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eetw in Umga rather than in Uganda. I have always found that the Arabs have 
a very keen inaigbt aa to which part of a country is its centre of life, and they have 
never taken any notix of Umga but always striven to eatablieh themeelves in 
Uganda I t  has been my privilege to see a great deal of the people of Uganda, and 
I consider them the moat intelligent of any people I have found in Africa, and I 
sincerely hope and trust that the Eeet Africa Company, m soon aa it  can do so, will 
make its settlement in Uganda. Mwanga might eaeily be removed, and the young 
gentleman of four years of age of whom we have heard be subetituted for him. 
Mwanga is a thoroughly bad king, and has bcen a pawn between the English and 
French mkiona. I have felt from the first that i t  wan a mistako for them two 
mimione to work in the same district, and that as the Church Missionary Society 
wae the senior i t  ehonld remain. Mr. Ravenetein speaks of the Arabs adopting 
the northern route ; they never go that route m far aa I know. They always go 
viA Kiima-njam, through a country where there are not the natural difficulties of the 
northern 'route; it would be a good route for a railway, but es i t  go- through 
German territory I euppone it  is impib le .  I sincerely t m t  aa noon aa poasiile the 
British East Africa Company will make itself felt aa a power in Uganda, and prevent 
the Arab returning again. They are but waiting on the border, and if once they 
enter and get poaseasion it  will prevent civilisation for many yeam to come. 

The PBEBIDENT :-It is to be regretted, ladiee and gentlemen, that neither 
Mr. Jackson nor Mr. aedge waa here to addma us, but Mr. hvenatein, an 
usual, put the information which they have eupplied into a very clear shape, and 
has a d d d  ue in a manner which your frequent applause ahowed was very 
acceptable to you. We have also, in the short speeches which have followed, received 
some additional information. I refer more especially to what we were told by Mr. 
Bowdler Sharpe, from which it  isquiteevident that in addition to its other functions 
thii expedition baa added very seriously to our knowledge of the natural history of 
that part of Africa and has supplied data which are of general importance in  the 
study of the fauna of Africa I am convinced that yon will wish me to give your 
thanks to Mr. Jackmn and Mr. Oedge for what they have done and for the informa- 
tion they have eupplied to us, and I know that yon will desire to include the reader 
of the paper, Mr. Ravenstein, in your acknowledgmenta I think we may trust to 
Sii Thomas Fowell Buxton, who t a k a  an active and important part in the affairs 
of the Company under which Mr. J h n  and Mr. W g e  are working, to let them 
know that all they have sent home has been r k i v e d  here with the greatest possible 
interest. 

&+ition of tha Broths Grijimailo to ths Tian Shau Oases 
and Lob-nor. 

T d t e d , '  with Notes and Introdncto ry Remarks, 
by E. DELXAB MORGAN, P.B.G.~ 

Xap, p. 248. 

M. GRUM-GRIJIMA~LO, accompanied br his brothor, explored laat 
a u t u m n  a very  interesting and little known p a r t  of t h e  Rusao-Chinese 
borderlands, including the mountainous region to t h e  east a n d  north- 
elst of t h e  Ili basin, forming a continuation of t h e  Boro-horo chain,t  i n  

From the Inreatijjq' tom. rxvi. vyp. iv. pp. 252-299. 
t On maps generally, Iren-Khabirgan. 
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which I travelled in 1880. He claims to have discovered, aa already 
announaed in our 'Proceedings,'* a knot or group of mountains hitherto 
unvisited and eves nnseen by any modern traveller. This gronp, bearing 
the native name of Doss-megen-om, i. e. " loftiest of mountains," 
was not mentioned by Prejevalsky, Regel, Larionof, and other travellers 
whose mtea lay to the southward, neither do I remember to have 
heard the name from my Kalmuk guides, who gave me those of the 
peaks visible from the valley of the b h .  Does-megensra is not 
marked on any Russian map that I have seen, though Bogdo-ole, 
farther eatward, b a prohinent feature in the cartography of the 
Tian Shan. The fact of its remaining so long unknown is attributed 
by M. Grijimailo to the high outlying mountains whioh mask i t  on the 
south and west; on the north i t  is too remote from Peh-In, or the great 
northern Peking route, to admit of its being viewed from that direction, 
while to the east a mountainone tract continuing the main axis of the 
Tian Shan bars approach from that side; laetly, the inhabitants are shy 
and reluctant to give information that may lead to the discovery of 
their lofty and secure retreats. M. Grijimailo could do no more than 
give a general idea of the topography of thie elevated region, for he 
waa anxious to hurry on to the Bogdo-ola. On his way thither he 
crowed several rivers flowing down the northward slopes of Doss-megen- 
om, and describes them as of unumal interest. One in particular, the 
Khnsta, flows in a caiion of great depth and length, with a current so 
rapid that no soundings were poeeible. Reading his description of it 
we are reminded of those marvellous oafions in Colorado where rivera 
are buried at much greater depth  below the surface, though we need 
not look so far for a parallel. I cal l  to mind the Lepaa, a river that, 
after watering the town or s h i t s a  of the aame name, outs its channel 
almost at  right angles through a chain of mountains by a narrow and 
impamable gorge on its way to join Lake Balkash. 

These mountain ranges of Central Asia, running esst and west, are 
in their general features very similar. Great altitude, a rampart-Like 
abruptness of the main axis, and a poor monotonous flora, ooneisting of 
sprum fir on the northern dopes of the higher b e l k  meadow lande 
demanding several thouaand feet lower, followed by pebble-strewn 
plains, and, where there is water and sedentary inhabitants, by a fringe 
of cultivated oatiea. Beyond these are the sandy-clayey steppes with 
their oharaoteristio vegetation. 

Bogdo-ola, l' the lordly mountain," the next point of interat visited 
by the Brothera Grijimailo, is more familiar ground--at all events the 
name ie not new, appearing ae it does on all maps of Central Asia in 
lat. 4S0 30' approx., and in long. 89' east of Greenwich. The word 

Bogdo " signifies in mongo1 l4 lordly," l1 majestic," and o m  in Bogdo- 
Cf. ' Pmoeedinge,' An& 1889, voL xi. p. 506 ; Oatober and November 1890, 

rol. xii. pp. 616 and 668. 
NO. 1V.-Apnn 1891.1 o 
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Khan, i. e., supreme khan or monarch, Bogdo-lama, the grand lama. It 
has ale0 the senso of holy" or "sacred: and reminds us of the 
Slavonic BGgh, " God." It wae the ~acred mountain of the Mongols, just 
aa Tengri-tagh was that of the Kirghiz, Tengri in their language also 
meaning I' God." A Chinese author quoted by Ritter t says that no 
Hiong-nu (Hun) or other of the Turkish people dared to cross Bogdo-ole 
without having dismounted and offered up a prayer. An odour of 
sanctity still pervades it, for 116. Grijimailo found strict orders pasted 
up near the lake at its foot, warning all persons under the severest 
penalty not to kill the deer and other animals, or allow their cattle to 
gram on its slopes-orders, i t  is allnost needleaa to say, disregarded 
even by the attendante of the numerous temples erected here. 

To the m t h  of Bogdo-ola and the ice-capped namelese range con- 
tinuing to the eastward, lay the ancient Icingdom of the Uighurs, 
mentioned frequently in Ohinese annals under the name of Hoi-Hoi, 
or Turks; and it is interesting to learn from M. Grijimailo that there 
are many remains of their citiee. He speaks of the gold and silver 
ebjects dug up in tho region round Piohan, Lukchin, and Turfan, of 
copper vesaeln and inscriptions (in Uighur characters 1) on leaves pre- 
served in wooden box-. All this ie of the highest historic interest, for 
i t  brings ne nearer to the origin of a nice on- dominant over a vast 
portion of the old world. The descendante of those Uighura, a people 
known by the name of Chen-tu, allied to the Sarta of Western 
Turkestan, now occupy that region, where they display extraordinary 
esergy and skill in irrigation works. M. Grijimailo passed moro than a 
month among them, studying their songs and collecting ethnological 
materials, which will doubtless be published hereafter, together with 
the detailed notices on the animal and plant life of these regions. 

