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PREFACE.

I HAVE endeavoured in the following pages to give,
to the best of my ability, and according to my means of
information, a full and accurate account of Laddk. I
have twice visited the country, in 18468 and again in
1847, and on each occasion by a different route; I have
read every work that I could procure (and I have neither
spared pains nor expense) regarding Isaddk or Tibet. I
therefore am willing to think that the various informa-
tion which I have collected, may not prove altogether
uninteresting, even to the general reader. For the
antiquary and scientific enquirer, there are several
subjects which I would fain hope may merit attention.
The subjects for the antiquary are :—

1. The identification of Laddk, or KAd-chan, with the
Akhassa Regio of Ptolemy, and with the Kie-chha of
Fa Hian.—Chap. 1.

2. The proof that Graucasus was g Tibetan word; and
the consequent deduction that the Tibetan people and
language were once spread over a much greater extent
of country than they now occupy.—Chap. XIV.

3. A copious vocabulary of the Tibetan language
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compared with the various dialects of the Dards, of
the Afghans and Kashmiris, of the Hindu races of
the Himé4laya, and of the Indo-Tibetans of Kaniwar.—
Chap. XV.

4. A concise account of the religious belief and
practice of the Tibetan Buddhists, and of the rise of
the present grand Lamas; with a description of the
different buildings, rites and ceremonies, and ritualic
instruments of their religion.—Chap. XIII.

The subjects for the man of science are :—

1. The determination of the snow-line on the several
mountain-ranges of the Panjéb.—Chap. IL

2. The length of course, and the minimum discharge
of the rivers of the Panjéb, compared with that of the
Ganges.—Chap. IIIL.

8. The cataclysms of the Indus and the Sutluj; the
former caused by a glacier, the latter by the fall of a
mountain.—Chap. ITIL.

4. The determination of the cause of the prevailing
day and night wind in Ladék.—Chap. VII.

5. The observations for temperature, Chap. VII.;
and the Tables of Magnetical and Meteorological
Observations.—Chaps. XVI. and XVII.

6. The discovery of fossil fresk-water shells in the
sandy-clay formations above the level of the present
salt-water lakes of Ladék, proving that the lakes were
once fresh, and of much greater extent.

7. The tables of the stature and longevity of the
people of Ladék, and the accurate measurements and
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drawings of skulls compared with those of the Kash-

To several kind friends I am indebted for valuable
assistance in this work.

To Colonel Bates, for the landscape-views which bear
his name, and for many important observations for
temperature.

To Dr. Carter, A.B., for the different qualitative
analysis of the salts and waters of the lakes and hot
springs. :

To Lieut. Maclagan, Bengal Engineers, for the survey
of the Pin Valley, in Spiti.

ALEX® CUNNINGHAM,
Brevet Major, Enginecrs.

SIMLA,
30tk August, 1853.
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RULES

FOR PRONUNCIATION.

————

Throughout this work the vowels and consonants are to be pro-

nounced in the following manner :—

@, a8 in distance, America.
d, asin father, half.

%, asin din, sin.

4, as ee in seen.

%, as oo in poor.

%, as u in pure.

é, as in thére, théy.

a3,
9
aw,

a8 y in my.
as in more.
, 88 o% in our.
&k, asin kick.
kh, the same aspirated.
9, asin giggle.

ng, as in sing.

ek, as in church.

oAk, the same aspirated.
J, asin jest.

ny, a8 ny in tanyard.

t, as in tittle.

th, the same aspirated.

as in dandy.

as in ninny.

as in puppy.

the same aspirated.
as in baby.

as in mummy.

as in catseye.

the same aspirated.
a8 ds in windsail, groundsel.
a8 in woman, dwarf.
2 aspirated.

as in zigzag.

as in hair.

as in you.

a8 in roar.

a8 in lull.

a8 in ship.

as in senses.

as in heart.



IL—INTRODUCTION.

1. THE earliest authentic notices of Laddk scarcely
reach so far back as the beginning of the Christian
era. In AD. 399-400, when the Chinese pilgrims,
Fa-Hian,* Hoei-King, and others, reached Yu-thian
(or Kotan), the former determined tfo remain behind
for some time to witness the procession of images, while
Hoei-King proceeded in advance to Kie-chha. After
the procession had taken place, Fa-Hian travelled by
Teu-ho and Yu-hoei, and over the Tsumg-Ling moun-
tains southward to Kie-chha, where he rejoined Hoei-
King. On those mountains, which were one month’s
journey in breadth, the snow, it is said, never melted,
and the natives of the country were known by the name
of “ men of the snowy mountains.” From Kie-chha
the pilgrims proceeded westward to Z%o-ly, which they
reached in one month. From this account, it appears
to me that there-can be no doubt of the identity of the
ancient Kie-chha with the modern Laddk.

2. To reach Laddk from Kotan there were two roads
open to the pilgrims, the western by Kukeyar and the
southern by Ruthog (or Budok). By either route the

® See the Fo-kue-ki, by Mesars. Remusat, Klaproth, and Landresse,
or the Translation by Laidlay.

B



2 LADAK.

travellers would have to cross the Kérékoram moun-
tains; but as Zsu-Ao is stated to have been only 1,000 li
(about 166 miles) from Su-le (or Kashgar), it is clear
that Fa-Hian must have followed the western route.
This is more distinctly proved by the Chinese identifi-
cation of Zsu-ho with Chu-kiu-pho, which was exactly
1,000 1i to the westward of Kotan. Z7su-ko was there-
fore midway between Kotan and Kashgar. Klaproth
identified it with Kukeyar, and he is probably correct.
From 7su-ho the pilgrims proceeded to the south, and
over the Tsung-Ling, or *“ Onion Mountains.”” From
Kukeyar to Laddk the road lies to the south over
the Kérdkoram mountains, which, even as high as
17,000 feet, are covered with wild leeks, thus justify-
ing the Chinese name of Tsung-Ling, or ¢ Onion Moun-
tains.”* To the westward of Kie-chha, at one month’s
journey, was Tho-ly, or (as it is written by Hwan-Thsang)
Tha-li-lo, which is an exact transcript of Darel, one of
the Dardu districts on the Indus; and which Hwan-
Thsang places to the westward of Po-lu-lo or Bolor, that
is, the modern district of Balti. As Darel is just one
month’s journey from Lé, the district of Ladék corre-
sponds exactly in geographical position with the ancient
kingdom of Kie-chha.

8. But the other details, recorded by Fa-Hian, seem
to place this identification beyond all doubt. The country
was ‘ mountainous, and so cold that no grain but corn
ever ripened,” which is exactly the case with Ladék.
Kie-chha, moreover, possessed a stone vase of the same
colour as Buddha’s alms-dish, besides a tooth of Buddha.

# T owe this fact to Dr. Thomas Thomson, my brother Commissioner
on the Tibetan frontier, whose spirit of enterprise carried him to the
top of the Kérdkoram pass.
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Now, one of these relics (the alms-dish) still exists in a
temple to the north of Lé. It is a large earthenware
vase, similar in shape to the two largest steatite vases
extracted from the Bhilsa Topes.* But Ladék also pos-
sessed a tooth of Buddha, which was formerly enshrined
at 14 in a dung-ten, or solid mound of masonry similar
to the Topes of Bhilsa and of Afghanistan. The dung-
ten still exists, though ruinous : but the holy tooth is
said to have been carried away by Ali Sher, of Balti,
upwards of 200 years ago, when Ladék was invaded and
plundered by the Musalméns of the west, who, most
probably, threw the much-prized relic contemptuously
into the Indus. At any rate, it has never since been
heard of.

4. Lastly, the name of Kie-chha, and the designa-
tion of the people as *“ men of the snowy mountains,”
‘both point unmistakably to Laddk, which is still known
a8 Kha-pa-chan, or Kha-chan,  abounding in snow,” or
BSnow-land, and the people as Kka-pa-chan-pa, or Kho-
chan-pa, * men of the snowy land.”t

6. In the Cesi of Pliny, and in the 4-khassa regio of
Ptolemy, I believe that we have the earliest mention
of Laddk. Of the former Pliny} says, * hos includit
Indus montium corond circumdatos et solitudinibus.”
This description is literally true of the people of Kha-
pa-chan, or Snow-land, whose whole country lies along

® By Lieutenant Maisey and myself. See my account of the opening
and examination of “ The Bhilsa Topes, or Buddhist Monuments of
Central India,” printed for Smith, Elder, & Co. (1858).

t Kha, or Kha-pa, is “ snow,” and chan means “ full.” Perhaps
Néser-ud-din Kabdchah, who reigned in Multan and Sindh, and after-
wards disputed the empire of India with Altanish, was a Laddki. Pto-
lemy’s A-khassa regio is no doubt K ka-chan-yul, “ Snow-land,” or Ladsk.

1 Plin. Nat. Hist. vi. ¢. 20.

B 2
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the Indus and its tributaries, whilst at the same time it
is completely surrounded by deserts and by mountains.
The position of Ptolemy’s 4-khassa regio agrees equally
well with that of Laddk; for he places his district
between the Chate Scythe on the north, and the
Chauraneei Scythse on the south-east, and to the east-
ward of the Byltee. The first must be the people of
Chang-thang® (or the ¢ northern plains ”’) to the north
and east of Ladék; and the second are most likely the
people of Khor, who dwell to the south-east of Laddk ;
while the Byltee are certainly the inhabitants of Balti,
or Little Tibet.

6. A later mention of Laddk, under a new name, is
made by another Chinese pilgrim, Hwan-Thsang, towards
the middle of the seventh century. He states, that from
Khiu-lu-to (or Kullu, a hill district to the north of
Simla), at 2,000 % (or upwards of 300 miles) across the
mountains, is the kingdom of Mo-lo-pko, which is also
called San-pho-ho. The former is an exact transcript
of Mar-po-yul,t or * low land,” to distinguish it from
the high lands of Chang-thang and Ngari. The other
name of San-pho-ho is a literal transcript of Tsang-po,
or the ¢ river,” which is a common designation for the
Indus in Ladék, and in fact for any great river in the
Tibetan language; San-pho-ho is, therefore, the country
on the Tsang-po, or Indus.

