the annuals Kocll ia s tellaris, Russia 
h!yssopifolia, both with narrow hairy leaves, and Salsola col- 
lina which has hard, very woody stems, and small, almost 
squamate leaves. 

In a few places, on dry mountain slopes, I found Astrag- 
allrs lasiose~nirls, on September 11, with its leaves quite withered 
and the rhachides, alone, sticking out like thorns; and near 
Dershai I found a very few specimens of Acatholi~nol~ alala- 
uicrrm. 

This vegetation can best he compared to the Eurotia- 
formation of Pan~ i r .  Lik,e that, it is a cl1anlael)hyte formation, 
in that 5 out of 11 species (46 O/O) are cliamaephytes. I t  
differs from the Eurotia-formation in containing 3 therophytes, 
(27 ' l o ) ,  all Chenopodiaceae belonging to the long-lived type, 
(surnmer-annuals, PAULSEN), with xerophytic anatomy. I will 
not carry my comparison between the roclry vegetation of 
\Vakhan and the Eurotia-formation further, as my acquain- 
tance with the former is too slight, based only on observa- 
tions made during one autumn and winter. 

As in Pamir, green stripes follow the river-courses, and 



here we find tllickets of Hippophoh, willows, and 13osa-species. 

Here, too, a re  Cl!lc*y~.rlliza glubru, (;erarliunl collir~rr~n o. r~crk- 
ha~ticw~rz, A yrostis crlbu, Arte~nisia 7'ournef'ortiuna, n l o l g e t l i ~ r ~ ~ ~  
tutctricunr, Culu~nt~groslis enlodensis ucrr. brel)iseta, Stiptr sj)lendens, 

11trs.sia l~!lssopi/blia, Mentlr u lonyifblict su bsp, n~odesia, Thalic- 
trlrrn rni~lrrs our. elatcx, Hordeum secaliunt, l<l!l~~trrs sihiriclrs, 
Sonclt~rs olerucerts, 1)rcrcoccpllal~rn~ 1nolrluuir.11111, Ser~ecio sp., 
Scirpus setuceus, Cerlliarlcl u~~~hel lu t t r  and burbclla, i l l  fact 
a ~ i l ix ture  of  xerol)llyles and nlesol)hyles, Inany of the latter 
seenliiig to  originate from cultivated soil, - hut  one ancl all 
1lenlicryplol)hytes o r  therophytes, 

I have seen h y d r o  p h y  t e - ~ e g e t a t i o ~ l  in two places in 
Wakhan .  T h e  first was  a little marsh  near Sermut. T h e  
\regetation was  closely crop1)etl by cattle; green tufts were 
formed by  a n  undeterminetl Carex and  by 7'riylochin palustre. 
Flowerless Pl~ragmites were also present, a s  well as  Claurz. 
~na r i t ima  a n d  a Plalltago. In  pools of water between the 
tufts were Heleocharis palrrsiris (subsp. eupalnsiris) and  Scirprrs 
7'cl bernaemonlal~rrs, and  of submerse plan Is, a litlle Rairacl~iarrl, 
Ceraiophylllrn~ den~ersrrnz, Hipprrris volgaris and  Chara sp.  

T w o  tiny shallow lakes near Rang, (in the neigh1)ourhood 
of Ishkashim), were quite covered with Heleocl~aris palusiris, 
25-30 cnl high, with a n  occasional Phragmites dotted here 
and  there. Many Pol!lgo~zarn amphibiunz were floating on 
the surface of the  water ;  Lirnosella aqr~atica oar. te11lrifolia 
was  growing in  the  s h a l l o ~ ~ e s t  water, together with T i l l a ~ a  
acirrafica a n d  Elatine hydropiper'). In  solnewhat deeper \jTatcr. 
I found Chara, Kappia, Potamogeton perfoliatus. Algae were 
very common in the  lakes. 

Pofa~nogeion anlblgoph ylllrs and Batl.achium paucislanlinean~ 
were found in running water near  Nut. 

T h e  v e g e t a t i o n  o f  t h e  P a n d s h  R i v e r  V a l l e y  
i n  \ r a k l l a n .  