He alm visited a volcanic district, or, as he terms it, a burning coal- 
field in the mountains south of Shi-ho. This calls for a few remarks. 
It is generally believed by M. MushkOtof and some leading Russian 
scientists that the theories advanced by Humboldt,S Ritter, and others 
regarding the volcanicity of this part of the Tian Shan were erroneous. 
Relying chiefly on the Chineso books and the reports of the few 
travellers that had made their way into these parts about the beginning 
s f  the preaent century, those great maatere of geography fixod upon this 
.central point of Asia as the seat of volcanio activity, associating i t  with 
Mount Peh-shan, or the White Mountain, north of Kucha, about 3 O  east of 
t he  Issyk-kul lake, and Mount Ho-ehan, near Turfan, 180 leagues further 
to the east. Wo now find in the phenomena described by M. Grijimailo 
some confirmation of these theoriee. He observed smoke issuing 

* Tengri-iagh, "Nouataiu of I.eavcn," was the Turko-Tnrtnr namo of Bogdo-ole 
Cf. Humboldt. ' Asie Centrale,' tome ii. p. 36. 

t Cf. ' Erdln~ndv,' itor Theil, 2tes Buch, h i e n ,  Bd. i. p. 337. 
$ Cf. Hnmboldt'e 'Koernos,' translated by Snbine, vol. i. p. 232. 
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from fissurea i n  t h e  ground, t h e  lips of these fissures encrusted w i t h  
crystals of su lphur ;  a white  substanoe, probably silex, oovoring t h e  
surface ; funnel-ehaped cavities emit t ing jets of ateam, suggest ing oom- 
parison w i t h  reoently active volcanoes i n  Iceland ; t h e  ground heated so  
t h a t  walking over it became difficult i f  no t  dangerous ; m u d  having  t h e  
appearance of being baked a n d  a general fiery appearance when seen 
from a distance; naphtha  springe a n d  deposits of eal-ammoniac. All 
this, taking also in to  consideration t h e  recent a larming a n d  diseetrone 
ear thquakes in t h e  Iseik-kul district,* call for fu r ther  investigation. It 
is t r u e  n o  lava  is mentioned, b u t  t h e  g rea t  eruption8 spoken of by a 
Chinese author  refer back to t h o  7 th  oentnry of  o u r  era, and  t h e  lava  
might  i n  course of  t ime have  been covered b y  other  deposits. 
M. Grijimailo's narrat ive r u n s  as follows : - 
We are now a t  Hami, and i t  is time we informed you of the chief reeulta of our 

expedition. Our route may be briefly summarised as follows : -Jarkent, Kuldja, 
Achal pm,  Jin-ho, southwards into the mountains and along the Tian-Elhan range, 
keeping at  an altitude of 6000 to 10,000 feet M far aa the river Ulan-hq up thia 
river and back, acroes the highlands to Khotubii and thence by high road to 
Urumtsi. From this lastnamed place we went into the Bogdo-ola mountains ; 
having deecended them we again followed the high r o d  to Jimisar and thence 
northwards. From fort Khobu-zeh a side road led ns to Qncben where we strnck 
acmes the sands into Central Dzungaria. Returning to Oncben me followed the 
high road to Muli-ho (Morokho) and tlbon c r d  the mountains to Jan-bulak. Hem 
we divided our party and penetrated by two passes, Builuk and Ulan-neeu, into the 
Turfan district, from Lnkchin we took the road to Dm, the mountains of Chol-tau 
and Tiog-tau southward nearly ae far ae Lob; then via Chiktym by the amthem 
road to Hami. Oor itinerary covered 2080 miles dtogetber. Of them 1700 were 
mpped and 1417 had not been travelled before; nineteen positions were astro- 
nomically fixed; fifty-one heighte hypsometrically and one trigonometrically 
determined. 

T h e  featurea of the country may be described aa follows :-If yon will look at  a 
map of the Central Tian Shan you will see that exactly a t  the head watere of the 
&h three ranges converge; these nre-the Urumtsi chain, the rnnge separating 
Dzungaricr from the Ili &n, and a third stretching in a south-westerly direction to 
Khan Ten@. Here a mountain knot might have been expected, and such we achially 
discovered, benriog tho nnme of Dascmegen-on;c meaning "loftiest of mountains." 
From the valley of the Rash and the great and lesser Yuldus this upheaval is 
masked by high spun, a fact which sccouuta for this hnge maas of snows and 
glaciem remaining ao long unknown. We saw it Prom the passes on the northern 
side of the Tian Shan, and fixed i b  position by triangulation. Our attempt to make 
our way to the foot of these grand peaks was unwccesafal, owing to the flooded stato 
of the rivers and the absolute i~npaesability of the road. Hnving in five days only 
advanced 10 miles up the Ulan-useu torrent we turned back, not without losing several 
horses in vain endeavoum to find fords and roads round the cataracts. I n  Doss- 
megen-ora the rivere Khorgon, Ulan-mu, snd the copious Khusta have their sources, 
beeidea the subsidiary streams Khumuk-sala and Shincha-ho. The lower Khusta 

For nn acconnf of tl~cse earthquakes, Eee 'Proceedings n.Gl.S! October 1888, 
vol. x. p. 638. 

a 2 
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takes the name of Manna and divides into seven channels hardly fordable in summer. 
Where we croesed this river i t  is confined in a d o n  10 to 14 feet wide. W e  
crossed i t  by a narrow little bridge only a yard wide and nupported on four 
karagukh :poles. Here we lost a horn and ite l d , - a e  i t  broke loose and 
fell into the river a height of 280 feet. We led the h o w  over, having un- 
loaded them, and carried their packe by hand. The chasm of the Khusta is 
composed of very oompact grey limestonee worn by the water into the most 
fantantic ehapea. This chasm is 26 miles long. Be the river flows out of i t  
and enters the valley i t  widens and divides, as I have maid, into mren channels 
which serve to irrigate the cmia of Manse. Besides the r i v m  already mentioned 
flowing to the nor*, the Yuldus and Kaeh a h  rim in Doss-megen-om, the former 
flowing to the south-enat and the latter to the west. 
- The Boro-horo range, dividing the waters of Dzungaria from those of the Ili baain, 
is a lofty continnous wall-liko chain with very short abrupt northern slopes and 
outliere and no mlleya This absence of outlying hills does not allow the snow water 
to collect and form great rivers. Snch streams na there are flow in narrow defiles, 
becoming mere chaems higher np, where even a pedestrian would find i t  difficult to 
make hie way; lower down they form caFlone, walled in  by allnvinl conglomerate. 
The depth of theae river beds ia very greatl in the cree of mme (for instance the 
Kijtyk) exceeding 1000 feet. There are no temca, and the rivers are neually 
hidden from eight till one comos cloee to them. The largeat of thew rivern is 
the Kijtyk, and the following may also be mentioned; Boroetai, Jin, Ebteh. 
Jirgalty, Itkhan-Anohkha with ita afanenta the Ulaata and Pitchken-Anchkha, and 
the Altyn-gol. Where the Boro-horo sepratee from Dose-megen-ora its height is 
very great; large maaaea of wow lio on ita sunmite and patches of i t  on  the 
prinoipal spurs. The only paee ia that of Ulan-urn, and even this is impracticuble 
in summer-at all evente we heard of no other. Unfortunately there mas nobody 
to give ue reliable information, for we had no guide. Concealed by mountains in the 
foreground, we could not obtain a good view of the Jirgalty-Ulm-ueeu section, m 
thnt i t  WBB difficult to may if there were a more or leas gradual fall towarda the west, 
though thii ia hardly doubtful, judging from the fact that the Myngaty, Achal, and 
Talki t paseea lie below the snow line. The exceedingly steep axia of the Bomhoro 
is seamed by defileg and ia nearly devoid of vegetation. 