7. These notices of Ladék bring us down to that
interesting period when the Devandgari alphabet of
India was introduced into Tibet from Kashmir, in the
first half of the seventh century of our era. Thumi
Sambhota was the first who taught the Tibetans the use

® Byang-thang, pronounced Chang-thang, the Chan-than of our maps.
t+ Moar-po-yul, the “ low-country.”
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of the Kashmirian characters, which remain unchanged
to this day.*

8. In the beginning of the eleventh century Palgyi-
gon occupied Laddk, and Tashi-Degon took possession
of Purang.t In A.D. 1314, Rinchana Bhoti invaded
Kashmir.; As he entered the valley by Gagangir,
on the Sindh river, he must have advanced through
Dris, one of the districts of Laddk. It is probable, there-
fore, that he was the ruler of Laddk. At that time
Kashmir had been invaded by an army of 60,000 horse,
under the command of Dallach, the minister of a neigh-
bouring chief, named Karma Sena. The invaders ad-
vanced to the capital, which, being deserted by the Raja
Sena Deva, was plundered and burned. Dallach con-
tinued his devastations to the eastern end of the valley,
and retired by the Pass of Tér-bal.§ Numbers of the
Kashmiris then waited upon Rinchana, who was em-
boldened to advance against the troops of the Raja Sena
Deva. The raja fled; the Bhotiyan chief was victori-
ous, and assumed the sovereignty of the country. He
strengthened himself by marrying the daughter of Rama
Chandra, the general of Sena Deva; and reigned for
three years, from A.D. 1315 to 1318, the undisputed
master of Kashmir.

9. Half a century before this time the celebrated
Marco Polo had visited the court of the great Kublai,
Emperor of China. He had sojourned in the hills of
Badakshén for the sake of his health ; and he describes
the countries of Wakham, Pamer, Bolor, and Kashmir.

* Csoma de Kords, Tibetarn Grammar, p. 178.

+ Csoma, in Prinsep’s useful tables, p. 181. The names are written
dPal-gyi-m Gon and b Kra-shis-l De-m Gon.

1 Raja Tarangini. § That is, the “ Tar-hill " in Kashmiri.
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By some it has been supposed that he must have entered
Tibet ; but the wonderful account which he gives of the
people proves that his information could only have been
obtained by hearsay. Indeed, notwithstanding the early
and wide-spread fame of Prester John, there is no authen-
tic record that Tibet had been visited by any European
prior to the seventeenth century.

10. During the seventeenth and eighteenth centuries,
when the Jesuits and Capuchins possessed several mo-
nasteries in Lhasa, a considerable number of missionaries
must have resided for many years in Tibet; and yet no
more than two of these religious fraternities have left
any record of their travels and observations behind
them.

11. The first of these is Le Pére Hippolyte Desideri,*
who travelled for six months, between August 1715 and
March 1716, through the greater part of the country,
from Laddk through Ruthog to Lhasa. Of his travels,
the only account that I have seen is that which was
published by Klaproth. It is a concise, but very useful
geographical account.

12. The second is Fra Franciso Orazio della Penna
di Billi, a Capuchin, who travelled to Lhasa in 1730, and
resided for some years in the monastery of his order in
that city. His account is exceedingly valuable, not-
withstanding his prosy repetitions.t He was a man of
observation, and his account of the Buddhist religion,
as practised in Tibet, is full and accurate.

13. In A.D. 1774 George Bogle} was deputed to

* Nouveau Journal Asiatique, tom. viii. pp. 117—121, by the cele-
brated Klaproth.

+ Nouveau Journal Asiatique, tom. xiv.

1 See the Preface to Turner’s Tibet, pp. xiv—xvi.
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Tibet by Warren Hastings. The Dalai Lama,* or Grand
Lama of Lhasa, was then in his minority, and the coun-
try was ruled by the Tashi Lama of Tashi Lhunpo. No
account of this mission has been preserved, which is the
more to be regretted as Bogle would seem to have been
a man of superior intelligence.

14. In A.D.1783 a second mission was despatched by
‘Warren Hastings to Tibet. Captain Turner, the head of
the mission, succeeded in reaching Tashi Lhunpo, but he
was prevented from going to Lhasa ¢ by a consideration
of the present state of that government,” t as the Gyat
sud Rinpoche ‘ had usurped, even from the hands of the
Dalai Lama, the greatest portion of his temporal power.”
The Regent of Tashi Lhunpo also dissuaded } the envoy
from making the attempt, for fear of offending the Chi-
nese. Captain Turner’s account of his embassy is the
most curious and interesting work on Tibet that has
yet appeared.

A Chinese work, called ¢ Notice of the Provinces of
‘Wei and Tsang,” was written by Ma-skao-yun, the Com-
missary-General of the Chinese army, which was sent to
expel the Gorkhas from Tibet in 1786.§ His account is
short but interesting, especially in the notices of the
various religious festivals.

The adventurous Moorcroft lived for two whole years
in Laddk, from September 1820 to September 1822.
His account of the country is marked by great shrewd-
ness of observation, and by the most scrupulous accuracy.
A more truthful chronicler than Moorcroft never lived.

* Ta-lhi-bLa-ma, is the Dalai Lama of Europeans.

t Account of an Embassy to the Court of the Teshoo Lama, in Tibet,
by Capt. S8amuel Turner. 1 Turner’s Tibet, 4to. p. 253.

§ Nouv. Journ. Asiatique, tom. iv. et vi.
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The Botis of Ladik, the Kahlon of Lé, the merchants
of Kashmir, and the Rajah of Rajaore, all spoke to me
of the English traveller with the highest respect.* As
there has always been a suspicion of foul play in the
manner of his death, the second of the following letters,
addressed by Trebeck to S8yad Muhammad Shah, is of
considerable interest and importance, as it distinctly
states that Moorcroft died at Andkhui, after some days’
#liness.

Translation of a parwdnah addressed by Moorcroft to
Syad Muhammud Shah Kashmiri :—

“ Your letter has arrived, and your faithful services
have become known to us. The paper bearing the seals
of the merchants and other friends at that place (Kébul),
addressed to Muhammad Murdd Beg, the ruler of
Kunduz, which you forwarded, has been shown. Our
escape has been effected, and we have started for
Bokhdra. Remain in Kdbul until our return, and
consider your salary fixed at the same rate as formerly.
Take fifty pieces of gold from Khoda Baksh Khén, the
merchant, for your expenses, and continue day and night
to note whatever takes place. More is superfluous.”

Syad Muhammad Shah was a young Kashmiri, who
had accompanied Moorcroft from his native country to
Kashmir. On the departure of the travellers for Balkh,
he was discharged at his own request; but as he
remained in Kabul, he was employed by them as a
news-writer, and on the occasion of Moorcroft’s deten-

* Burnes has recorded the estimation in which Moorcroft’s memory
was held by the people of Balkh; and I am happy to add here the
testimony of Major Edwardes (A Year in the Panjab, i. 52) to the same
effect. “I am glad to be able to contribute the smallest white pebble

to poor Moorcroft’s cairn; and cannot pass on without recording that
my friend Swahn Khan spoke of him highly in every way.”
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tion by Murdd Beg, of Kunduz, the Syad was of some
service in procuring letters from the authorities and
merchants of Kabul to prove that the travellers were
merchants,* and that the object of their journey was, as
they professed it to be, ¢ the establishment of a com-
mercial intercourse which would be as beneficial to
Turkistan as to India.”’t The published account of
Moorcroft’s travels states that fifty of the principal mer-
chants and bankers of Kdbul, unsolicited, had forwarded
a certificate that Moorcroft was, as he pretended to be,
a merchant; but the above parwdnah, addressed by
Moorcroft to the Syad, shows that this certificate had
been obtained through him.

Translation of a parwdnah, addressed by Trebeck
(after Moorcroft’s death) to Syad Muhammad Shah
Kashmiri :—

“ The affairs of that place (Kédbul) have become
known from the perusal of your letter. Day and night
continue to note whatever may occur. You may have
heard that Mr. William Moorcroft, after e few days’
tllness, died at Andkhui, whither he had gone to pur-
chase horses. As he had written to you to remain at
Kébul until his return, you had better stay until my
arrival, which you may expect shortly. Consider your
salary fixed at the same rate as formerly, and set your
mind at rest in every respect as far as I am concerned.
Continue to write the news,” &ec.

The Syad’s services on these occasions were afterwards
attested in a certificate, which was furnished to him

* Moorcroft’s Travels, vol. ii. p. 448. “I found on my arrival a
Kdsid from Kabul, who brought me a certificate that I was, as I pre-
tended to be, a merchant.” ’

t+ Moorcroft’s Travels, vol. ii. p. 425.
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under the seals of Ydr Muhammad Khén and Sultdn
Muhammad Khén. The original is now in my posses-
sion. In this certificate they state that, * when the
Sdhibs arrived at Kdndiz, they got into trouble, and
were relieved from their difficulties by the services of
the Syad, who was then at K4bul, and that, in conse-
quence of his zeal and devotion, the Sékibs begged him
to remain in Kébul until their return.”

I obtained all these documents in original from the
Syad himself, who, as a Shiah Musulmén, had sought
and obtained service at the S8hiah court of Lucknow.