In most places i n  MTakhan, the Pandsh  River flows 
quietly along, with no  great hurry,  branching to embrace 

' The discovery of these two plants here, is surprising, as the place 
lies far from the localities, where they have I~itherto bee11 found. 





sr~lall islands and uniting again as it c.olltinues i t s  course. 
On these islands, and along the river-banks, wlwre now, in  
Septe~nber, there were broad dry strips - the ri\rer-bed being 
far wider than the river, - the soil was sandy or gravelled. 
Here a characteristic thicket of small trees or  large bushes 
was found. In so111c 1)laces it was SO dense as to he alnlost 
inipelletrahle. l 'his was often the condition along tile arms 
of the river, which were like w i n d i ~ ~ g  streets leading from 
one open square to another. Wilt1 boars were comlilon; we 
Tound many t~sacks, but caught not a single gli~npse of the 
allillla1 itself. The  maill plant ill the thicket was Hi11pophcli;s 
rhuntnoides, which grew 2-4 n~ktres tall, (greatest Ileight 5 
niktres,) bore ripe fruit, and, with its dense thorny I)ranches, 
was (lie cause of the density of the thicltet. Here, too, was 
Salix: angustifolia oar. carrl~urlica, a tall narrow-leal'ed willow, 
bushlike in form, and about as  tall as  Hil~popllclPs, or per- 
11al)s slightly taller. Tumurix sp., about 2 nlktres tall, were 
also co!nmon. 

Climbing over these plants was Clematis orientulis uar. 
acutifolia, very common. It was in fruit now, and the great 
masses of long white hairy styles covered the tops of the 
trees or  bushes like a thick overhanging roof. 

The  bottonl of the thicket was almost bare. Only a few 
scattered species of llerbaceous plants were o b s e r ~ e d :  Crepis 
corniculata, Arnebia guttata, Salsola Kali, I'ol!ypogon mon- 
speliensis, Senecio pednncrllatus, Artel~~isia sacrorrlm and 7'ourne- 
fortiana, Elymus dasystachys, Calamagrostis Epigejos, elllodensis 
and pseudophragmites, Scirpus setaceos, Chenopodiunl yltrncrrrn 
and Botrys. -- These were mostly annuals but with no spe- 
cially common characteristic, and presumably chance guests. 
Crepis cor~licnlata is a sparsely-leafed hernicryptol)l~yle, the 
Calamagrostis-species and El!jmos das!ystncll ys are large I hri- 
ving grasses with horizontal runners. 

I11 the river valley in Wakhan there are rnally placrs 
with d r i f t i n g  s a n d .  This was very line and colltai~letl 
mica. There was not much of it, so the dunes were ~lsually 
small, but were found in many places. Stones, worn 113' 
sand, were likewise common. Al'ter the plants growing 
in the sand and contributing to the forlllatio~l of the dunes, 
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four different forms of dunes could be distinguished in  
Wakhan. 

1. H i p p o p h a E s - d u n e s .  These are small, not more thall 
2-3 mhtres high, rounded, without distinct windward or 
leeside. This is probably due to the fact that they are so 
closely covered with Hiypopha?~ bushes, which, in sorile places 
are l / 2  metre, in others 3 metres tall. Between these grows 
Inula alnmophila, a fresh green innerasiatic sand-plant with 
small perfoliate leaves, hairy on the under side. 

Plzragnzites, too, grows here, - often 2-3 inPtres tall, 
with its top waving like a flag above the buslles, - and 
Sulix angrlstifolia and Clematis. All three, like Hippoplzai;~, 
were probably indigenous to the locality before the sand 
came and drifted over them. They are what C o w r . ~ s  calls 
"antecedent", in contrast to Inrzlu a~~lnzophila which must 
have come after the soil had been covered by sand. 

2. W i l l o w  - d u n e s .  These are formed by Salix angrlsti- 
folia (?). Near Sermut they were 3-4 metres high, while the 
willows, grou1)ed close together, forming thickets up to 100 
metres in diameter, rose 4-5 metres above the sand. Wil- 
lows are probably "a~itecedent" here too, and were present 
before the sand came, but now continually gather it around 
then1 in the shelter found between their trunks. Between 
these the sand was bare or dotted with an occasional annual. 