It ie remarkable that there should be no talua in these mountaina, though gravel 
and hnge masees of fallen rock frequently occur in the beds of defile8 by which the 
snow water drains away in driblets. So steep are the mdea of these mountains that 
vegetation finds no foothold ; on the other hand, the outlying hills and more gradual 
slopes, serving to buttress the overhanging clifs, are fairly well clothed with grees, 
and the spruce fir, characterintic of these uplands, covers with continuous impenetrable 
forests tho more d b l o  partn from foot to summit, here and there giving place 
to meadows. Steppe vegetation is mre, and even Alpine meadows are the exception. 
Theae latter are only met with in westerly parb of the range ; to the east of Jirgalty 
they are confined to d l  ledgea and a few of the defilea. Wormwood only grows on 
s l o p  facing the south. The real steppe feathery graeeee are prevalent everywhere 
below 6000 feet, and only disappear with the laat hiUa, where they give plaoe to 
gravelly plaine with their very characterbtic vegetation. This stony steppe 
encompasses with a wide belt the Boro-horn monntains, mparating them from the 
cultivated land which extende along the northern road, the ao-caIled Peh-lu. Bushes 

- 

Black elm, a oommon tree in thm perla-116. 
t The Talk1 tr the well-known pees O V ~ I  the Boro-how north-weat of Kuldjn; it  

lad8 d h U y  to l a k e  &inmsor, d has a height of 7000 feet above ma-level.-M. 
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and wide-leaved trece only find stelbar in the defilee, where they mingle with the 
spruca There are few appletrees, but an abundance of raspberry (Rubur i . ) ,  
never found in the m t r a l  and western Tian Shan. h e r a l l y  speaking, the pre- 
cipitoua walLs of the main axis of the Boro-how, ita wild, inaccsssible defilee, its great 
outlying hills and abundant humidity, all tend to produce sameness in the flora ; one 
mountain is like another, the g o r p  are identicel in character and vqetatiou. This 
sameness in the flora and wnditions of existence affects a h  the inseot world. The 
investigation of the lepidopteroua fauna confirmed in a remarkable d p  the apinion 
expressed in my ' Le Pamir et  sa fame l6pidopt6rologique '-that the fauna of this 
group of animals in the Tian Shan is not an independent one. Since the lepidoptera 
of any district are closely dependent on ita flora, i t  must follow i prion' that the two 
are related to one another, though M. h n o f  denies i t  As I am no botanist, how- 
aver, I will not break a lance with him on the subject. The mammalian and avi- 
fauna of this region are generally well known Moreover, oar collections of both 
one and the other were very small-the animals were ehedding their fur, the birds 
were moulting. We obtained, however, about twenty god specimens of Lagomye, 
and an equal number of m~rmota-Arctomyr hibacinwr, besides one Cmus maml. 
On descending to the gravelly steppes, though we ahot Antilop +uttunwa and 
wild ass, their &ins were unfit for preserving. And now let me finieh my description 
of the Boro-horo. 

The northern slopes of the Dose-megsn-ora intumescence, between the rivers 
Khorgoe and ~ h u s &  form an exceedingly wild, almost inaccessible mauntainoua 
country, extending far to the north. The Hhusta, the large& of the rivers of the 
northern slope of the eastern Tian Shan, takes its rise in the southern a lop  of this 
group and flows, a t  first, in a wide defile along which liea the track, used even in 
winter, from the Ulan-nesu pass to that of Keldyn ; then turning to the north the 
river suddenly narrows and burata into a -on, formed of compact grey limestone. 
In this caflod it  rushes with amazing rapidity for upwarde of 80 miles, then flows 
in a bed of conglomerate for 20 miles farther, and finally debouches in the valley 
of Manas, where i t  divides into eeven channela I t  would be impossible to say, 
even approximably, what is the depth of this river in ita central couree, fo; the . 
f o m  of ita current is 80 great that s stone weighing 20 Ibe. thrown into the river 
from a height of 50 feet ricochetted several times before i t  sank below the surface. 
According to the Torgate native3 hew, between the Ulan-uesu and Khusta, a t  the 
very footof the many-peaked Dosa-megen-ora, there is a plateau or syrt which on the 
north merges in the above-mentioned mountainow country. This table-land iscalled 
Dom-megen, and is held eacred by the Torguten or Turguta* There must doubtlm 
be a good road thither, but they refusod to show it to oe. The fauna and flora of thie 
region offer but few points of dissimilarity from that of the Bore-horo, of which i t  
forms the immediate continnation. 'l'he name remark may a h  probably hold good 
with reference to the Urumtai rangelthough this last was explored leaat of all by us. 
If you mill turn to the map you will see that our route plotted on it  taken a more and 
more north-easterly direction after leaving the Khuet.. This was m i o n e d  by a 
variety of circumstances of which I will mention the following: want of guides, 
inaccessibility of the country, and the probable loss of precious time had we set ow- 
selvee to find the road. We made hank to reach the Bogdo mountains in order not 
ia let slip the oplmrtunity of securing the remaining lepidoptera which I considered 
indispensable for my collection. The direction we took brought us by degrees to 
Peh-In, and we followed thii from Khotubii (not Khotukbai) to Urumtai. Then we 

A bmnoh of the Elenth-Mongols inhabiting in e t l y  redaoal numbem the re* 
about Yuldos and the upper valleys of the Ui tribntaria-M. 
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had to study the Urumtai ramification of the massive Doas-megen-ora. I will not 
my that our investigation of it  was by any means complete; we could not even 
decide whether it  were a single or a double range; all that we could ssy for certain 
was that the height is enormous, and that its outljing hills make up a wild 
mountainous region, inaccessible even for pack-animals for a considerable distance. 

Of the rivers Bowing from this rnng  the following m y  be named :Santa-ho, 
Khotn-bii, Lok-ulan, Katun-ho, and Urumtsi. The first of these is bordered 
throughout its entire course by noble, wide-leaved t r m ,  such as we found nowhere 
else; the other valleys we c r d  within the limita of the cultivated eonc, and 
therefore could my nothing of their floraa. Judging, however, from the faot that 
between this belt of cultivated land and the nenrest hills, there is a monotonous 
expanse of clay steppe, bearing rare bushes of Rubia (1) and Echinospennum, and 
that the hills in the foreground have a reddish-grey tint, i t  may be inferred that 
the valleya are more of the nature of pebble-strewn ravinw, bearing rare clump of 
reeds or Lasiagmtis. The whole landscapo, however, is not devoid of a beauty of 
ita own, and with our binocillara we could see herds of antelope and wild ass grazing 
on the plain, though, owing to their sliyness, i t  was a difficult mattm to get within 
range. 

Ummtsl, the renidence of tne @vernor-General, Fan-teh, is a town rising from 
ruins. The district is poor, and besides o m  and poppy more recently iutrodaced, 
produces nothlng. Every kind of food is imported, from rice to grapes and other 
fruit ; apples alone ripen here. The people of Urumtsi have not even cattle of their 
own, notwithstanding the abundance of pasturage; it  is all driven hither by the 
Kirghiz-Kireha and naturalised Rueeian mercbanta from Chuguchak and Altai. 
This anomaly is attributable to the fact that the Urumbi district in sparsely popu- 
lated, and has no nomadising inhabitants. Kalmuks are not allowed to trade, and 
tha Kirghis-Kirehs sre onlysuffered to pasture their cattle on ita way to market. 
Our Russian subjecta are under like disabilities. 

I now proceed to the most intereating part of our itinerary, and, in accordance with 
the order 1 have sketched out, will begin by generalking, and fill in details after- 
wards. I t  is usual in maps to extend the Tiau Shan as far as 95O of long. E. of 
Oreenwich ; M. Pevtsof takesit even further. But thisis hardly accurate, and for the 
following reason :-Bogdo-ole is visible from Manas ; plainer from Chiteh, Gnchen, 
and Glashun. From every point of view i t  takea the form of a huge trapezium, with 
one of ita sidee protracted as a long range glistening with perpetual mow and ice. 
Lofty as the Tian Shan is, i t  appears insignificant as compred with the gigantic 
Bogdeola (Topatar Adlieh), which presents from every side a magnificent sight. 