Towards the end of the year 1834, the eccentric
Dr. Henderson reached Ié, the capital of Ladék, dis-
guised as a Musulmén, calling himself Ishmail Khan.
His disguise was soon penetrated, but he was kindly
treated by the Gyalpo, who at once saw, in the oppor-
tune arrival of a British officer, a possible means of
averting the ultimate conquest of his kingdom. In
August 1834, Laddk had been invaded by Zordwar
Sing, the local Governor of Kdshtwér, under Raja Guldb
Sing, of Jammu. At the time of Dr. Henderson’s
arrival at 14, the invaders had taken possession of the
western provinces of Suru and Drés, and had advanced
into the valley of Paskyum. Henderson’s presence
immediately recalled to the Gyalpo’s memory the offer
which he had once before made, through Moorcroft,
of allegiance to the British Government. The rulers of
India had already snatched Sindh from the rough grasp
of the Lion of Lahor, and the simple Tibetan vainly
thought that they would be equally willing to save
Ladék from the arms of his lieutenant. Dr. Henderson
was therefore applied to; but as he had crossed the
British frontier against the positive prohibition of his
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Government, and was now in Ladédk when he ought to
have been in Calcutta, he was unwilling to make any
communication which would at once expose his violation
of the orders of his Government. The draft of the
original tender of allegiance which was forwarded by
Moorcroft was shown to him ; but his position prevented
him from acting as Moorcroft had done. His refusal
irritated the Gyalpo, and he was prevented from leaving
Laddk without being actually imprisoned.* Meanwhile
the people were informed that a British envoy had
arrived, and that the invaders would speedily be obliged
to depart. Zordwar Sing immediately reported the
circumstance to his master, Raja Guldb Sing, who
applied to the Maharaja. Ranjit Sing at once ¢ ad-
dressed the political agent at Ludidna to ascertain
the meaning of such proceeding. The agent satisfied
Ranjit Sing with an assurance that Dr. Henderson, the
traveller, had passed the Sutlej in direct violation of
the orders of his Government ; and that there was not
the slightest idea of interfering with Ranjit’s plan of
extending his conquests northwards. Zordwar Sing,
after this explanation, was desired to proceed with his
operations ;’+ upon which Henderson was allowed to
depart. In fact, he was detained so long as his pre-
sence was of service to the Gyalpo in delaying the loss
of his kingdom. }

Dr. Henderson was provided with instruments; and
as, according to Baron Hugel, he had some tact for

* My information agrees with Hugel’s. The Baron obained his
version from Henderson himself. I got mine from the Botis of Ladik,
and the officers of Zordwar Sing’s force.

+ Quoted from Hugel's Travels, p. 102.

1 Vigne, vol. ii. p. 337, says that Henderson himself complained to
Ranjit of his detention at Lé.
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observation, an account of his travels would have been
particularly valuable. He was probably the first Euro-
pean who had ever visited Skardo, or Little Tibet. He
took that route to avoid the invading army of Dogras,
and succeeded in reaching Kashmir in November 1835.
All his observations were lost, along with his baggage,
on the road between Ladédk and Kashmir.* In 1847, 1
made repeated inquiries for English books, or English
writing, with the hope of recovering some of Hender-
son’s notes, but all in vain.

Ladék was visited by Mr. Vigne shortly after Moré-
Tétsi had been placed on the throne by Zordwar Sing.
From Balti he proceeded through ILé to the Nubra
valley, and returned by the same route. His short stay
in Laddk was unfortunate; for, owing to the mutual
jealousy of himself and the Dogra authorities, he was
deprived of all means of obtaining information. His
notice of Laddk is therefore the least interesting part
of his rambles in the Alpine Panjab. His accounts of
Kashmir and Balti are full of valuable information,
which is half lost for want of arrangement.

Early in 1846, when the result of the first Sikh war
had made Raja Guldb Sing the undisputed master of
Ladék and its dependencies, and he had no longer to
guard himself against the power of the Sikh chiefs, it
seemed not improbable that the hope of plunder and the
desire of revenge might tempt him to repeat the expe-
dition of 1841 into the Lhasan territory. Such an
occurrence would at once have stopped the importation
of shawl wool into our territory, and have closed the

® Baron Hugel's Travels, pp. 129, 151. Henderson’s servant re-
ported that his baggage was lost in the snow in the Naubak Pass. 1
presume that the Namyika Pass is intended.
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whole of the petty commerce of our hill states with
Tibet. It was possible also that our peaceful relations
with the Chinese emperor might be considerably embar-
rassed by his Celestial Majesty’s ignorance of any dis-
tinction between the rulers of India and the rulers of
Kashmir. As it seemed desirable to prevent the chance
of such an occurrence, the British Government deter-
mined to remove the most common cause of all disputes
in the East,—an unsettled boundary. For this purpose
two officers were deputed, in August 1846, to the
Tibetan frontier of Ladék, to ascertain the ancient
boundaries between the two countries, and to lay down
the boundary between the British territories and those
of Mahédrdja Guldb Sing. The settlement of this
boundary was one of some importance to the hill states,
and more especially to our new acquisition of Nurpur,
which received all its shawl wool from the traders of the
eastern hill states, and not from Kashmir. Immediately
after the war, I had pointed out that, by giving up to
Mahdrdja Guldb Sing the southern dependencies of
Laddk, we had actually interposed a rival territory
between our own provinces on the Sutluj and the shawl-
wool districts of Chang-Théng. The southern boundary
of Spiti was, in fact, not more than thirty miles from
Rémpur, on the Sutluj. As the annual revenue of the
Spiti district, derived from all sources, does not amount
to more than seven hundred rupees, no difficulty was
experienced in making an exchange of territory with
Mahdrdja Guldb Sing, and Spiti was added to the
British dominions.

It then became necessary to define the northern
boundary of Spiti, with the other districts of Laddk.
The two commissioners deputed for this purpose were
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the late lamented Vans Agnew and myself. We left
Simla on the 2nd August, 1846, and proceeded due
north through Mandi, Kullu, and Léhul, to the Bara
Lécha Pass, just beyond which stands the well-known
phdlang-danda, or boundary-stone, between the British
province of Léhul and the Ladéki district of Zanskar.
From this point we proceeded to the Tshomoriri lake,
and I mapped in the British boundary from the pkdlang-
danda to the Chinese frontier.

We were accompanied by Anant Rém, the Vazir of
Shassa, in Kandwar, who was deputed to attend us by
the Raja of Bisahar, because he knew Hindustani, and
could both speak and write Tibetan. To him we in-
trusted the Governor-General’s letter addressed to the
Chinese Governor of Lhasa. Anant R4m proceeded by
Tashigong and the valley of the Indus to Géro. On his
arrival, the people at first refused to let him see the
Governor ; but as he persisted (according to his instruc-
tions) in declining to make over the letter to any one
but the Governor himself, he was at length admitted
within the fort, and then presented the letter. The
Governor remarked that no letter had ever yet been
received from the British authorities, and that his only
communications to the westward were with the Raja of
Bisahar. Anant Ré4m replied that he was the servant
of the Bisahar Raja, who had directed him to accompany
the British officers to the Chinese frontier, for the
purpose of delivering the letter in question. On this,
the Governor remarked that he would forward the letter
to Lhasa, but that an answer could not be received for a
whole year. A tent was then provided for Anant Rém,
and he remained at Gdro for eight days, and was well
treated the whole time.
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Early the following year, as soon as the passes were
open, the Raja of Bisahar reported that some Chinese
authorities had arrived at Géaro, and that they had
been despatched by the Governor of Lhasa. It was
therefore determined to send a second commission to the
Tibetan frontier for the purpose of laying down the
ancient boundary between Laddk and Tibet. Three
commissioners were appointed,— .

Captain (now Major) Alexander Cunningham, of the

Engineers.

Lieutenant (now Captain) Henry Strachey.

Dr. Thomas Thomson.

Captain Henry Strachey had already distinguished
himself by his bold and successful visit to the holy well
of Ménasarovara in the previous year, and Dr. Thomas
Thomson was well known as one of the first botanists in
India. The mission was supplied with portable mag-
netic and meteorological instruments; but as only one
barometer was procurable, the observations for atmo-
spheric pressure were confined to the parts of the country
which Captain Strachey visited. My observations for
temperature and moisture were continued from the
south-eastern boundary of Spiti, throughout Laddk and
Kashmir, to Shamsédb4d on the western frontier of the
Panjdb. I observed the magnetic dip, declination, and
intensity at Puga, Lé, and Molbil in Ladék, at Trinagar,
the capital of Kashmir, and at Shamsédbdd. All these
observations, with the exception of those at Laddk, were
taken on the regular term-days laid down for monthly
magnetic observation.
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II.—GEOGRAPHY.

1.—GENERAL DESCRIPTION.

Tre most striking feature in the physical aspect of
Laddk is the parallelism of its mountain-ranges, which
strotch through the country from south-east to north-
west. This general direction of the mountain-chains
determines the courses of the rivers as well as the boun-
daries of the natural divisions of the country. The
general aspect of Laddk is extreme barrenness. Seen
from above, the country would appear a mere succes-
sion of yellow plains and barren mountains capped with
snow, and the lakes of Pangkong and Tshomo Riri
would seem like bright oases amidst a vast desert of
rock and sand. No trace of man nor of human habita-
tions would meet the eye: and even the large spots of
cultivated land would be but small specks on the mighty
waste of a deserted world. But a closer view would
show many fertile tracts along the rivers, covered with
luxuriant crops, and many picturesque monasteries, from
which the chant of human voices ascends on high in
daily prayer and praise. The yellow plains along the
Indus would then be seen covered with flocks of the
shawl-wool goat, and all the principal thoroughfares of
the country dotted with numerous flocks of sheep laden
with the merchandise of China and of India.
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The territory of Laddk is one of the most elevated
regions of the earth. Its different valleys lie along the
head-waters of the Indus, the Sutluj, and the Chendb;
and the joint effects of elevation and of isolation amidst
snowy mountains produce perhaps the most singular
climate in the known world. Burning heat by day is
succeeded by piercing cold at night, and everything is
parched by the extreme dryness of the air. The rarefied
atmosphere offers but little impediment to the sun’s
rays, which during a short summer are sufficiently
powerful to ripen barley at an elevation of 15,000 feet,
although the temperature falls below the freezing point
every night. This climate is equally favourable to
animal life. The plains between 16,000 and 17,000 feet
are covered with wild horses and hares and immense
flocks of domestic goats and sheep; and the slopes of
the hills up to 19,000 feet abound with marmots and
Alpine hares. Such is the extreme dryness of the
atmosphere, that no rain falls and but little snow, and
.both meats and fruits are cured by mere exposure to
the air.

2.—BOUNDARIES AND EXTENT.