3. E u r o t i a - d u n e s .  These were the most common and 
also Ihe smallest. The largest were 2 metres high, but as a 
rule they were not over 1 metre. They were sometimes cir- 
cular, but most often rectangular with the longest axis west- 
east. A crest of sand lay often east of the plant indicating 
that the prevailing winds were westerly. This was also shown 
by Er~rotia-plants, \vhich only had an all around development 
in places sheltered from wind, hut which otherwise stretched 
their shoots slantingly upwards toward the east. The main- 
stem, which, as in Pamir, was fasciated, was furthest to the 
west and turned the sharp edge toward the direction from 
which the wind blew. It was often sanded over, and beneath 
the sand the entire system of ratnification might be found, 
dead. New shoots had pushed their way upwards, but the 



internodes were no longer tllan usual. Eurotia is a suffl-utex, 
or Iiere, under milder climatic. conditioas, preferably, a dw7arf- 
bush, whose hranclles for the most part survive willler. 

On  Elrrofiu-dunes I have found Phratj~nites cornmunis our. 
ponlila, a cespitose dwarf-form, with short close]y-packed 
leaves. It contributed but little to the forniation of the dune. 
l'here were also Inrrlu clmn~ophila, Cirsirlrn aruense, Ct,l(~n~u- 
grostis pseudopliragnlites and small tamarisks and willowrs 
about '/'r mktre tall. 

The  latter was perhaps "antecede~lt", possibly Cirsiunl 
also, - there may have been iields here, formerly, but they 
arc just a s  apt  to have been brought out with seeds fro111 the 
open couutry. I am inclilled to believe t l ~ t  fiilrotiu, too, 
was "antecedent", for it is by no means rare in the MTakllan- 
valley. I t  is tlil'ficult to imagine that, after germinating in 
the sand dunes, it would be able to live in the dunes and 
attain any great age, - for the broad totally \voody stems 
must he several years old, - wilhout l~eing overcome by the 
sand and killed, while yet young and weak. It is PI-ohable 
that old Eurotia growths have recently been covered with 
sand which they have only partially resisted. 

With  the exception of the fact that fewer of the shoots 
above ground were dead, - those sanded over are not counted 
in this connection, - and that the plants were one-sided in 
their growth, Erlrotia looked here Yery much as up in Panlir. 
One would fancy that its short shoots and the limited 
possibilities for growth would make it but little adapte<l to 
dune-vegelation; yet it is a remarkably plastic species. I saw 

a specimen near Langarltish in the form of a bush 1 n16Lre 
tall, with branches bent and twisted, clinlbing about a rose- 
bush almost as  if it were a semi-liana. Near Sernlut it all- 
peared as  a little tree with a crown and a cylindrical trunk, 
about one inch in diameter. 

4. T a m  a r i s k - d  u n e s .  These have been seen in many 
places in Wakhan.  They attain a height of 4-6 metres; 
they are circular or  elongated with the longest axis east. 
west, - the direction of the river valley. They were rather 

closely covered with tamarisks 1-2 metres tall; Calarl~agrostis 
8* 



~~serr t io~) l~r t rgn~i t e s ,  Hippoplzcxi;~, Irllila ar~lnlophiltl, Stilsolrl I<clli 
and Cirsizlm aroense were likewise seen. 

The characteristic feature of Tamarisk-dunes is the fact 
that the sand lies in strata. These are about 2 cm thick ancl 
separated by dark layers of dead, lialf-disiiitegratecl inflo- 
rescence-axes, flowers and other deciduous 1)arts of the Tallla- 
risk (sticks etc.). These layers are further divided into laycrs 
parallel with the thicker layers, but here no dark stripes 
intervene. 

The  dunes were co~l~ple te ly  rounded off on the top and 
covered by fine, constantly drifting sancl. 

How have these stratified Tamarisk-d unes beer] fornled? 
The  expedition found similar dunes in the lowlands of Trans- 
caspia (PAULSEN, 1912, 1). 96), which are described as  "Tama- 
risk-knolls" and we read, - "they are presun~bably remains 
of a fo rn~e r  continuous tract of a sandy soil now blow11 away 
except where the roots anti shoots of the Tamarisks have 
kept the sand at  the old level. MA(: DOUGAL llas l~ictured 
sand-knolls formed in the same way by a Rhirs-species." 