' 

Thi enormous uplifted mMls falls with unusual abruptness towards the Urumtai 
valley, and only on the east is prolonged as a massive snow-apped nameless range, 
extending without a break to long. 90° 60' E. of Grcenwich. Here it  suddenly subsides, 
merging in a table land studded with isolated cones, scattered in great confusion. 
Thi table laud, extending in an easterly direction, has a steep fall on the northand 
eouth, where it  becomes a succession of wild barren defiks. Having crowd the 
range at  thin place, the traveller has on the west a row of sublime peaks with the 
loftiest wall-like cliffs, crowned by a gignntic hog's back, and on the east an 
expanse studded here and there with A~ isolated sugar-loaf mountain ; the cart 
track ascends imperceptibly from the north, while on the south the descent is even 
more gradual, so that i t  is impossible to any where the pass is. I t  w ~ u l d  seem 
therefore that we had before us a ssdden termination of the snowy range. But it  
will be for the geologist to decide from the specimens of rocks collected by us 
whether this really be the casa Farther east the aspect of the mountain rangen 
may be described as follows :-The above-mentioned plateau extends for ten milee ; 
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it is then mcceded by undulating land with conical hills continuing for 40 milea 
luther. There it abuts on a mge having a north-westerly direction. A w a n d  
range less lofty than the firat-mentioned unites with it  at an acute angle so u to 
clce the undulating plateau on the south. A c m  it liea the cart track connecting - - 

Turfan and I Imi .  The former range beare the name of the Barkul Mountains, nud 
unites with those of Hami a little to the errst of this lmt tom.  At their p i n t  of 
junction several snowy &s are visible, though we were unable to distinguish thcm, 
for it  was winter, and d l  the m o ~ ~ n h i n s  and pasaee am a t  this wamn covered with 
snow. The Hami range has also a north-westerly d i i t ion ,  and under tho name of 
Mechin-ora close3 the Barknl depression on tho north; while on the sonth-e(~~t, 
according to native ioformation, i t  oontinuee as far as Su-ahau. Along thew Hanii 
Mountains lies the d i m t  m v a n  road to the province of Kanau wid China proper, 
and we shall avail onraelvea of it for our jmrnsy from Hami to the Xan-Sbm. 

I consider that I have now established a prima fuck right to distinguish the 
Hami Mountafns from the Tian-Shan and include them in the Altai system. In 
support of this the following b t a  may be adduced :-Tho Hami MountRins am 
by no means the iast hld of the Altai system. It was hitherto suppoaed that 
the whole Tarim-Hami wildorneas wan a moderately rained plain, but this is 
entircly erroneous. It is a mountainoue conntry thmghout, the ran* baring 
a general north-weat and eouthaast direation, and by no meam eo low as those 
of Dzungaria for instance, where the mountaim, having also a north-westerly 
directioc, are apprently dieconnected. &me of the Hami &gw on the oontnry 
are of great length, npwarda of 200 miles, and from 6000 to 10,000 feet high, 
beaides being inaccessible. If the reports of nativo hunters may be oredited, 
the area covercd by this mountaimus region covere mom than 10,000 equare vereta, or 
nearly half .the extent of the Pamir, though certainly only about half its 
absolute elevation. I shall have anobher opportunity of speahlng more a t  large 
of this newly discovered monntainoua wuntry, and will now only osll attention 
to one circumstance, vie. that all its rangee have the same general direction M 

the Great Altai, the Dzungsrian Mountains and the Bami range, the h t  mentioned 
having a length of not less than 330 to 400 miles. Of the tmth of these data 
I shall, however, soon be able to speak morepositively, as we propose travelling along 
this s u p p o d  range to Su-chau. 

Though I did not obtain specimona of the rocks composing the Hami range, I did 
collect some 25 pebbles, and these convince me of tho faot that thie chain forms a 
link in the system of lolde which furrow Eastern Dzungaria and the Tarirn-Hami 
region. As I am not a trained geologist, I might doubtlees be led into error if I were 
to attempt to determino the age of the strata composing the Altai and Tian-Shan 
ranges, I will therefore be cautious and confine myself to the following romark : the 
mountain meases having a north-westerly direction are mostly composed of crystal- 
line rocks (granites, felspars, quartzites) jaspere and marbles ; all the other formations 
may perhaps also be paloeozoic and azoio. I t  is worthy of mention that many of the 
valleys are strewn with opals, wrnelians, crystals of rock crystal and bite of orystal 
of a bright green colour. In Dzungaria, only the Maile-tan hw, beeidea o p l s  and 
jaspers, flints, whence i t  derives itu name of the fatwvered mountaine!' In the 
Tian Shan we find a very different order of things. Here the left pnrt of the range 
consists of a greenish-grey calcareous  ands stone, underlying limestones, eandatones, 

- -- 

The stream of liquid fat mentioned in the history of the Tang dynasty are referred 
by Humboldt and Ritter to lava stresme, mppoaed to have flowed from Ho-shan, the iYm 
mountain near Turfnn. CL ' Aden,' I. a p. 836 ; cf. alw Hnmboldt, ' Ade Oentrale,' 
tome ii. p. 82.-M. 
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coloured clays (clayey schists a h  occur in the Altai Mountains, but they partake 
here of a delicate bluish wlour, yellow and red conglomerates are likemiae 
not uncommon). Granite I only mot with once, and then in the form of river 
bouldere; and I saw no outorope of i t  in  the Bogdo-ola nameleea range. This in 
itaelf continua rather than controverts the above mentioned supposition. We will 
however leave this question to be settled in St. Petersburg, where doubtlese 
M. Mushk6tof will exprege a categorical opinion. 

Next I have to make another small remark. M. Krssnof in hie ge+botanioal 
review of the Tian Shan d e c h  there are no larches in that range, though in 
thia instanoe he overlooked the mention of this tree in Potanin's materials; 
he is nevertheless entirely right if we distinguish the Hami range from the Tian 
Shan. I pereonally convinced m y d f  that the larch does not extend from the 
Barkul-Ekmi Mountains to thoee of the Tian Shan; it  in therefore quite 
admiseible that there may be some differenoe between the floras of theee two 
ranges. Unfortunately I am no botanist, my collections can, therefore, be only 
incidentally interesting, and I must rest satisfied with the thought that a specialist 
will aoon find hi way hither, who will decide thin intereeting question. 

Bogdo-ola may be ascended by a fair road from Urumtsi. This mountain is 
reckoned to be God's throne; from its heights the Divine Being in s u p p e d  to 
descend d o n a l l y  to the lake a t  its foot. The whole locality baa a reputation of 
nanctity,and from this c a w  numerous kmples have been erected there. A notice 
has been put up near the lake of the following tenor :-"It is forbidden, under 
penalty of instant death, to violate the tranquillity of thia holy land. There muat be 
not only no shooting and no tree-cutting, but cattle may not even be p t u r e d  here, 
that they may not trample under foot the herbage belonging to God's creature8." 
The attendante a t  the temples, however, fell timber without any prickinga of oon- 
Bcience, Fan-teh pastures his fifty mulee here, and the Kirghiz-Kireh surreptitiously 
degtroy the sacred deer. We were equally profane, and having turned our cattle out 
to graze by the shore of the magnifioent alpine lake, proceeded to explore thia mar- 
vellous group of mountaina I regret to say that the materiab collected are not yet 
ready for publication, and therefore final results muat be deferred for a while. Lccal 
circumtancea prevented my brother from determining trigonometrically the height 
of the highest peak-the wcalled Topatar-Aulieh, but one of the western summits 
was measured; we succeeded in making the ascent of the chief spur of the group, 
and ascertained by boiling-water apparatus the height of the mow-line. We also 
obtained a aatkfactory photograph. 

Like the Bom-horn Mountains, Bogdwla ia olothed from foot to summit with 
epruce b and meadows. The alpine meadows only form a narrow belt imme- 
diately below the snow-line; there is rlmoat a complete absence of the floras of 
the steppe and pebble-strewn plaina The buahea tlo not form coppices, but are 
scattered here and there in the midst and on the borders of the spruce forest, on the 
shorn of lakes, and by tho eide of brooka The apple, the apricot, and the barberry, 

conspicuous by their abaence; a t  all eventa, I did not come acrcea any : on tho 
other hand, juniper and woodbine, and on the lower ground blackthorn (Cmtscgus) 
are plentiful. Hardly any camel-thorn can be sesn, and the large-leaved trees are 
confined to the river valleys ; here, too, there is a greater variety of bushes, and the 
kragutch (black elm) is the commonest of trees, though poplars also occur. Besides 
t h w ,  I for.the first time met with the aspen (Popu2w tmuka), a tree common 
enough in the mountaina about lasik-kul, bat never met with in the Bomhoro and 
Ummtsi ranges. 

Animal life is poorer here than might have been expeoted. Besides the man1 
(great deer) distributed throughout the Tian Shan, we only met with wolves and 
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Cnws csrpreola ; there are but few repreeentativen of the bird world ; besidea the 
common kite ( M i l a  meZQnotw), crows and sparrows, we met with three kinds of 
crow, two thrushes, a threetoed woodpecker, a species of accentor, a Budytes, a 
Motacilla, a nuthatch, a green grosbeak, goldfinches, Megaloperdix thrhtana, and 
several of the swimming and wading families, altogether twnty-five kinds ; how- 
ever, we did not collect birds very energetically, as they mere not in plumage* and 
their skins were unfit for preserving. 