Ladék is the most westerly country occupied by the
Tibetan race who profess the Buddhist faith. On the
north it is divided by the Kérdkoram mountains from
the Chinese district of Kotan. To the east and south-
east are the Chinese districts of Rudok and Chumurti;
and to the south are the districts of Lahul and Spiti,
now attached to British India, but formerly belonging
to Laddk. To the west lie Kashmir and Balti, the
former separated by the western Himalaya, and the

c
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latter by an imaginary line drawn from the mouth of
the Dras river to the sources of the Nubra river.

Its greatest extent is from north-west to south-east,
from the head of the Dras river, in longitude 75° 80,
to Chibra, on the Indus, in longitude 79° 10°, a dis-
tance of 240 miles. Its greatest breadth is 290 miles,
from the Kérékoram Pass, in north latitude 35° 10,
to the Rotang Pass in Lahul, in latitude 832° 25"
Its mean length is 200 miles, and its mean breadth
150 miles. Its whole extent is therefore only 30,000
square miles.

The natural divisions of the country are: 1st, Nubra
on the Shayok : 2nd, Ladék Proper, on the Indus: 3rd,
Zanskar, on the Zanskar river : 4th, Rukchu, around the
lakes of Tshomo Riri and Tsho-Kar: 5th, Purik, Suru,
and Dras, on the different branches of the Dras river:
6th, Spiti, on the Spiti river: and 7th, Lahul, on the
Chandra and Bhaga, or head-waters of the Chendb.,
These also are the actual divisions of the country, for
the natural boundaries of a mountainous district gene-
rally remain unaltered, in spite of the changes wrought
by war and religion.

Ladék is divided politically between Maharaja Gulédb
Sing and the East-India Company. To the former
belong all the northern districts, to the latter only the
two southern districts of Lahul and Spiti.

3.—DIFFERENT NAMES OF LADAK.
Laddk, in Tibetan La-fags, is the most common
name of the country; but it is also called Mar-yul,* or

* dMor-yul or dMar-po-yul, “ Red-land.”” Csoma de Kords spells
the name Mar-yxl, the * low-country;” but as Hwan Thsang, in A.D.
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Low-land or Red-land, and Kka-ckan-pa, or Snow-land,
both of which names are used by the old Chinese
travellers; by Fa-Hian, A.D. 400, who calls the king-
dom Kie-chha; and by Hwan Thsang, A.D. 640, who
calls it Ma-lo-pho. The name of Kka-chan-pa, or Snow-
land, is also applied to the Lhasan kingdom of Great
Tibet. The two central districts of Great Tibet are
dBus, and g Tsang, usually pronounced U and Zsang, or
jointly U-Tsang. But the uncorrupted pronunciation is
preserved by Ptolemy in Dabase; who must be the
people of dBus; and in Turner’s Pue-koa-chin, which is
most probably dBus-Kha-pa-chan, or the ¢ snowy land
of dBus.” ILadik was formerly subject to Lhasa, to
which it paid a small tribute until A.D. 1834, when it
was seized by Zordwar Sing, the enterprising general of
Mahdrdja Guléb Sing, of Jammu; and it now forms a
part of his new kingdom of Kashmir.

Laddk is inhabited by a peculiar race of people, who
call themselves Bof-pa,* who speak a peculiar language
called Tibetan, and who profess the religion of Buddha,
under a peculiar hierarchy of monks called Lamas. The
name of Tibet is entirely unknown to the people as well
as to the Indians, who call them Bhotiyas, and their
country Bhutan. The use of the names of Bot and
Bhutan is probably not older than the tenth or twelfth
century, when the Buddhists, having been expelled from
India, the hill country in which they settled naturally
acquired the name of Bauddha-sthan or Bauddh-than,
and Bod-tan or Bot.

According to Klaproth, Tibet is & Mogul word, which

640, calls it Ma-lo-pho or Mar-po, that is “ red,” there is still some
doubt about the true meaning of the name.
® The name is spelt .Bod, but pronounced Bot.

c2
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should more properly be written Tubet. But the name
of Ti-bat (=) is mentioned by Abu Zaid Al Hasan, in
A.D. 915, by Ibn Haukal in about A.D. 950, by Abu
Rihén in 1030, and afterwards by Edrisi in A.D. 1154, all
long prior to the Mogul conquests of Changez Khan in the
13th century, before whose time it is highly improbable
that any Mogul names could have been in use in Persia.
Mir Izzet Ullah says that Tibet is a Turki word sig-
nifying shawl-wool: but I should think the shawl-
wool was called Tibeti because it came from Tibet.
One might as well derive the name of India from indigo.
There is no trace of the name of Tibet nor even of Bot
in any of the classical authors: but the people are most
probably described under the name of Seres, the inhabi-
tants of Chinese Tartary, from whom the western mer-
chants obtained their silks. According to Pausanias,*
“ the Greeks called the silkworm Ser, but the people of
Serika probably gave it another name.” Now the
Tibetans call a worm Srin, or Srin-bu, and the silkworm
Dar-kyi-Srin; and Pausanias says that the silkworm
was twice the size of a beetle, Zspyy. As the Greeks
had not seen the silkworm when they first used the
name of Ser, it seems to me more than probable that
they would have adopted the native name rather than
have invented one of their own.

4—DISTRICTS OF LADAK.

The different districts of Ladédk have been partially
named according to their relative geographical positions ;
as Nub-ra, the western district (or Wessex), and Lho-yul,
the southern country (or Suffolk). To the south-cast

* VL p. 26.
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of Laddk, but to the north of Ngari, lies the exten-
sive province of Chang Thang, or the ¢ northern
plains.” Taddk itself is called Mar-yul or Low-land,
perhaps from its inferior elevation to all the surround-
ing districts.

Nubra,* or the north-western district of Ladék,
includes all the country drained by the Nubra and
Shayok rivers. It is by far the largest district in the
country, being about 128 miles in length by 72 miles in
breadth, with an area of 9,200 square miles. It is
bounded on the north by the Kérdkoram mountains,
and on the south by the Kailas range, which divides the
Indus from the Shayok ; and it extends from the frontier
of Balti, in east longitude 77°, to thePangkong lake on the
borders of Rudok. The mean elevation of the inhabited
parts of the country, from an average of fourteen obser-
vations at different places, is 12,763 feet.

Laddk is the central and most populous district of the
country, from which it is sometimes called Mang-yul,
or the ¢ district of many people.” It stretches along
the Indus in a north-westerly direction from Rukchu to
the frontier of Balti, a length of 120 miles, with an
average breadth of 33 miles. Its area is about 4,000
square miles, and the mean elevation of the inhabited
portions, as deduced from observations along the Indus,
is 11,500 feet.

Zamskar includes all the country lying along the two
great branches of the Zanskar river, in a general direc-
tion from south-east to north-west. It is bounded by
Ladék on the north, by Rukchu on the east, by Lahul on
the south, and by the small districts of Purik and Wanla
on the west. The southern boundary is formed by the

* Nub-ra, western.
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great Himédlaya itself, the western boundary by the
transverse range of Singgé L4, and the northern boun-
dary by the Trans-Him4layan chain. Its greatest length
is 72 miles, but its mean length is not more than 56
miles, and its mean breadth is about the same, or 56
miles. It has an area of 3,000 square miles, and a mean
elevation of 18,154 feet, as deduced from seven different
observations along the course of the valley. The name
of Zangs-kar* means ¢ white copper” or brass; but I
have no idea why it is so named.

Rukchu is the most elevated district in Laddk, and one
of the loftiest inhabited regions in the known world.
The mean height of the plains, as determined from
twenty-one different spots where I encamped in 1846
and 1847, is 15,634 feet. This is the mean height of
the great plain of Kyang, which extends from the foot
of the Thung-lung Pass to the fords of the Sum-Gal, a
length of 35 miles. It is also the height of the plains
around the 7Tsho-kar, or White Lake, and of the long
sloping plains from the Landk ridge to the Para river.
Rukchu is bounded on the north by Laddk Proper, on
the east by the Chinese district of Chumurti, on the
south by Lahul and Spiti, and on the west by Zans-
kar. Itslength from the Thung-lung Pass to the head
of the Hanlé river is 90 miles, and its mean breadth
about 62 miles, which give an area of 5,500 square
miles.

Purik, Suru, and Drast are three small districts to

® Zangs-d Kar, “ copper-white.”

+ These names are not all Tibetan, as Dras is the Kashmiri name for
the district of Hem-babe. In Tibetan they are written Pu-rig; Su-ru ;
and Hem-babs. The last name means “ gnow-fed or snow-descended,”
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the west of Zanskar, on the high road between Kashmir
and I&. To Purik belong the villages of the Waka and
Phugal rivers, from their sources in the transverse range
of S8inggé 14 to Kargyil, below their junction. The prin-
cipal places in Purik are Mulbil, Paskyum, and Sod,
each of which once had a petty chief of its own. Suru
also owned a petty chief who lived at Lung Kartse, the
principal place in the valley. The river is sometimes
called by this name, but more generally by that of Suru.
The Suru river joins the Waka-chu immediately below
Kargyil. Dras is the most westerly of these small
districts. Its Tibetan name of Hem-babs (snow-fed
or snow descended) is descriptive of its most striking
peculiarity, as the most snowy district of Laddk.
It owes this peculiarity to the great depression in
the HimAlaya, at the head of the Dras river, which
allows the constantly humid vapours of Kashmir to
pass to the north of the mountains, where they become
condensed by the cold, and are precipitated in rain
or snow, according to the season of the year. These
small districts extend in length from the frontier
of Balti to Zanskar, a distance of 84 miles, and in
breadth from the head of the Suru valley to the
Photo-la, a distance of 50 miles. The area is 4,200
square miles, and the mean height of the inhabited
parts, as determined by the elevation of thirteen camps,
is 11,196 feet.

Spiti* is bounded on the north by Rukchu, on the

Hem being the Sanscrit Hima, which has long been naturalized in Tibet.
See Csoma’s Tibetan Dictionary, in voce.

® Spi-ti. In Kullu and Kandwar this district is genemlly called
Piti, but the proper name is Spiti.
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west by Lahul and Kullu, on the south by Kandwar,
and on the east by the Chinese district of Chumurti. It
comprises the whole valley of the Spiti river, from its
source to the junction of the Para, a length of about 64
miles. Its mean length is not more than 52 miles, and
its mean breadth only 36 miles, which give an area of
about 1,900 square miles. The mean elevation of the
inhabited parts, as determined by the heights of eight
camps, is 12,986 feet.