It is possible that the Tamarisk-dunes of Wakhan have 
been formed in the same manner, but it is more probable 
that they have been formed free and that their growth con- 
tinues, until they are finally blown out; for on  our return to 
Wakhan in the winter (hlarch), we revisited the Tamarisk- 
dunes exanlined in September, and wl~ ich  at that time had 
pure sandy surfaces, and found them covered with fallen 
twigs and inflorescence-axes. 

It was impossible to tell the origin of the fine stripes in 
the strata. It rnay be that on calm days the sand is puttied 
fast (with rain?) and that every additional drift of sand con- 
tributes a layer (stripe). 

C u l t i v a t e d  l a n d  i Wal tha~l  lies on the terraces above 
the river as  was stated a b o ~ e .  It is irrigated by means of 
the brooks streaming down tlle mountain-sides. The  me- 
thod is as  follows. From the point at  which the brook flows 
out on to the terrace, a main canal with a slight Fall is con- 
ducted above the town and its fields. Fronl this main con- 



duit the waler is led out over the fields at dityere~lt j)oints 
and times. Stones and dirt act as sluices, which may be 
opened or shut at will. The Ihsi  (judge), makes it  his 
business to see that the water is juslly distributed. The fields 
are. irrigated by ~neans of Hat ~)ai*allel Siirro\vs terminating at 

each enci in a cross furrow. When all the furrows ate filled, 
the water is tarried oll'. Hefore begillning to irrigate, tlie fields 
are fel-tilized and ploughed. The plough used is primiti~e 
indeed. It c,onsist o l  a di*awil~g-rud and a bent piece of wood, 
whose pointed end loose~is up Lhe soil. Hawowiog is un- 
k110wi1 as are fallo\ar-Aelds. 

The soil is stony but fertile. Wheat so~net i~nes grol's 
1 /a m2tres high. In upper Wakhan the fu l lo~~~ing  cult i ~ a t ~ d  
plants are grown: 



"Gedim", wheat - (Triticrrnl sa t ioun~) .  
Triticunz dr11.un1. 
"Zyrk", rye - (Secale cereule). 
Naked barley - (Hordeun~ himalayel~se Htt.). 
"Zyrz", millet - (Panic~lnz nziliaceun~). 
"Shatra", rape - (I3rassica napus).  Oil is pressetl fro111 the 

seeds and used for lighting. 
"Sach", Lath yrus saliuus. Fodder-plant. 
"Hakla", horse-beans - Vicia Faba. 
Alfalfa - Medicago satioa. 

In the western part of the country, the province of Ish- 
kasliinl, the following were also found: 

"Sedorklang", peas (Pisum satioum). 
"Saghkr", llas (I,inrlnz rlsitatissinz11111), foiind also wild in upper 

Wakhan. 
"Misfar", Carthanzrrs tirzctorirrs, an oleaginous plant. 

In gardens or small fields the following plants are like- 
wise grown, for the production of stimulants. 

Tobacco (Nicotitrlza rustics), poppy (Pcrpcloer so~nnifernm), 
and in Ishltashi~n the thorn-apple (Datfrra stralnoniulrz). No 
small percentage of the population is addicted to opium, and 
i t  is said tliat an  i~ltosicating drink is tlistilled from the 
thorn-apple. 

The sickle is used in harvesting. By the middle of Sep- 
tember, when our expedition reached Wakhan, rye and barley 
were in,  and the wheat and millet harvest begun. The sheaves 
are stacked for drying in curiously shaped shocks, and born 
home on the backs of men or donkeys. Carts are unknown, 
and only the wealthy own horses. The old primitive method 
of threshing is used. The cereal to be threshed is spread 
out on a flat place. Oxen or donkeys, which have been 
muzzled, are driven round a pole in the middle, and in this 
way the kernels are trampled or shaken out. A winnowing- 
shovel is used to separate the chaff from the grain. It is 
tossed into the air on a windy day. The chaff is blown out, 
ant1 the grain falls to the grountl. 