The following rivulets demmd Bogdo-ola;-Shi-gu, Khaidajan, Dnkhunjan, 
Yrdo-khoza, Lotai, &tea-ho, Dalan-gu, Morokho, and Baian-ho, besides several 
brooks; these rivulet. however, in summer are deficient in water. If we consider 
that them are only five or six small streams flowing to the south, i t  is difficult to 
explain what becoma of all the water p r o d u d  by the melting of the enormous mow- 
fields of Bogdo and Nameless raoge an far as the meridian 90° 60' (E. of Greenwich) of 
the Ulan-ussu Pasa Fortunately I am ahle toanswer this clueation in a completely 
satisfactory way. l'he Turfan district between Chiktym and Toksun is oom- 
pratively very thickly inhabited, as we learn from a census taken t.hree years ago 
that there were 11,340 families, or about 65,000 inhabitante. Assuming the 
whole area of this district a t  7MW) square vernts, and deducting three-fourths of 
t h b  ares occupied by gravel and drift sands, we have 1876 square versta aa the 
habitable portion, with a population of 65,000, who obtain their supply of water 
for irrigating their fields partly from springs, partly from underground water oon- 
duits (karys), in other words they are supplied by subtenanean artificial water. 
The quantity required is enormous, and according to experienced persons, may still 
be increased by the construction of new chnnnela The source of this snbterranean 
water can only be the Lukchin hollow and Khandui hollow, in which i t  accumulates 
fmm the Nameless range. I t  in remarkable that even mountain torrents dieappear 
in the rocks as soon an they leave the hills, and some, let it be observed, are of good 
size; thus the Kok-yar and Utyn-auza may compare with any of the northern 
streams. 

What has been said with reference to the Turfan dutrict may a h  apply to the 
cultivated land round Beplu. Here springa are more numeroue than running atream, 
but if we take into conaideration the boundless steppee, overgrown with reeds so high 
in places an to conceal a horse, i t  may be easily understood what an enormow 
quantity of subsoil moistnm is contained in thew area  The oaaia of Owhen L 
fed by springs, the whole tract from Dulan-gu to the Chiteh Valley ia devoid of any 
torrent; the orsia of KhobuGeh to the north of Jimisar is chiefly supplied by  
spring water, and such springs occur everywhere to the eaet of Morokbo and 
between Fukm and Irdo-khoza Tho belt of springs extends not only along the 
Yeh-lu but for a d d e r a b l e  distance beyond, even to the other side of the Nelain 
a n &  bounding them latter on the north with a narrow fringe of d i n e  marahen, 
where i t  is only neQsssrg to dig to find water in any place. I have myself tried t h i  a t  
three several spob : aaehun, Sydjir and Chigi-chindza, but it  is not at  all improbable 
that the next traveller may find more. 

Springe enable the nnmeronr animals inhabiting Dznngaria to exist; of theae 
the most intenreting is Prejevalsky's home (&pw Pi.wrwbkii). The only known 
specimen of this animal, in the Zoological Moeenm of the Imperal Academy, wu 
obtained by Yrejevaleky from the chief magistrate of the diehict of Zaiean, who h d  
received i t  from the Erghis. F'rejevalsky himeelf, though he cmeeed the deuert of 
Dznngaria in three several directions, never came across any of t h m  wild h o ~ e q  
and if he wrote o t h d  he wre mistaking kulana he had mean in the dbtmce 
for wild h o w  a mintake the most experienced huntere are liable to make, for a t  
tht d b b n c ~  it L almost impossible to diatingnish between them. I t  ia only by 
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their manner of holding themselves that theae animals may bo recognised. The 
stallion of the wild horse nover leads the herd but is always behind, taking care of 
the youna whioh he protects better than do the mares. But however this may be, 
we were the first Europeans who, for twenty days, made a study or these interesting 
animals, adding the skins of three handsome stallions and one mare to our collection, 
an acquisition we may well be proud of, though made at  the cost of many hardships 
and privations. Besides Equus Przewalskii, Dzungaria has the tiger, two antelopes 
(A. saiga and A. gutturosa), two wild asses ( E p w  hmionw and E. onager) and among 
mal l  animals : hare, Erinaceus auritus, and a few rodenta not yet dutermined. The 
common wolf and steppe-fox are plentiful in all parts. With regard to the wild 
camel, its existence hem is not confirmed, though it may possibly be fonnd near 
lake Ehbi-nor or Ayar. Dzungaria has a richer avi-fauna than might have been 
expected; unrortunately we were obliged to give up the birds for the sake of the 
horaes, for any unnecessary shot fired might have occasioned the loss of several days 
devoted to the pumuit of a herd of these animals, in quest of which we had gone 
to Dznngaria. We m d e d ,  however, in obtaining fifteen kinds of birds, among 
which I will mention the land-rail, two species of shrikes, the redatart (Motaeilla 
phmicurur), a kind of sparrow with a shrill note, and the very common sand grouse 
(Syrrhptesparadmus), several sandpipers, marsh-hens, mallard and teal, and to my 
snrprise the common grey goose, resting in the saline marahes of Gashun nmrr our 
headquarters. Wealm fonnd a good number of insecb, though it  waa September, so 
that we have no reason to complain of the results of this expedition. On the other 
hand we sacri6ced several horses, which fell victims to hard work and brackish 
water, and had to be abandoned to their fate. 

To the east of Ulan-uesu the spruce-fir entirely disappeare and the only arbores- 
cent vegetation we obaerved was the cotoneaster, growing here to the size of a small 
tree; among buehea we fonnd briar-rose, epirm, camgana, lonicera, juniper, and 
stunted eaxaul; and among half bushes Euwlis Cemtoides and Psganum harm&. 
Marsh meadow land occurs in the neighbourhood of springs and rivulets, where an 
occasional willow appears as a narrow-leaved bush. The prevailing floras are 
tboae of the gravelly steppen and saline clayey ground ; here the first vegetation to 
catoh the eye oonsiets of saxeaul, caragana, climbing ephedra, Peganurn hamala, 
and a few of the Graminea ; on the salt marshes, reeds and ealine plants or feather 
grass ; these two, together with Fotucu, may eometimea be found on the gravelly 
plain: The steppe generally overpowers the meadowland, for this latter is only mist 
with high up in the defiles, where we obtained, notwithstanding the latenesa of the 
sesson, P h u l a ,  a species of mint and an onion, with some other plante of like kind. 
The abundanoe of springs and rnag~ifi~ent pnsture land have attracted hither 
numbers of animals, In  the higher mountains herds of ten to fifteen arkari, or wild 
sheep, may be seen grazing, constantly prejed upon by grey and red wolves (Canis 
dpdmcs) ; these lest-named animals we saw twice, but did not sucoeed in killing one. 
On the lower ground the saiga antelope and kulan or wild a s  (Hanrionus or a new 
npecies) are very common. The goat, fox, and bear, which nelect the wildest crage 
and the highest ridgea for their abode, an, more rare. The fox of this country is of 
a dark red colour, but there are also blackish brown ones, though theae are rare. In 
autumn the13 are but few birds ; among those added to our collection were a species of 
Accentor; a thrush, a linnet, finches, and among the larger birds a bearded vulture, 
which was shot by the carcass of a wild ass. There were a few insects, although i t  
was September; but it  was evident tbat the time for them had passed and that wo 
n~igbt close the boxes set apart for tbem. I t  is remarkable that we should not have 
observed the autumnal mir[ration of birds, only cranea passed over in large numbera 
and amdl flighte of grey gem,  duck, teal, mallard, &c. Winter was approaching 
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nith rapid stridos on Peh-lu ; in September snow had bogno to fall and storms to 
blow, and i t  was time to think about crossing the Tirn Phan. 

We c m d  this rnnge by two paes. I went in light marching order over the 
lofty Builuk, my brother with tile bag@@ across the often mentioned Ulm-usau. 
I met him at  Lemchin, having first gone to Tr~rfan,and thrc, vici Lukchin to Pichan, 
whence I returned to Lemchin. I t  will be seen by the niap of my route that our 
further explorations were concentrated on the southern slolrs of the Tian Shan and 
the mountainous region which must now take the place of the Tarim-Hami deaert. 
While I remained a t  Lukchin collecting historical data, visiting the ruins of the 
Uighur and Idihote or Dike-yanus citim, and making notes ethnographical, atatisti- 
d, and economical, my brother went to the Ohol-tsu and Tiuge-tau luountriae, 
whence he returned on the twenty-second day with a very interesting survey and 
two fine specimens of a new species of mountain sheep (arkar). . 