Lahul (or Lho-yul, the * southern district ) is
bounded on the north by Zanskar and Rukchu, on the
west by Kdshtwér, on the south by Chamba and Kullu,
and on the east by Spiti. It comprises the valleys of
the Chandra and Bhaga rivers, as well as that of the
Chandra-Bhaga or united stream as far as Treloknéth,
below which the people are of Hindu race and religion,
with but little admixture of Tibetan blood. With the
single exception of the valley of the Indus, Lahul pos-
sesses more cultivable land, and a less rigorous climate
than any of the other districts of Laddk. There the
currant and the gooseberry are both found wild, and in
the lower parts of the valley towards Treloknéith the
mountain slopes are covered with fir trees. Like Kan4-
war, Lahul partakes somewhat of the climate and pro-
ductions of India as well as of those of Tibet. The
people, their language, and their dwellings are mostly
Tibetan, but with a strong mixture of Indian origin.
Lahul is 68 miles in length by 34 in breadth, which
give an area of 2,312 square miles. The mean elevation
of its inhabited parts, as determined by the heights of
nine camps, is 11,063 feet.

The following table of the extent and mean elevation
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of the different districts of Ladék is added for the sake
of comparison.

. Extent in sq. miles, Mean height.
% [ Nubra e .. 9218 .. .. .. 12,763
'gg Ladsk .. .. 8960 .. .. .. 11,500
3 { Zanskar .. .. 8080 .. .. .. 13154
& | Rukchu ... ... 5,680 ... ... 15,634
| | Purik-Suru-Dras ... 4,200 ... . 11,196
. 26,036 ... ...

E o[Spiti.. .. .. 2812 .. .. .. 12986
& {Lﬂml e 01872 L . 11,063

4,184

Total 8q. miles 80,220 ... Mean height 12,613

5.—NEIGHBOURING COUNTRIES.

The countries to the north, the west, and the south of
Ladék are inhabited by people who speak at least four
languages quite distinct from Tibetan. To the north
the people of Yarkand and Kotan speak Turki; to the
west, beyond Balti, the people of Astor, Gilget, and
Hunza Nager speak different dialects of Dardu, while
the Kashmiris have a language peculiar to themselves;
and to the south the people of Chamba, Kullu, and
Bisahar speak a dialect of Hindi, which is chiefly derived
from Sanskrit. To the east and south-east the people
of Rudok, Chang-Thang, and Ngari speak Tibetan only.

To the north of the Kérdkoram range, lie the Chinese
districts of Yarkand, Kotan, and Késhgér, which, with
the exception of the Chinese functionaries, and Tartar
soldiers, are wholly peopled by Musulméns. As I found
it difficult to obtain any truth-like information regarding
the statistics of these countries, I confined my inquiries
to their natural productions, in the hope of meeting with
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something that would tend to determine their approxi-
mate height above the sea. All my informants agreed
in stating that the people of these countries usually
drove two and three horses abreast in their carriages or
wagons, and that even four horses were occasionally
harnessed abreast. On hearing this, I asked the width
of the streets, but I obtained no satisfactory reply. Some
said ten yards, some twenty yards: but when asked to
mark out the width on the ground, not one of them
showed more than twenty-five feet.

Yarkand. Moorcroft was informed that the popula-
tion of Yarkand was between 50,000 and 60,000, a num-
ber which would require about 10,000 houses. Of these
I was told that 500 houses belonged to Kashmiris alone,
and thirty or thirty-two to Argons, or half-bloods. The
productions were stated as follows.

Crops. Vogetables. Fruits. Treos.
Rice Cucumber Grapes Deodar
Jawér Kadu Apricots Plane
‘Wheat Tarohi Peaches Elwagnus M.
Barley Onions Apples

Pease Radishes Pears

Alsi Turnips Plums

Mung* Carrots Mulberries

Urdt 8pinach Melons

Masur}

In the hill provinces of India we know that the deodar
does not flourish under 5,000 feet, and that rice is seldom
seen above 6,000 feet. We know, also, that both are
found in.Kashmir, which has a mean elevation of 5,300
feet. But as Yarkand lies at least four degrees to the

* Phaseolus Mungo. + Dolichos pilosus. 3 Cicer lens.
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northward of Kashmir, the limits of the growth of deo-
dars and of rice will of course be reduced. I do not,
therefore, estimate the height of Yarkand at more than
4,000 feet above the sea.

At Kotan and Aksu the produce was said to be the
same, with the sole addition of gram or pulse (Cicer
arietinum) ; I should therefore estimate the height of
these places at somewhat less, or between 3,600 and
4,000 feet.

The produce of Kashgar was said to be much the
same as at Yarkand, with the single exception of rice,
of which but very little is grown. As this indicates a
somewhat higher elevation than Yarkand, I estimate
the height of Kashgar at about 4,600 feet above the
sea.

The districts lying along the Indus, to the westward
of Ladédk, are inhabited by two distinot races, the Tibe-
tans, who have become Musulméns, and the Dards.
They speak wholly different languages, and even the
Dards themselves speak three distinct dialects, which
have but few words common to all. The Tibetan dis-
tricts are Khapolor, Chhorbad, and Keris, on the Shayok;
Khartakshe, Totte, and Parguta, on the Singgé-chu;
Shigar, on the Shigar river; and Balti and Rongdo, on
the Indus. The district of Astor, also, must once have
belonged to the Tibetan race, as the chief even now
bears the title of Makpon, and traces his descent from
the same common ancestor as the Gyalpos of Balti, and
several of the other states.*

Chhorbad extends along the Shayok river, from Chu-
lung, on the frontier of Laddk, to Daho, on the boundary
of Khapolor, a distance of forty-two miles. Beyond this,

® BSee also Vigne, Travels, vol. ii. p. 251.
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Khapolor stretches twenty-five miles further down the
Shayok, the whole length of the chiefship being sixty-
seven miles. As the mean breadth is about thirty miles,
the area will be 2,010 square miles. The mean height
of the villages is about 9,000 feet. The chiefs of Kha-
polor have for several generations acknowledged the
supremacy of the Gyalpos of Balti, but their ancestors
most probably had possession of the country for several
centuries before the rise of the Balti dynasty, whose very
title of Makpon, or “ General,” betrays that they are the
descendants of some military chief. The chiefs of Kha-
polor and Keris, who both trace their families up from
Bewén-cho, declare that all the chiefs of these countries
are descended from Bikam, the tenth generation from
Bewén-cho. But Ahmed Shah of Balti, and the other
chiefs of his family, traced their origin to a Fakir, who
had married the daughter and only child of the reigning
Gyalpo. The probability is, that the Makpons are de-
scended from an adventurer named Bokha, who about
A.D. 1500, established himself in the valley of the Indus,
and obtained the title of Makpon, or General.

The following is the genealogy of the Gyalpos of Kha-
polor. It opens with Sultan Sikander, or Alexander the
Great, whose successors were Abraham and Isaac. This
part is evidently fabulous; but from Sultan Yagu, the
39th name, the list is perhaps tolerably correct, for the
name of Yagu has descended to the present day as a
title in the family, the present chief being styled Sultan
Yagu Daolat Ali Khan. As there are sixty-seven
princes in all, down to this time, the approximate date
of Sultan Yagu’s accession to power may be found by
allowing a period of fifteen years for each reign. This
estimate fixes the rise of Sultan Yagu in A.D. 1410, the
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very year in which Sikander Butshikan, the Idol-breaker
of Kashmir, died. The coincidence of time is curious,
and it is not improbable that Sultan Yagu may have
been despatched by the bigoted Sikander to propagate
the religion of Muhammed amongst the Tibetans on the
Indus.

GYALPOS OF KHAPOLOR.

N Probable
Ames. Date.

Sultan Sikandar
»  Ibrahim
»  Ishdk
Abdul Ralimad
Mir Barhir
Arman Saméhir
Beshrab Nam
Tinlu Tung
Sultan Mahmud
10 | Mehndi Ghazdli
11 »  Ibrahim
12 »  Malik Haider Shah
13 | Sultan Malik Ghaz4li
14 »  Malik Shah

DO OISO W

15 » Juned Shah
16 »  Haider Shah
17 » Haider Karar
18 »  Shah Ibrahim
19 »  Johar Fani

20 »  Najm Malik
21 »  Malik Rustam
22 » Mehndi Mir
23 »  Malik Mir

24 »  Malik Jahar
25 | Séad Ulla Khan

26 » Karun Beg

27 » Jalil Khan

28 » Rustam Beg
29 » Atta Ulla Khan

30 { , Khalil Khan
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Names. PrDo.h:lo
81 | Sadd Yakub Khan
32 » Mir Ghazi
a3 » Malik Purnur
84 » Babtr Malik
85 » Mokhim Khan
86 » Shah Azim Beg
87 » Gohar Beg
38 2 Malik Shah Shllj£ A.D.
89 | Sultan Yaeu ... 1410
40 »  Yagu Latif Beg ... 1425
41 »  Yagu Sher Ghazi 1440
42 » Yagu Ahmed Ghazi 1455
43 »  Nur Ghazi 1470
44 »  Alemgir Ghazi 1485
45 » BIWAN-CHO 1600
46 »  Hil Ghazi 1515
47 » Sher Ghazi 1580
48 » Beg Mantar . 1545
49 » Torab Khan cee 15660
50 » Silmundé 1676
61 » BrolDé ... 1580
52 » Malik Baz 1605
53 » Arzona ... 1620
54 » Tikam 1635
56 » Bikam ... 1650
56 » Kurkor ... 1685
57 » Bairam ... 1680
58 » Mir Khan 1695
59 » Ibrahim ... 1710
60 » Ghazi Mir Cho ... 1726
61 » Husen Khan 1740
62 ,» BRahim Khan 1755
63 » Hatim Khan 1770
64 » Daolut Khan 1785
66 ”» ' Khan 1800
66 » 1815
67 ” ... | 1880 | now reigning.
has a son, Md. Ali Khan.
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Keris. The small district of Keris is situated along
the lower course of the Shayok, just above its junction
with the Indus. It is about sixteen miles in length,
and ten miles in mean breadth. Its area is not more
than 160 square miles, and the mean height of its vil-
lages above the sea is about 8,000 feet. The present
chief, Kuram Ali Khan, claims descent from Biwan-cho,
one of the Gyalpos of Khapolor, and he gives the fol-

lowing genealogy of that family.
Names. PrDo.b::le
1 | Biwan-cho ... | 1500
2 | Léo .. | 1540
8 | Raja Ali Mir Sher | 1578
4 | Ahmed Mir ... | 1610
5 |Amir ... ... .. .| 1645 reigning in
6 |AliKhan.. .. .. .| leso |{™fe
.D. 1685.