Cereals are ground in an  old-fashioned way, between two 
stones or  in a hollow in the rock where a large stone is 

rolled over and over the kernels. Sometirlles the inhabitaI1ts 
have a little water-lnill, located where the brook leaires the 
~nounta ins ,  and driving an horizontal rnill-stone. 

Further inforolatioo on agriculture caltle-breeding, tools, 
utensils, etc., may he found in OLUPSEN'S I~ook,  ' b T l ~ r ~ ~ g l ~  
the unknown Pamil-s". 

Among the trees growing in the cultivated part of the 
country, the apricot, (Armeniaca urrlyuris), is the most inl- 
portant. The  fruit is not only eaten in the autumn, but 
dried for winter use. The  white mulberry, (Morrrs ulba), is 
also coinmon in the western part. This fruit is dried and 
ground to powder which is used as  sugar. Poprrlus ba l sa~~l i -  
fera, and Sulix alba are also seen. Rose-hushes and Hippo- 
phaes grow between the houses and the gardens. Flowers 
are someti~nes cultivated. I have seen Callislephus chi~lensis, 
Tayetes erectus, Ipornaea purprirea, Chryscrnthernu~ll coronarium, 
Calendula officinalis, Malua maurilunica, Anlurantus sp., and 
L)rcrcocephal~rm molduuica. Weeds abound everywhere in the 
cultivated land. The fields present a sorry spectacle indeed. 
The  common corn-thistle, Cirsian~ aruense, is the commonest 
and most harmful weed, but beside this there was a quantity 
of weeds, nlostly European: Chenopodium Hotrys and album, 
Capsella Bursa Pastoris, Polygo~lrrnz auiculare and lapa l l~ i f i~ l i r r~~~,  
Setaria viridis, Mulua uerticillata, Lepyrodiclis Izolosteoides, Le- 
pidirun latifolirrm, Centarrrea repens, Bro~llus tectorrl~n, A~lcl~usrr 
c~l~uensis, Melilotus ofpcinalis, Crepis corniculatcr, Ertrg~.ostis 
minor, Elslzoltzia densa, Sonclzus oleraceus, hfulgediurrt taluri- 
cum, Hordeum seculin urn, L ycop us europaeus, Medicago lupulirlu, 
Salsola colli~za, Euphorbia Esula, Solanum nig.r.lrn1, Phray mites 
com ~n 1111 is, Vaccaria segetalis. 



Goran and Shugnan. 
At Ishkashim the Piindsl~ river changes its direction and 

makes a bend toward the north. The southern portion of 
the country through which it flows is know~l  as Goran, the 
more northern, Shugnan. Our way led in September-Oc- 
tober to ChorocE, a village near the outlet of the Gund into 
the Piindsh. Here we went into winter quarters. The northern 
section of the Pandsll valley, as far as  Kala-i-Wan~ar in 
Rosllan, we have only seen at Christmas time, 1898, when 
everything was covered with deep snow. 

The following remarks apply only to the Pandsh valley 
fro111 Ishkashim to Chorocl<, a distance a little under 100 kn1. 
My notes are scanty ant1 insufficient, for the journey - I was 
alone on this stretch, - was made in haste and the autumn 
was well advanced. 

Bet\\?een Ishkashim, where the Hindu-Kush chain turns 
off toward the south, and Chorock, which lies 2047 mctres 
above sea-level, the Piindsh river falls 702 m per 100 km. 
The fall is here more than twice the fall between Lan- 
garkish and Ishkasl~im, and, lbllowing the river, one is i ~ n -  
mediately aware that the stream is far swifter than in Wak- 
han. Most of the way here are rapids cliurning and foaming 
along between high, precipitous wall of rock. The valley, 
which according to OLUFSEN is about 2,500 mktres deep, is 
rather broad in the south but becomes very narrow toward 
the north. Here and there in the southern part thickets are 
seen, but no drifting-sand. Passage was often difficult, the 
paths were narrow, leading up and down steep slopes. North 
of Anderab it was either necessary to cross a high steep pass, 
- this was the only way for the horses, - or let one's self 
clown thl-ough an aperture between a fallen boulder and the 
mountain-side, and thcn on all-fours crawl down an almost 
perpendicular wall where cracks afforded a slight foothold, 
anti the river foamed* below. Since then the Russians have 
l ~ u i l l  a bridle-1)atll. 