From the date of our arrival a t  Lnkchin our collections of birds, fish, and mam- 
malia made rapid progmw, but with regard to reptiles, amphibia, and insectn, only 
an occmioual specimen m e  m r e d .  The mmt interesting acquisition in the firat 
of these groups mnet doobtless be considered a very curious frog, found in the 
warm springs of Chiktym and Lnkchin-kyr, where it waa in perfect health in 
spite of froeta ranging down to - 7 O  Fahr. Here it  fed on water buge. 

Before spcakmg of the very rich fauna of the Tarim-Hami region between the 
Tisn Bhan and Lob-this latter, let i t  be observed, being the district as dia- 
tinguished from the lake Lob-nor-let me say a few words on the orograpl~y. Tho 
fall of the Tian Shan on both sidea, north and south, is about the same, tho defilesin 
either case being equally narrow ; their difference mainly consists in their respective 
flores, the spruce-fir growing plentifully on the northern side, while the southern 
slopes are devoid of it. Here one remark moat be made. Kraenof, in discussing this 
phenomenon, acconntn for it by the theory that the mnin axis of the range 
intercepts the moisture-laden winds from the west-north-west, resolving them into 
rain and mist, so that the aoutherr? dopes, receiving but little moisture, cannot sustain 
forests, and are therefore only covered with a steppe flora. This explanation, how- 
ever, is open to the following objection-when the range is divided into several 
parallel ramifications, the central being lower than those on either side of it, there 
yet occur forestn on the northern dopes-of all the chains, the sor~tllern having an 
before only a steppe vegetation ; again, the spurn of the outermost of thew parallel 
chains when facing the south are only covered with artemisis, whereas those with a 
northern aepct are forested, so that Kraenof's theory cannot possibly apply here, for 
it  must be evident to anyone that the depoeit of moisture on either side must be tlie 
same. Neither will his explanation account for another well-known fact. On all 
the mountains of Central Asia where there are glaciers, these are invariably longer on 
the northern side than on the southern, but since the axis of the chain retaiw the 
moisture and the glaciere start from it, there cannot be any great difference between 
the depoeits on either side. All that hae been said about the Tian Shan is nleo trne 
for the Hiidu Rush according to my own obeervations, and for the Kuen Lnen 
according to the obervations of Prejevalsky ; and it  should be remembered that in 
the case of the last of these mountain systems the rainfall comes from clouds borne 
northward8 from the Indian ocean. All these facts admit of a moro general 
explanation than that given by Krasnof,and I submit the following : theevaporation 
of any area is stronger in proportion to the greater wannth it receives; the southern 
slopes, always and everywhere more gradual than those facing the north (M. 
KmmoPs opinion notwithetanding), feel theinfluence of vertical solar rays while the 
northern slopes are only lit by them slantingwise; a t  the same time sunrim b 
earlier and sunset later on the mathern sides of mountains than on the northern, M 



220 EXPEDITION OF THE BROTHERS GBIJIM-IILO 

every mountainear ao well knows and understands. Hwce the flora of any given 
range dependa not on the quantity of aqueous depouits, but on the position of that 
range; this is why, in the caw of ranges situated meridionally, i t  is not the western 
slopee facing the north-went winds but the eastern that are fomted. I had already 
remarked this fact in 1885, and had called attention to it  ia my work ' Le Pamir 
et  ea faune 16pidopt6rologique.' 

Thus the eoutbern dope of the Tian Shan is deprived of arborescent vegetation, 
but not entirely ; in deep defiles clumps of poplar and narrow-leaved willow and a 
variety of bushes find shelter ; and i t  is worthy of remark that the farther east the 
greater the variety in the undergrow~h. In  places, though not everywhere, along 
the southern slopes, there are tracts of clayey sandy hillocks interstratified with 
loose conglomerate-the most barren parts of the range, only to be equalled by the 
gravelly steppe a t  its base. In  defilea of theso arenoceous formations the only plant 
to meet the eye is Eurdina ceratoides, the gravelly tracts presenting an d o n a 1  
Ephedra and a kind of bush whose berries found their way into my herbarium. 

The Turfan district ia divided into two unequal parts by the amall rsnge of 
Tuz-tau, running parallel with the Tian Shan and compuaed of variegated olaye, red 
clays interstratified with pebbles, and lastly with clayey sandstones overlying the 
pebbles, with veins of gypsum and outcrops of m l .  Both p a t e  are nearly equally 
barren. In  the north the pebbly beds predominate, in the south salt marsh and 
drift sands year by year gain ground. Man is the cause of this change, for with 
marvellous energy he ia ever burrowing beneath the aurface to find water and lead 
i t  to his fields. 6011th of Turfan our maps show an area probably denigned to 
represent marsh land. If extended a little way to the north-east, thin would 
approximately correspond with the floor of a depression continued between tho Tue- 
tau and Chol-tau rangea Even within historical times this tract, as the words of a 
song teatify, "Anattyke djanliada (the great reeds of Anat* shake) wae covered 
with famous reeds tenanted by wild h r ,  wolves, foxes, and other anirnala At the 
present day nothing is left of these reedy tracts but monnds held together by the 
stump, the reeds having been remorselessly cut down for fuol. There is even a 
special name for these reed s tumyChatka l ,  and several settlements have adopted 
it. BB the chatkal disappears, the sand held in place by it moves with threatening 
dunes towards the cultivated land and overwhelms it. 

Here then we were witnesses of a marvellous struggle between nature and man. 
The native of Turfan, whose energy is sstoniehing, exploits hie land so thoroughly 
as not to leave a drop of moiature in it-he tali- i t  all ; nature deprived of her 
portion dies, but in dying avenges herself on those who have robbed her, by hying 
waste their settlemenb and degtroying their fields and gardens for the d o  of 
which they robbed her so mercilesely. In this way the native of Turfan diga hi 
own grave ; there are but few spob left where the reeda can grow, and wi!d boar 
and other animals find shelter ; doubtless, in course of time these tao will disappear 
with the increase of population and the digging of more water-channels; then, 
restless mortal, beware, for thou shalt in vain contend against the and-drift whioh 
has already half buried the suburbs of the city of Turfan I 

The northern part of the Turfan lands is more happily situated ; here water is 
more plentiful, and the soil presents the appearance of a pebbly steppe, affording but 
little material for tho formation of and-drift. As I have, already etated, eeveral 
rivuleta descend tho southern dopee of Nameleta range, some of them moping out 
deep channels in the pebbly soil ; such are the Kok-yar and Utyn-auza; unfortu- 
nately they run to waste without benefiting the inhabitante. The natural water 

There is still a settlement of this name. 
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wpply of the district is far short of reqniremente, though inliumerable springe are 
scattered along the southern foot of the Tian Shan and Hami ranges. In the Tiuge-tau 
and Chol-tau monntaina they are of rarer occurrence, and their water has generally a 
bitter-aaline taate. But this mountainous country ie of extraordinary interest to  
the zoologist, for there can be no doubt that i t  forms a remnant of an ancient 
continent once uniting the Kuen Luen and Altai by means of the Hami and 
Dzungarian mountaina From this point of view the road from Sha-chau to 
Lob-nor is very interesting. 

But I have no intention of diverging from sober fact into the region of conjecture. 
My purpoee ia to interest you in thii newly-diivered country explored for about 
160 miles to the emth of the Tiau Shan, our farthest point being a valley mfined 
between two ranges. Beyond thia, for about 50 miles, according to the guide, the 
road to the south croeeea a t  right angles range after r a n g  of mountaina That 
distance having been paseed, the district round Lob begins, with its abundance of 
springs and pestore lands, continning u n i n t e ~ p t e d l y  to the Lob-nor marshes. 
There are no sands along this route, and a caravan of asses or camels may pass along 
i t  without difficulty. The road, too, from Lobuor to  Sha-chauis also easy ; there 
are no waterless mnrshes here, and if disused, that is because there is no traffic to 
paas that way; all Chinese officials, however, going to Khotan from their own 
oountry, travel by it  ; and not long ago two Sarts, eubjecta of Russia, escaped this 
way from the Sha-chau prison, where they had passed seven years in confinement. 