7 | Mir-Beg ... ... ... ..| 1715 A.D- 1685
8 | Mirza-Beg .| 1750
9 | Zulfikar Khan ... .. .| 1786

10 | Kuram Ali Khan .. | 1820

Parguta. The present chiefship of Parguta extends
from Sarmik, ten miles above the confluence of the
Shayok and Indus, to Goltari, near the junction of the
Drés river, thus including both Khartakshe (or Khar-
Mang) and Tolti. Its length is about forty-three miles;
its mean breadth thirty-two miles; and its area 1,548
square miles. The mean height of its villages above the
sea is about 7,800 feet.

The Gyalpo of Parguta claims to be the eleventh in
descent from the Makpon Bokka, who is perhaps the
same as the fakir whom Vigne mentions as the progeni-
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tor of all the Makpon families. The following is the
genealogy, with the probable dates of accession.

Names. Prlq):.b::le
1 | Makpon Bokha ... ... .. | 1500
2 »  Sher ... ... | 1630
3 »  Ghazi ... ... | 1560
4 » ALl SHER KHAN .. | 1690
5 ,» Ahmed Khan ... .. | 1620
6 »  Sher Shah ... | 1650
7 »  Azizcho ... | 1680
8 »  Azim Khan ... .. | 1710
9 »  Sahadat Khan ... .. | 1740
10 »  Abdul Rahim ... .. | 1770
11 | Mahomed Ali ... ... | 1800
12 | Ali Sher Khan ... ... | 1830
. Son, Jafar Ali Khan.

Ali Sher Khan, the fourth in descent from Bokha,
conquered Laddk and Khapolor, and bequeathed them
to his son, Ahmed Khan, who was the last of the su-
preme Makpons. On his death the country was divided
amongst his sons : but the former chief of Khapolor soon
declared his independence, and ejected the new ruler,
Sultan Khan. The Gyalpos of Balti always selected
their wives from this family, as the most exalted of
their neighbours '

Shigar. The little chiefship of Shigar is confined
entirely to the valley of the 8higar river, a large feeder
of the Indus, to the north of Balti. Its length, from
south-east to north-west, is seventy-two miles, and its
breadth thirty-six miles. Its area is 2,692 square miles ;
and the probable mean height of its villages above the
sea is not less than 8,000 feet. Shigar possesses a
Gyalpo of its own, but he has generally been subject to
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the chiefs of Balti. The following genealogy was ob-
tained from Suliméin Khan, the present chief of Shigar.
It is curious, for two reasons—first, because the title of
Tham, or King, borne by the earlier princes, proves that
the family must be connected with the Dards of Hunza-
Nager, whose chiefs bear the same title at present; and
second, because the approximate date obtained for the
first chief’s accession, agrees very nearly with that of
Sultan Yagu, of Khapolor. It is probable, therefore,
that the Khapolor and Shigar families both owe their
rise to some common cause, perhaps connected with the
extension of the Muhammedan religion.

Nune. P oate.”
1 | Améchah... .. .. .| 1440
2 | Chih-tham cee e | 1455
8 | Chama-tham wee | 1470
4 | Yaksir Gao-tham e | 1485
8§ | Khomulgo-tham... ... «. | 1500
8 | Gobilgo-t! e e | 1515
7 | Khan ... .. | 1530
8 | Makhén ... o | 1545
9 | Ram .o .. | 1560
10 | Bahmfm... oee e | 1875
11 | Daolat Shah vee .. | 1590
12 | Haripal Marchak .. | 1606
18 | Ambarot ... cee vee 1620
14 Ghazi Mir eee eee aee 1635
15 | Ali Mir ... vee .. | 1650

16 | Ama Chan Dé ... .. | 1665 '
17 | Ghir-ze ... .. | 1680

18 | Haidar Khan ... e | 1695

19 | Hasan Khan ... ... | 1710

20 | ImAm Kuli Khan e | 1725

21 | Kuli Khan. . | 1740

22 | Azem Khan o | 1755

28 | Al Khan... oo eee 1770

24 | Husen Khan ... .. ..| 1785
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25 | Mohammed Khan .. | 1800
26 | Kuli Khan 1815
27 | Sulimdn Khan ... .. | 1880

Balti, or Balti-yul, is called Palolo, or Balor, by the
Dards, and Nang-kod by the Tibetans. Balti is the
most common name, and perhaps the oldest, as it is pre-
served by Ptolemy in Byltee. The country is also fre-
quently called S8kardo, from the name of its well-known
fort and capital. This name means either the  inclosed
place,” or more probably the * starry place,” as the
Lamas of Ladak write the name, Skar-ma-mDo.* Vigne
states that the Botis of Ladak call it Sagar-khoad,t
which is only a variety of the same ; for Skar-kod means
simply the ¢starry building.” The Dogra soldiers
always call the place Kardo; but the true name, as
written by the Tibetans, is Skardo.

Balti proper is a small district bounded by Shigar
on the north, by Keris and Parguta on the east, by
Gures on the south, and by Astor and Rongdo on the
west. Including the table-land of Deotsu, it is about

® The name is written Skar-mDo, or Skar-ma-mDo, and is so pro-
nounced by the people. JIskardo is a cockneyism of the Kashmiris, for
no Musulmén can pronounce the double consonants in s, without putting
an 4 before them, as in the common name of iSmith. A remarkable
instance of this peculiarity is found in the name of a place in Wékhén,
which Marco Polo calls Seassems, and Wood, Ishkashm. As Wikhéin
was still a Kafir country when Taimur invaded India, the initial 3 must
have been added by the Musulméns. The double consonants in s, and
the letter v are the Shibboleth of the Musulméns.

+ Travels, vol. ii. p. 249. Skar-hGod, is the proper name. Vigne’s
derivation of Skar-kod (Sagar-khoad) from words in two different lan-
guages, from Sagara, the ocean, in Sanskrit, and do, two, in Persian, is
quite inadmissible. Sagar is only another attempt to pronounce the
double consonant Sk in Skar.
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sixty miles long and thirty-six miles broad. Its area is
about 2,160 square miles, and the mean height of its
villages above the sea is about 7,000 feet.

The Gyalpos of Balti trace their descent from a Fakir
who married the daughter and only child of the ruling
sovereign. As the chiefs of Parguta, who are of the
same family, trace their descent from Makpon Bokha,
it is probable that the Fakir and Bokha are the same
person. The story, as related to Vigne by Ahmed S8hah
himself, is as follows :—The last Gyalpo had an only
daughter, whose hand was sought by twelve petty chiefs.
Before any choice was made, a fakir was found sitting on
a large stone in the village of Shikari. He remained
seated day and night, and in a short time acquired a
reputation for sanctity; after which the young lady was
given to him by the consent of all parties. In proof of
this story, the people still show the holy stone called
Burdonas,* or the * smooth stone cushion,” on which the
holy man was wont to rest, and on which the heir appa-
rent was always inaugurated on his reaching manhood.

The following is the genealogy of the Gyalpos of Balti,
with the probable dates of their accession.

Name, Pg::l'

1 [AuSszr ... .| 1590 |conquered Ladik.

2 | Ahmed... ... .| 1620 '

8 | Shah Murad ... ... | 1650

4 |BafiXKhin .. ..| 1680

6 | SultAn Murdd Khin ... | 1710

6 | Zafar Khan ... ... | 1740

7 | Ali SherKbhan... ...| 1770

8 | Ahmed Shah ... ... | 1800 |deposed by Zoriwar Sing.
9 | Mahomed Shah .. | 1840

® Vigne, Travels, vol. ii. p. 251, calls the stone Burdo Nest, but the
true name is dBwr-rDo-rNgas, or Burdofias.

D2
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Ali Sher, a descendant of the Fakir, is the first chief
of whom anything is mentioned. He built the fort of
8kardo, and conquered Ladak in the reign of Jehangir,
or about A.D. 1610.* His son Ahmed Shah lost Lad4k.
Shah Murad, the third prince, is said to have taken pos-
session of Gilgit, Hunza-Nager, and Chitral, and to have
reconquered Laddk. His reign extended from about
1720 to 1750 A.D., and his conquest of Ladsk was pro-
bably only a plundering excursion into the western dis-
tricts, which the plunderers dignified with the name of
a conquest. The last independent chief was Ahmed
Shah. In 1840 his country was invaded by Zordwar
8ing, and after a short siege, the fort of Skardo surren-
dered for want of water. In the winter of 1841, Ahmed
Shah accompanied the unfortunate expedition against
Lhasa; and on Zordwar Sing’s death, was taken prisoner
and confined in Balwélté near Lhasa, where he soon
after died. Balti is now held in jaghir by Muhammad
8hah, the disinherited son of Ahmed Shah, who pays an
annual tribute of Rs. 7,000 to Maharaja Guléb Sing, of

Rongdo is the last Tibetan district on the Indus to
the westward of Balti. On the north lie Shigar and
Hunza-Nager, and to the west and south are Gilgit and
Astor. The namet means the “district of defiles,” and
is descriptive of the bed of the Indus, which throughout
Rongdo is a deep rocky gorge. The district extends
from Gurbidas to a tree at Makpon-i-Shang-Rong, a
distance of forty-five miles, with a mean breadth of
thirty-two miles. Its area is about. 1,440 square miles,
and the mean height of its villages about 6,200 feet.