Along this stretch tlie river lias but few tributaries, only 
one of any great size, Garin Chasma Daria, coining from the 
east. 

The  cllailge fro111 Wukhan to Goran was very great; - 
also from a botaliical i~o in t  of view. In the first place the 
altitude constantly di~nioishes, but, even lllore important, - 
there is a dilfereot exposure. The (lirection of the \?alley is  
now south-north, the western wind is shut off, the weather 
is allnost calni, - and travelling along the right hank of the 
river, we have mountains with a western exposure. As Fal. 
as  we could tell the vegetalion on these slopes was fare lilore 
abundant than in Wakhan, and colnprised for the most part 
quite other species. 

The  extremely scanty, dry vegetation ol the mountairi- 
slopes in Wakhan is replaced here in Goran, by a more 
vigorous growth of denser and greener plants. In some places 
there were small thicltets 01' wonderfully luxuriant, allnost 
sub-tropical vegetation. The most comnlon species of plants 
in the drier parts of the mountain-slopes are, Arterrlisia herha 
alba, a close bushy green Ephedra (nebrodensis?), Coasinia 
Nemesskytrna, a tall Ii'chirlops (xanthacanthunl?), Lindelofia 
anchrlsoides, and Astragcilrls lasioselnius. The latter is a 
spinous dwarf-bush; the others are hemicryptopllytes wit11 
no decided xeropl~ilous character. A~.ellaricl Meyeri, known 
from up in Pamil., was found high up in the mountains 
near Kuh-i-lal. In wetter localities the beautiful hemicrypto- 
phyte, I~lcarr~illea Olgae, 2 metres high, bearing ripe fruit, a 
lerbttscurn-species, tlie recunibent, broad-leafed Cissus aegiro- 
phglla, Impatiens paruiflora, Geranium collinr~rr~, Mentlla lorlgi- 
folia, Arclinm Lappa, large, 2-3 metres tall, Umbelliferae, 
quite withered, and nlaliy bushes, were all common. These 

latter were mostly to be found in the river-valley or its neigll- 
bourhood or  near brooks, and included: Colrltea persica, Hali- 
rrlodendron nrgentenm, Crutaegrrs pinnatifida uar. garanicu. Co- 
toneaster multiflora, Lorzicera S!llosteunz, Hippopllnh. Berberis 
sp., Rosa sp., and willows. In the northern part of Goran, 

near Anderab, the higher slopes of the moulitains are dotted 
with dark patches, forlned by small trees or  bushes of ~lrr t i -  



perus chinensis, standing apart from each other. I have never 
seen them close enough together to warrant c a l l i ~ ~ g  them a 
thicket or wood. The thickets along the ri\rer-valley resemble 
those in Walthan: Hippophul;s, willows and Cle~rlutis are the 
most importa~lt  species found in them, but in many places 

(0. OLUFSFN rot. 

Fig. 29. The camp of the expedition at I{uh-i-lal. 

Cqnanchrrm acrltum and Cuscuta reflexc~ ua1.. graildiflora are 
common. 

I11 so far as  the advanced season of the year permitted 
us to judge, the plants cultivated near the villages were the 
same as  in Wakhan. By degrees others appeared, Cotton, 
(Gossgpium herbaceum) was only cultivated in northern Goran, 
the village of Piesh is the highest point, where I have seen 
it growing. "Misfar", Carthainus tinctorius was cultivated here 
and there, all the way from Ishkashim, whereas "Kindjit", 
(Sesunlrrnt inciii*um), and "Mash", (Phaseolus Mlrngo), were only 



grown ill ilortllern Goran and in Sllugnan. The fruit-trees 
cul tiva tecl, included white mu1 berries, apricots, peaches, apples, 
walnuts s o d  "Sisd", lilueoynas horter~sis, whose nlealy fruit is 
much eaten. In Shugnan, ((: horock), there were cherry- trees. 