The northern limit of this mountainone country is the Chol-tau range, its name 
si-dying naked or barren. Indeed the traveller might look in vain for spring6 and 
vegetation of any kind here ; all is barren, and the monotony of the landscape ia only 
relieved by whole patches of blood-red carnelians and bright jaspem of every hue and 
variety of pattern; but farther on he will meet with springs everywhere, luxuriant 
vegotation, and herds of antelope--in n word, food for 6imaeIf and fodder for his 
cattle. The tamariek, the briar-roee with thorns half-an-inch long, and the varie- 
gated poplar growing to a fabulous size, am objects that will nrrest his attention. 
PopUrud divermYdh is particularly remarkable, with a stem as straight as a 
palm tree, and a girth of nine to twelvo feet. There are reeds here tall enough 
to hide a camel, and vngt areas covered with Alhagi and Ephedra, the haunt 
of many a boar. Wolver and foxtg are so bold that they will carry off almost from 
under your very nose, and in broad daylight, the spoils of the chaw ; and lastly, wild 
cab (F. manul), wild camels, and wild sheep. A11 this will give you somo idea of 
the vegetation and animal life of this region. One more fact has to be mentioned, 
vis. that from the meridian of Guchen to the weatward for 40 miles, lies the district 
of Syngim, inhnbited by agriculturists and the residence of a bek. The distance 
from Syngim to tho Tarim is reckoned to be 53 miles, or two days' journey. 

On existing m a p  the Nan-lu or southern road is quite erroneowly rendered ; in 
fact, for all that relatee to the country beyond the Bomhoro range cartography ia a t  
fault. I am therefore well satisfied that, by a fortunate eelection of routes, we have 
been able to fill in blnnks for the countries bordering on the l'ian Shan. One 
reeervation, however, hasto be made; we are p i a l l y  indebted to the well-known 
cartographer A. A. hlshef, and the not leas amomplished traveller A. J. Skasei, 
for their advice and htmctions before we left St. Petemburg, instructions the fall 
value of which we only understood when we arrived here. Let the cartographical 
results of our journey show that we have toiled and laboured not altogether in vain. . . . Aa my brother wan able, in spite of the aeverity of the oold, to 5x two 
p i t i o m  instramontally along this road, i t  is to Iw hoped our survey wil l  be free 
from error. 

Between Chiktym and Lodun, a diatence of 117 mil* we did not cro~s a d ~ g l e  
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circumstance with reference to a ~ i m a l  distribution. Of wintering birds, 1 counted 
57 kind@, but this number is only approximate, for new forms were daily met with, 
and the Hami Mountains were unexplored by us-they doubtlese contain muoh 
that is interesting ; probably too we might have fouzd there nuthatches, red beaked 
crows, nnd large vultures, to say nothing of small birds. 

The following is the classification of the birds to their ordere :-Birds of prey, 15 ; 
Sonpters, 21 ; Sparrom~, 8; Doves, 2; Cfallinaceoua, 5 (6 1) ; Aquatic, 4 ; and 
Waders, 2. 

An interesting discovery was Megaloprdix altaica, in the Fhmi Mountains, 
another proof of these k i n g  distinct from the Tian Shan system where the 
Tibetan species of this partridge is only known to exist. I t  is true I mentioned the 
last named species among the birds obtained by us in the Bogdo-ola Mounhins. 
Another intereating point is chat Hami is the wintering place of several exotic forms, 
doubtlesu new to the palsearctic and ornithologic~l faunas. 

Our arrival a t  Hami nearly c l d  the first period of our journey; I eap 
"nearly " because, before resuming our journey to the east, we hope to survey the 
region between Hami and Shaar-nor, and then, perhnp, that further to the south- 
west; we are only waiting for our horses to recover their strength, as thcy were so 
exhausted that they could hardly reach Eami, and we are without the meana of 
buying fresh ones. This want of means deprived us of the possibility of undertaking 
an excursion from Lnkchin to Syngym, an o a k  on the Tiuge-tau mountains, 
important for us from several standpoints ; firstly, an expedition thither would have 
thrown light on the Tarim-Bami mountainous country ; m n d l y ,  we should have 
passed on our way thither localities abounding with wild camel and beara (according 
to the description, a new species) ; and laatly, we should have been in the centre of 
former settlements of the Kalmuk-Uighura According to reliable information there 
are very many Uighur ruins at  Syngym ; parties of treasure-aeekers proceed thither 
nnnually from Lukchin and are not badly repaid for their trouble, for there are 
many gold and eilver thin@ there, W i e s  copper regeela, oe~d~rs ,  &c These are 
at  once melted down and sold to the emithe and braas-workere of Lukchin. In  spite 
of all my efforts, I wan unable to obtain any of these Uighur antiquitiee ; not even 
Uighur writings, which, ae I learned, are frequently found with grains of wheat in 
a particular k i d  of earthenware veeeels; l d e b  with inscriptions round them 
enclosed in horn and wooden boxes are also found, but these are so brittle that on 
being handled they freqnently fall to pieces. Thin is all I wan- able to learn wn- 
cerning Syngym, the existence of whioh nobody knew or heard of hitherto. Let 
me also remark that the Uighum have left a memory behind them in the names 
of towns and p b ;  such are Anat, Aeaa, Syngym, Astyn, and a number of 
othera 

Having completed the sketch of the geographiaal and topopphical results, I 
p s  on to the other materiala collected by our expedition, and first of all must 
mention the meteorological data  

The temperature of the air was taken as k r  an Urumtai twice or thrice 
a. day, and okrvations recorded of the state, of the sky with general remarks 
on the weather. These observations were continued for fifty daya . . . From 
Urumtsi, however, when our movements were l e a  rapid and we were frequently 
stationary at  oue place for ten days together or more, i t  became possible to obeerve 

a dnngeroua pmtime, as your h o w  in liable at any moment to put hie fwt in one of thew 
holes, and give yon a nasty fall. In camp we amused ourselves by practisirg with the 
revolver at these little animals as they sat at the entrance of their how-M. 
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for temperature at  shorter intervale of time, m that during five consecutive months, 
from the le t  A u p t  to the 1st January, 1890, obecrvations were taken from five to 
nineteen times daily, and aometimee synchronously a t  diffmnt altitudes. . . . 

In  collecting specimens of the rocks, I adhered to the inetrnctiona of J. -V. 
Mnshkbtof. Coal-fields were examined a t  Jirgalty, Fyho, in the neighburhood of 
Urumtsi, near Lukohh, and at  Torschi, in the rteppe math of Nan-In, within the 
Khanat of Hami ; these lart were the richest of the coal-fielda wo vieited, and were 
employing a number of handa under the direction of an official of the Khan. I t  is 
almost unneceslrary to say that we took specimens of the rocks both above and 
below the d - m a m a ,  M well M of the coal itself. We a h  visited a burning coal- 
field in tho mountaim south of t3hi-ho (Jirgalty). After a difficult and somewhat 
dangerous deecent we safely reached the opening8 from which smoke mas issuing by 
vents having the appearance of cracks, encrusted neer their edges with crytitals of 
sulphur, the enrface being coated with a white substance. Some of them cracks, 
which were very numerous, emitted smoke, while others had apparently ceaaed to do 
so ; here and there funnel-ehaped cavities had been formed, whence iseued thin but 
strong jete bf steam; here, too, we obeewed the white deposit, but no crystals of 
sulphur. The whole of the soil was LW hot that we felt i t  through the solen of our 
boote, the clay having the appearance of being baked; this and the numerous 
cracks made walking here a somewhat risky matter. This fire is visible from the 
River Ebteh and from Shi-ho, whence it  has a striking appearance. We were unable 
to vlait the naphtha springe near Urumtsi and the aal-ammoniao beds in Central 
Dmgaria, but we obtained samples of both. 

I only began a systematio collection of minerals a t  Bogdoole, continuing it 
thenceforward a8 a mparate branch of our investiljations. When the strata were 
much distorted or lay a t  different angles, 1 had recourw to photography or the pen. 
820 specimens were altogether collected. 