* See also Vigne, vol. ii. p. 258..
t+ Rong-mDo, “ Defile-district.”
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The chief of Rongdo claims descent from the Makpons
of Balti, to whom the district has always been subject.

The following list gives the genealogy of the chiefs,
with the probable dates of accession.

Name, 'P'B.b::le

1 | Avi Smxr e | 1590
2 | Ahmed Khan ... . | 1620
8 | Ali Shah ... . | 1650
4 | Daolat Sher .. | 1680
5 | Assad Ulla Khan e | 1710
6 | Mahomed Ali Khan ... we | 1740
7 | Murad Khan ... . | 1770
8 | Abbas Beg e .. | 1800
9 | Ali Khan.., ... e« owe | 1830 | now reigning.

Husen Khan (son) :

Abdullah Khan (grandson)

DARDU DISTRICTS ON THE INDUS.

Of the country inhabited by the Dards, my informa-
tion is scanty but interesting. When I was in Kashmir
I found the Vazirs of Gilgit and Nager in attendance
upon the Maharaja Guldb Sing, by whose permission
they came twice to visit me. As they both spoke Per-
sian and a little Hindustani, I obtained from them tole-
rably complete vocabularies of the dialects of their own
districts, and a less perfect vocabulary of the dialect of
Chitrdl. The words in these vocabularies are correctly
written according to the spelling in the Persian character,
which all the Dards make use of in writing their own
language, of which there are three distinct dialects,—the
Shind, the Khajunah, and the Arniya.

The Shind dialect is spoken by the people of Astor,
Gilgit, Chelas, Dar¢l, Kohli, and Pélas.
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The Khajunah dialect is spoken by the people of
Hunza and Nager. ‘

The Arniya is spoken in Yasan and Chitrdl.

These dialects have little in common with each other,
and are widely different from those of the surrounding
people.

Astor is situated on the left bank of the Indus, below
Makpon-i-Shang-Rong. It has an area of about 1,600
square miles, Its chief claims descent from Ali Sher of
Balti, and takes the title of Makpon.

Gilgit* is situated on the right bank of the Indus,
along the lower course of the Gilgit river. It is about
100 miles long from north to south, with a mean breadth
of twenty-six miles. Its area is therefore about 2,500
square miles. The chief takes the title of Trakhna, from
an ancestor.

The districts of Chélas, Darél, Kohli, and Pélas, lie
along both banks of the Indus below Gilgit and Astor.

Hunza- Nager is a small tract of counfry on the upper
course of a large feeder of the Gilgit river. It is named
from two towns situated close to each other, on opposite
banks of the river. The two districts have an area of
1,672 square miles. The chief of Hunza is called
Girkhis, and the chief of Nager is called MAgalato.
The former name is no doubt the same as the Kirghis,
who inhabit the steppes of Pamer to the north of Hunza-
Nager beyond the Kérdkoram. I presume that this
district was formerly inhabited by the Dards, and that
they were displaced by the Kirghis nomads. The chiefs
of Shigar who take the Khajunak title of Tham, must
also be Kirghis.

Yasan is a large district on the upper course of the

® In Tibetan Gyil-gyid.
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Gilgit river. It is seventy miles long from south-east
to north-west, with a mean breadth of sixty miles. Its
area is therefore about 4,200 square miles. The chief
places are Yasan and Chatorkun. The chief takes the
title of Bakhto, which is the name of his tribe.

‘When Mahmud Ghaznavi invaded India in A.D. 1030,
the people of @ilgit, Astor, and Chélas were Turks, who
spoke the Turki language.* These Turks were of the
Bhatdwari tribe, and their king took the title of Bkala
Shah, or king of the Bhata tribe. I presume that these
are the same as the Bakhto of the present day; but
their language has become mixed with that of all the
surrounding people, and no longer bears any affinity to
Turki.

Chitrdl is a large district on the upper course of the
Kunar river. The king takes the title of Shah Kator,
which has been held for nearly 2,000 years, and the
story of their descent from Alexander may be traced to
the fact that they were the successors of the Indo-
Grecian kings in the Kabul valley.

The large and interesting country of Kashmir, and
the small principalities of the Alpine Panjéb to the
south of Laddk, are too numerous to be treated of in
this place.

To the east and south-east of Ladék lie the Chinese
districts of Rudok, Chang-Thang, and Ngari.

Rudok lies immediately to the east of Laddk and
Rukchu, but its climate is like that of the latter district.
The principal feature of Rudok is the great Pang-kong
lake, which stretches through the whole length of the
country from east to west, a distance of about eihty
miles. As the mean breadth is about sixty miles, the

* Reinaud’s Fragmens Arabes, &c. p. 117.

L)
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area of this district will be 4,800 square .miles. The
mean height is probably not under 14,600 feet, as the
lake has an elevation of 14,200 feet above the sea.

Chang- Thang comprises the two districts of Chumurti
and Garo on the Indus, but its extent to the eastward
is unknown. The monastery of Tashigong is the chief
place in those districts; but the government of the
country is in the hands of the Gar-pon or Deputy
Governor of Garo.

Ngari* embraces the whole of the upper valley of
the Sutluj, from the Manasarovara lake to the crest of
the Porgyal mountain. It is subdivided into three
smaller districts, Gugé, Gangri, and Purang. Gugé is
the largest of the three, and contains the well-known
towns of Tholing and Tsaprang. Gangri is the country
around the holy lakes, and Purang is the .upper valley
‘of the Gogra or Karnali river.

® mNgakh-ris. This district is called Hyun-des (Sanskrit, Hima-des)
by the Hindus of the Cis-Himalayas ; Ayus being their term for snow.
Hyun-des has been supposed to mean the Huns; but the name is not
Huna-des, but Hywn-des, “ Snow-country,” which is a literal translation
of the Tibetan name of KRa-pa-chan, or “ Snow-land.” The hill word
hysa reminds one of the Greek yw».
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III.-MOUNTAINS.

IL—GENERAL REMARKS.

TeE great Himélaya, which bounds India fo the
north, in one continuous chain of gigantic peaks, from
the southward bend of the Brahmaputra to the holy
lake of Manasoravara, is extended to the westward from
the sources of the Sutluj to the magnificent peaks of
Dayamur ; and from thence to the sources of the Gilgit
and Kunar rivers, where it joins the mountains of
Pamer and Hindu Kush. Though less lofty than the
eastern Him4dlaya, the western half of the chain is second
to none else; and it is probable that some of its peaks
may yet be found superior even to the most elevated of
the Andes.* A single glance at the map of India will
show the reasons that. have induced me to consider the
Bara-Lacha range as the continuation of the true Him4-
laya. It will be seen that the Eastern Himélaya divides
the waters of the Tsang-po from those of the Ganges
and its tributaries, while the Bara-Lacha forms the
water-shed between the Indus and its five affluents. It

® The highest peaks of the Andes are Sorata, 25,267 feet; Illimani,
28,952 foet; and Chimborazo, 21,440 feet. The mean of the thres is
28,558 feet. The highest peaks in the Western Himalaya are, Nanda
Devi (or Jawshir), 25,749 feet; Gyu Peak, 24,764 feet; Monomangli,

28,800 feet ; and Porgyal, 22,700 feet. The mean of these four peaks
is 24,278 foet. .
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will also be seen that the western, as well as the eastern
chain, separates the great Hindu family of India from
the Botis of Tibet. Some mixed races are found to the
south of each chain : the Ldhulis and Kandwaris to the
west, and the Gorkhas and Bhuténis to the east. Lastly,
it will be seen that both ranges form the lines of demar-
cation between the cold and dry climate of Tibet, with
its dearth of trees, and the warm and humid climate of
India, with its luxuriance of vegetable productions.
These facts, joined to the great elevation of the range,
are, I think, sufficient to warrant the selection of the
Bara-Lacha chain as the continuation of the true Him4-~
laya. But there is one marked difference between the
eastern and western ranges which can scarcely fail in
striking the most casual observer. The inferior moun-
tains of the eastern chain generally run at right angles
to its axis, whereas those of the western chain are mostly
disposed in subordinate parallel ranges. The general
parallelism of the principal mountain-ranges of the
world,—of the Himélayas and the Altai, in Asia,—of the
Atlas, in Africa,—and of the Alps and Apennines, the
Pyrenees and Carpathians, in Europe,—has already been
noticed by Humboldt and others. But this parallelism
also exists in the subordinate ranges of the western
Himélaya. Thus we find no less than two distinct and
independent ranges to the south of the western Himé4laya,
both stretching in the same general direction from south-
east to north-west. These ranges I propose to call the
Mid- Himdlaya, and the Outer, or Sub-Himdlaya, leaving
the name of Sewé4lik unchanged for the lowermost sand-
stone ranges.

Beyond the Himédlaya the same system of parallel
chains will be observed in at least three distinct ranges
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of mountains, which I propose to call the Trans- Himd-
laya, the Chushal, and the Kdrdkoram, or Trans-Tibetan
chains. These names are by no means intended to super-
sede any that may now exist, but only as descriptive
appellations of extensive mountain-ranges which at pre-
sent have no general names,

1st. The Trans-Tibetan range is that which we call
the Bolor and Kérdkoram, on the west ; and which pro-
bably merges into the Kuen-lun, on the east.* It is in
fact the northern limit of the Tibetan people, and of their

peculiar language. To the north are the people of Balti,
Ladék, and Chang-Thang, who were known to Ptolemy
as the Bylt and Chate Scythe.