CHAPTER 12 

Hot Springs in Goran. 
While in Wakhan we visited the hot springs near Zunk, 

Sirgyn and  Barshar. These have been described by OLUFSEN. 
The  algae found in them and in fact all algae collected on 
the expedition, were in the hands of a specialist for a long 
time without being determined, when finally sent to another, 
the war came and interfered. I am sorry to say that at the 
present time therefore I am unable, to give facts concer~l i~lg  
the algae-vegetation of the hot springs. 

I11 October, the expedition visited Garm tshasrna (= hot 
spring), which lies east of Anderab in Goran. Here are enorm- 
ous hot well-springs, likewise described by OI~UFSEN, and after 
h im by SCHULTZ who visited them in  1909. This latter scientist 
discovered that many changes had taken place in the 10 years 
which had elapsed since the Danish expedition visited the 
springs. This  is why my notes, which were made on the 
spot' are given here. They supplement those of OLUFSEN, and 
are being published, so that in tirue they may serve a s  a 
basis for comparison. 

The springs lay on the north side of Gar~n-tshasma river- 
valley, which has  its main direction, east-west. They were 
visible a t  a great distance by the white masses of sinter, (cal- 
careous tuff), which sloped down toward the west. Their 
basins were filled with blueish water. Steam and penetrating 
fumes of sulphur revealed the presence of the springs. S c ~ u ~ ~ r z  
has  published a good photograph of them. 

There were at least 10 well-springs lying in a straight 
line (see the chart fig. 30) with direction east-west, and nearly 
parallel with the soutller~l border mountains of the G a r ~ n -  



tshasrna River valley, which had the direction N.  (i5' V . l )  
The  description begins from the east. 

Northeast of the present 
E Q S ~  springs, with their glittering 

white and yellow sinter de- 
posits, lie 3 distinct, allcient 
disintegrated, sinter clif'fs. 
I estimated the one furthest 
to tlie rear to be about 30 
mktres in height and 150 
~nc t res  in length. The  liiost -- 

Ir :: eastern of the springs now 
m i  active (I), gushes out of the 

I 

western slope of a sinter 
cliff, whose upper edge was 
about 9 metres above the 
enclosed "yard" (see below), 

B O ~  1 at a height of 1-5 niktres 
above the hotton1 of the 
"yard". The spring was 
plainly seen issuing Sroln a 
crack in  the sinter, having 

T 
the direction east-west, and 

Q 
this crack was colltiguous 
with another, having a 
northwesterly direction. The 

a temperature of the spring 

B03 was 53O C ;  there was plenty 

@= of water but it did not 
bubble. The  water had 

m e  formed a white sinter 
shelf, which sloped toward 

IX 0 the west, and had worn a 
furrow in the upper end. 

X 0 Further  down it branched 
Fig. 30. 

out in several arms and 
flowed down to the "yartl", constantly depositing white sinter 
and a little yellow sulphur. 

- 

') OI.III'SI.:N, tlirougli a11 error in print, gives N .  35"'. 



The  "yard" is lhus callecl, because ellclosed )'y (he lla- 
tives with a stone-wall. Within this was (11) 8 or 9 small 
springs, (earl1 one might gush for111 at several points; only a 
few milli1116tres distant l'roni each other). They are merely 
small lloles but there were also the remairls of an  old crater, 
16 cm in diau~eter ,  4 cnl high. Several sources are now dry. 
'The telnperalure of Lhese small springs was MO.:,, 46O.0, 45°.s, 
4(i0.0, 55O.0, 55O.5, 56O.0, 55O.0, 5:1".0, 5S0.0, !13~'.0. They all 
tleposit sulphur and white stone "petrified \j7ater", as  the na- 
tives call it. 

111 (on the chart) consists of three large bubbling springs 
witli 10-15 c ~ l l  between each, and 2--3 very small springs 
which also bubble. They are located on the ridge of a sinter 
hill with steep slopes on both sides. The  middle one of the 
three larger springs has a crater 6 cm high ant1 8 cnl in 
diameter, open toward the west. This  spring worlts less 
regularly than the others. It bubbles for a while, rests, he- 
gins again etc. The  others bubble continually; the tempera- 
ture of the large springs was 47O.0, 52O.0, 4Y0.0, of the small 
49O.0, 39 ".o. 