The poorest part of our collections wan the btanicaL We had no handa to 
apere for the horbarium ; therefore, while keeping a g e n e d  diary and entering in it 
obeervatim on the flora, 1 only preserved a few characteristio plants of ench locality, 
and diefly suoh aa were unknown to me. In this way I collected 100 plants. 
Moreover, the flora of the spruce forests of the Tian Shan is m monotonous, and has 
been m thoroughly studied, that it  would have bean prermmptuoua in me to suppoee 
that I should find mything new in this belt, the more so ae my botanical knowledge 
is very limited. . . . On the Ebgdo-ola, however, I happened upon a remarkable 
plant growing in the rook detritue at  an enormous altitude. Knowing as I do, from 
my former explomt.ions, the appearance if not the names of the species of the upper 
men, I consider this plant M exccptionally rare and peculiar. Imngine a large 
abbage, the head of which is replaced by a flower six inches in diameter, and you 
will have eome idea of ib appeamnca TJnluokily, in  descending the Bogdo-ola we 
were omtaken by very heavy rain, the slopes became slippery, and all we could 
do to take special care of our hypmmeter and photographic apparatus. The 
pbnt  WM left behind, but, fortunately, fearing that it might loee its appearance in 
drying, we photographed i t  before starting. One of the negatives turned out to be 
exoellent, and I think a fair dewription might be written fmm it. All parts of the 
flower, the poeition of the leaven, strlk and root may be aeen h m  it. 

The largest of our collections are the wologiod, these numbering 14,000 speci- 

&I- obtained in the amo and h u m  of Ak-bgb, the fire mountsin of 
Bihlik, u the reefon betmen UrnmM and Ili m u  d a d ,  m a  oollocted br the 

r b o  paid thsir tribute to the Empera d (lhiru in produat in the eighteenth 
csobprl. Bittel'a 'Aden,' La-M. 



TO THE TUN SHAN OASEB AND IOB-NOR 225 

tnene. The vertebrates comprise 110 mammalia, viz. 29 large, 39 of medium size, 
and 42 mall. The most interesting specimens, in our opinion, are four of Equurr 
Prrnaatskii, and two mountain sheep from the Tinge-tau Mountains. Among the 
Isedium-sized animals, Pelis mund and Canis cor~cu: from the Hami range are of 
special interest, and a Lagomys from the Tian Shan, of which we have 15 specimens. 

We have 380 birds, a comparatively small number, owing to the circumstance 
already mentioned of their not being in plumage in summer, so that of ten killed 
perhaps two might be fit for preservin& Even in September the birds had hardly 
done moulting, and the collections were poor; later on they began migrating. We 
obeerved no great Kihta, with the exception of cranw and s d  flocks of mallard 
and pintail, teal and gruy goose. We were, however, eomewhat tied by the 
instructions I received from the Academy of Sciences, to turn our attention chiefly 
to hawks and small bids of prey, and on no account to collect any of the waders 
and swimmers, as Prejevalsky had brought so many of these. I t  will be readily 
perceived that this would reduce the number of kinds availablo for our collection 
by two-thirds. Of course we did our utmost to fulfil our instructions in the best 
poeeible way, and the mul t s  obtained fortunately surpassed our expectations. In 
order to estimate our collections at  the proper value, it  will suffice to bear in mind 
that of the 880 specimens there are 97 crows, one large hawk, 12 horned owls, 
8 screech owls, 3 other raptorial birds, and altogether 121 of this laat order (or 
80 per cent. of the whole number). . . . 

With regard to fish, reptiles and amphibii our collections are far from being as 
completed as we oould have wished them to be. We have in round numbers 50 
specimens of fish, and about the aame number of amphibia and reptilea. The only 
lake we came to was the Alpine one of Bogdo-ole, absolutely dcvoid of fish ; in tho 
larger rivers we also did not find nny h h ,  either in the Boro-horo or to the east of 
Urumtsi, so that we had only springs and marshes to fall back upon, and in thcse 
we eecured about ten kinds. The collections of amphibii and reptiles might have 
been increased in number, but I guarded myself from doing this, as I judged it  quite 
nunecessary to take dozens of Ablepharus desarti and such kinds common all over 
Central Asia To our regret even Dzungarh proved to be muanally deficient in 
reptilea; there were or one two kinds of lizards, no more, in the sands between 
Quchen and b h u n .  I met with no representative. of the genus Btellio; the 
commonest forms of lizards, as usual in Central Asia, were P h y m e p h d u s  and 
Rrmnias, and in the cultivated tracts AWephafus deserti. Of the snakes two kinds 
of 3h'gonocephalus are interesting, both found a t  considemble heights, and the 
common viper ncver berow, i t  appeam, met with in the Tian Sban Among the 
amphibia were Bufo variabilis, everywhere common, and therefore not added to 
the collection, and a vcry intereating frog, possibly a new order and species. Thia 
was found in the warm springs of Chiktpm, where it  existed comfortably though 
the thermometer marked 25' frost. 

A11 the rest of the collection, numbering about 13,000 specimens, were insecta 
belonging almost exclnsively to the two orders Coleoptera and Lepidoptera Of these 
I sllall my nothing here. 

To finish with our eoological materials, 1 will remark that d l  our mammalia 
have perfect skulls, and we a h  tmk the skulls of a few npecimens which for some 
reason had been rejected for the collection, among others that of an old arkar or 
mountain sheep (nov. sp.) We a h  exerted ourselves to obtain a complete 
skeleton of Epuw Przewahkii of medium size. All thin together increased the 
weight of our bsggage so materially that we were obliged to bay extra horses and 
diiburee all our spare caah on forage, but the temptation was EO great we could not 
resist it. 

No. IV.-APRIL 1891.1 B 
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In concluding my report, which notwithetanding my wiehes to the oontrarg, 
occupiee far more spce than I had intanded, I mnat mention that in my spare 
momenta, and they were few, I did not sit with handn folded, but occupied myeelf 
diligently in collecting atatistical and ethnographical materials, in this way avocsbu- 
larg of the Chan-tu or Chentu dialect was formed, the customs and songs of thin people 
written down ; even thoir trade, economy, industry, dtc., were not forgotten. Of 
course in a short time it is impaaeible to acquaint oneself with the inner life of a 
people, but this becomes p i b l e  when you are stationary in one place a month or 
more, and the people among whom you are living had been, however slightly, known 
to you before. Tbis was my case.with the Chan-tu, a people allied with our Sarb. 
I acknowledge, however, tbat with my inferior knowledge of tho language and the 
necessity of conversing with them through the medium of an interpreter, I found it 
a tedious and thankless task All that I could do eome days was to write down 
and translate one of their songs. It  wan easier to make notes on their domestic 
economy, and on this head I can oommand intereating and I think complete 
materiala. 

In oompletion of the above itinerary I borrow a few p a r t i c d m  from 
a letter of M. Ed. Blano, dated from Tashkend, December 22nd, 1890, pub- 
liehed in the ' Compte Rendu ' of the 80ciBtB de Qkgraphie (No. 5,1891.) 
M. Blano passod three days in the oornpany of the Brothem Qrijimailo, 
when the travellers passed through Tashkend on their way homo. He 
a y e  that after leaving Hami they croseed the Gobi to Su-chau by 
Morgol, Yan-dun, and An-iri-chau, then by way of Gao-tai, Han-chau, 
and Yun-chan. At  this last point they branohod off to Sining, and 
thenoe to the Hoaug-ho, crossing thie rivor a t  Gui-dui. Hence they 
advanced southwards to the foot of the mountains bordering Sze-chuen, 
whore Prejevalsky was stopped on hie third expedition. It wee doubt- 
lees here that they were turned back by the Chin* authorities, ae 
announoed in the newspapers. Retraoing their steps to Qui-dui, they 
afterwards skirted the west shore of Koku-nor, having prerionely passed 
to the east of it and regained Su-chau by a new route, arriving a t  the 
last-named town in September 1890. They then returned to Kuldja, and 
p r w d e d  by tho usual poet road via Verny to Tashkend. 

The map we give is a roproduotion of the ono published in tho 
' Isvestija ' to illustrate their journey as far as IIami. Special prominence 
is given in it to M. Grijimailo's theory of a division of the mountain ranges 
into two separate systems, Tian-shan and Altai. This and the mountain- 
ous country south of Turfan is new to cartography. It is to be regretted 
that no heighta are supplied, but them will probably appear later when 
tho scientific observations mado by the expedition are worked out. Tho 
original map is without projection, which we have not attempted to 
supply, as it wee found that by doing so several places would be thrown 
out of position. 

Cf. Col. Mark Bell'e intereeting paper, published in om 'Prwoodinp,' February, 
1890, p. 85.-M. 