IV is located on the ridge of the same hill. It com- 
prises two rather small, irregularly bubbling springs; their 
tetnperature was 31°.0, 31°.s, but in a little by-hole near one 
of them, it was 45O. Just westward lay two dried out holes. 

V is a large well-spring, the largest of all the springs. 
The  water spouts straight up  into the air about 12 cm. It 
gushes out 3 mctres deeper down than IV and lies at the 
foot of a steep sinter slope. There are four source-openings 
with about 10 cm between each. Each of these openings 
comprises several smaller ones with only a few cm between. 
The  temperature is 58O.2, 57 O.5, 58O.8, 5YO.s. The water f lob~s  
down over a billow-furrowed shelf, whose upper edge was 
above 2 mittres above the surface of basin 1, and into 4 ba- 
sins (1-4) with lovely billowy edges. The water in the 
basins, when seen from above, 11ad a wonderful clear greenish- 
blue colour. 1. was 30 cm deep; there was white mire at 
the bottom. The  temperature of the water was 41 O, that of 
2. was 42O, of 3. 35O, of 4. 25O, of 5. 25'. Between basin 
3 and 4 there was a crack in which water with a tempera- 



ture of 40°, was bubbling. An outlet drain was cul inlo the 
edge of 1 and the groove between 3 and 4 was artiticial. 
The natives used the springs for bathing and attributed healing 
powers to the water. 

VI was a little spring on the slope fro~ll  basin 4. It was 
inacessible. 

VII had two source-holes, with a temperature of 37" and 
58O. There was white sand in the latter and su1l)hur in the 
former. The spring bubbles and scolds; rising perpendicularly 
a slight distance. The water flows into basin 5, which lies 
about 3 metres below basin 4. Between V I I  ancl VIIl there 
are inany ~ll inor springs on a straight line. 

VIII is a well-spring, sending streams of water, 30 cm 
long, horizontally out of the side of a hill. Its temperature 
is 59O.0. It is larger than I S  and X which are also well- 
springs. They were inacessible. 
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SOlkII.: OF 'I'HE AANllllALS (:OI,IAE(:'1'1.=II HI' TI-IE 
EXPEL)I'I'ION IN 1'AMIII 

(Identified by the zoological museum of Col)enhagen.) 

Crocidura aranea (Schreb.) 
Mustela ernlinea L. 
- alpina Gebler 

Lepus tolai Pall. 
Capra sibirica Meyer 
Ovis poli Blyth 
Canis vulpes L. 
Cricetus arenarius (Pall.) 
Arvicola tiauschanicus (Biichner) 
Ellobius tall~inus (Pall.) 
Mus musculus L. (wild-coloured) 
- sylvaticus L. (yellowish) 
- - (typical) 

Shugnan. 
Shugnan. 
Shugnan. 
Shugnan. 
Jashil Kul. 
Murghah. 
Shugnan. 
Jashil Kul, IVakhan. 
Jashil Kul. 
Sary Tash. 
Shugnan. 
Wakhan. 
Shugnan. 

Anas querquedula L. 
Tadorna casarca (L.)  
Caccabis saxa tilis (Meyer) 
Totanus glareola (Gmel.) 
- glottis (I,.) 
- calidris (L.) 

Sterna hirundo L. 
Phalacrocorax carbo (L.) 
Haliaetus leucoryphus (Pall.) 
Circus aeruginosus (L.) 

Goran. 
.lashil Kul. 
Shugnan. 
Jashil Kul. 
Jasllil Kul. 
Jashil Kul. 
Jashil Kul. 
Bulung Kul. 
Jashil I<ul. 
Wakhan. 



Motacilla citreola Pall. 
- flava L. (?) 

Passer domesticus (L.) 

Jashil Kul. 
Jashil Kul. 
Shugnan. 

Tropidonotus tessellatus (Laur.) Shugnan. 

Bufo vividis Laur Jas l~i l  Kul. 

Scliizo thorax Jashil Kul. 
Schizopygo1)sis Murghab. 

-- Jashil Kul. 

Nemachilus stoliczltae (Steind.) Jashil Kul. 
Gy mnocypris Jashil Kul. 
Cyprinoid Jashil Kul. 

The lower an in~a ls  have not been determined. They are 
in the possession of the zoological museum. 
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