2nd. The Kailds, or Gangri range, runs through the
midst of western Tibet, along the right bank of the Indus,
to the junction of the Shayok. Neither Moorcroft nor
Vigne has given any name to this range, though both
of them crossed it several times, and in different places.
I have ventured to call it the Kailds, or Glangrs range,
because those names are equally celebrated by the Hin-
dus and Tibetans. Kailds, or * Ice-mountain,” is the
Indian Olympus, the abode of Siva and the celestials.
Gang-ri, or *“ Ice-mountain,” is called Ri-gyal, or King
of Mountains, by the Tibetans, who look upon Ti-se, or
the Kailds Peak, as the highest mountain in the world.t

® Humboldt's Cosmos, vol. ii. p. 154. “ The Hindu Kush, or Indian
Caucasus, is a continuation of the Kuen-lun of North Tibet.”

t+ Kailde means “ crystalline, or icy,” and is derived from Kelds,
crystal, which is itself a compound of ke, water, and las, to shine. The
Tibetan name of Gangri (Gangs-R7) means “ ice-mountain,” and Rigyal
(Ri-rGyal) means “ mountain king.”” This is the origin of the name of
Mount Argillos, which Plutarch (De Fluviis) gives to the mountain on
which Bacchus was born. Mount Rigks, in Switzerland, is the same as
the Tibetan Ri-ga, the mountain.
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3rd. The T'rans-Himdlayan range divides the head-
waters of the Sutluj from those of the Indus, and
extends to the western limits of Rongdo and Astor.

4th. The Bara-Lacha (or Western Himdlaya) has
already been noticed. It is the main chain of this vast
maze of mountains, and even on the banks of the Indus,
where all the other ranges dwindle, the true Himélaya
maintains its lofty supremacy in the magnificent peaks
of Dayamur.*

5th. The Mid- Himdlaya, or Pir- Panjdl range, divides
the valleys of Spiti, Lahul, Kashtwar,. and Kashmir, on
the north, from those of Kullu, Punach, and Chamba
on the south, and terminates on the western bank of the
Indus, in the celebrated peak of Mahéban.
. 6th. The Outer, or Sub-Himdlaya, stretches through
Sukhet and Mandi, to the westward, between Kangra and
Chamba, where it is called the Dhaola Dhdr, or White
Mountain. S8till further west it forms the Ratan Panjél,
and terminates in the well-known peak of Gandgarh.

These different ranges form the principal features, and
consequently the natural boundaries of the hill states of
the Panjidb. The whole mass of mountains, from the crest
of the Kdrdkoram range to the plains of the Panjdb,
has an average breadth of 250 miles. The breadth of
the Himdlaya, from the crest of the Bara-Lacha range
to the plains, is about one-half of the whole breadth ; for
though not more than ninety miles broad from Lahul to
Hushiarpoor, it is nearly 1560 miles broad through Kash-
mir to Jammu, on the south. Its length, from the
source of the Indus to the source of the Gilgit river, is
600 miles.

® See Plates IT. and ITI. for views of this splendid mountain, which
I bave seen from Ramnagur in the Panjdb.
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II.—1st. TRANS-TIBETAN RANGE.

The Kdrdkoram, or Trans-Tibetan chain, forms the
natural boundary of Ladfk, and the small Musulmén
districts of Balti, Hunza-Nager, and Gilgit on the
north. Nothing whatever is known of this range to the
eastward of the upper Shayok river, and of the northern
portion we know but little. At the head of the Shayok
river, it is called KArd4 Koram, which is a Turki word,
signifying the ¢ Black Mountains.” To the north of
Balti it is known as the Bolor range: but this name is
only the common appellation of Balti, amongst all the
races of Dardu origin. It is, however, of some value,
as it enables us to state precisely that the Bolor moun-
tains, which have hitherto occupied an uncertain position
in our maps, are no other than the mountains of Balti.
As this district formerly included Hunza-Nager and
Gilgit, the Bolor mountains may now be defined as ex-.
tending for 300 miles from the source of the Gilgit and
Yasan rivers, in east longitude 73°, to the source of the
Nubra river, in east longitude 77°. From the latter
point eastward, as far as the most remote sources of the
Shayok river, the continuation of the chain, about 160
miles in length, is best known as the Kérdkoram range.
The whole length of the chain, from the eastern sources
of the Shayok to the head of the Gilgit river, is 450
miles, the general direction being from east to west.

The learned Humboldt supposes the Bolor mountains
to be the transverse chain, running from north to south
across the Indian Caucasus, and dividing the sources of
the Oxus from those of the Yarkand and Kashgar rivers.
But that chain is universally called Pamer, a name
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which it has borne for many centuries. In A.D. 632-40,
the Chinese pilgrim Hwan-Thsang mentions the district
of Pho-mi-lo, or Pamer, which he makes 167 miles in
length from west to east. To the south of Pamer he
places Po-lu-lo, or Bolor, of which he says that the
south-eastern part of the district is inhabited, and that
the country produces much gold. Both these facts are
true of the present Bolor or Balti; the higher mountains,
moreover, abound in rock-crystal, which is consequently
called the Belor-stone, or simply Belor. The transverse
north and south range of mountains is called Belut-
Tégh, or the “ Cloudy Mountains;” and this name has,
I believe, been confounded with Bolor.* Marco Polo is
the next who mentions Pamer and the neighbouring
districts : I have two copies of his works before me, but
they differ so much that I feel quite puzzled which to
follow. After the mention of Pamer, the earlier copy
has the following—*From hence, the way to Kathay
leads for forty days’ journey between the easf and the
north-east, through mountains, hills, and valleys, in
which there are many rivers, but no villages, except
that some huts and cottages are to be seen amongst the,
mountains. * * * * The countryis called Palow.”
The other copy thus renders the above—*‘ Leaving this
place, he (the traveller) has to go on forty days between
north and north-east, and passes many rivers and deserts;
and in all this journey finds neither verdure nor habita-
tion. This country is called Belor. The people live in
very lofty mountains.” In the later copy, the editor

® In speaking, the two T°s in Belut-Tigh would coalesce, and the
traveller, who knew that 7¥gk meant a mountain, would conclude that
Belu-Tagh was the true name, which would at once be confounded
with Belur-Tégh,
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(Hugh Murray) has apparently corrected the Palow of the
older copy to agree with his own identification, and has
moreover changed the direction from north-east by east,
to north-east by nor¢h, perhaps with a view of bringing it
nearer to the true bearing of Kashgér, which is the next
place mentioned. Now it is evident from Hwan-Thsang’s*
statement, that the district of Pa-lo-lo, or Bolor, must,
in his day, have extended to the north of the Kérdkoram
range, and that the northern portion from Sir-i-kol to
Khafalun, was then, as now, almost uninhgbited. This,
therefore, in my opinion, is the country which Marco
Polo describes.

The Kérdkoram Pass was traversed by the Chinese
pilgrim Fa-Hian, in A.D. 309.f He calls the range
Teung-Ling, or “ Onion Mountains,” a name which they
must have received from the number of wild leeks that
grow upon them, and scent the air in all directions.
They were found by Dr. Thomson on the elevated
plateaux to the south of the pass. Mir Izmet Ullah no
doubt alludes to the strong and unpleasant smell of these
wild leeks, when he ascribes the headache and difficulty
of breathing that are usually attendant on ascending
great heights, to the KA, which is a Turki word, signi-
fying *amell”

The actual height of only one point in this range has

® Fo-kwe-ki. Appendix. The situation of Belor to the Southk of the
Kiérdkoram is also distinctly proved by the testimony of Abu Rihéu,
who accompanied Mahmud Ghasnavi to India. Speaking of Kashmir
be says, “ La partio située au midi et & I'orient appartient aux Indiens,
et 1a partie qui se trouve & I'occident dépend de plusieurs rois, dont le
plus procke est Belor Shah,” that is, the king of Balti.

t+ Fo-kwe-Li, c. iv.

$ Quarterly Oriental Magazine, March, 1825, p. 113. TheGenrda
attributed their headaches to the same cause,, RN



48 a LADAK.

yet been ascertained, namely, the K4rakoram Pass, which
Dr. Thomson found to be 18,660 feet above the sea.
Vigne was of opinion that the height of this pass would
be found ¢ somewhat under 15,000 feet,”” and Mr. Thorn-
ton argues, in favour of this opinion, that it was suffi-
ciently depressed to permit Mir Izzet Ullah’s passage in
the end of October. But though this argument will
hold good for the southern Him4layas, it will only mis-
lead when applied to the northern ranges of Tibet, on
which the snow falls so scantily that many of them may
be crossed even in December.* A single peak to the
northward of Sassar was estimated by Dr. Thomson at
24,000 feet. The estimate may perhaps be a little too
high, but I have great confidence in the accuracy with
which a practised eye may measure heights.

To the eastward, this range maintains its superior
elevation, as Captain H. Strachey found several of the
passes, on one of its ramifications to the northward of
Ruthog, to be between 18,000 and 19,000 feet in height.
To the westward, the same general loftiness may be
inferred, from the known heights of some peaks in the
neighbouring rangest of Hindu Kush and Pamer (or
‘Belut-Tégh). The average height of the peaks may be
estimated at 21,000 feet, and that of the passes at
upwards of 18,000 feet. To the eastward of the Shigar
valley, Dr. Falconer crossed a pass 16,200 feet, on a
spur of the Kédrdkoram.

#® On the 1st of December, Trebeck crossed the Manbir Pass,
-16,500 feet high; and on the 9th of the same month he crossed the
Chang-14, which is not under 17,000 feet. Zordwar Sing crossed the
Umi4si-14, between 18,000 and 19,000 feet, in October, and the Thung-
lung, 17,500 feet, in the end of November or beginning of December.
 + Hindu Kush, - according to Macartney, 20,493; and by Wood,
20,248 ; and the Pamer Peaks, 19,000.
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Vigne* was informed by the Yarkandi merchants that
“the snow does not remain upon Kérdkoram for the
greater part of the year.” But my informants, who
were also Yarkandi merchants, stated exactly the reverse ;
and we know that Izzet Ullah, in the beginning of
November, found snow and ice the whole way over the
pass. It is always difficult to ascertain the snow limit
from the information of travellers and merchants, who,
though they gemerally discriminate sporadic falls of
snow, yet very rarely make any distinction between beds
of snow sheltered in ravines, and the mass of exposed
snow on the mountains that braves the noon-day heat
of a whole summer. I believe that the Kérdkoram Pass
is rarely, if ever, entirely free from snow, although at no
period of the year does the snow accumulate upon it in
any great mass. There was of course much snow on
the pass when Dr. Thomson ascended it in July 1848,
and it was lying much lower on the northern than on
the southern face. The probability is that the Kérdko-
ram Pass has about the same elevation as the snow-line
of the range, and this would at once account for the dis-
crepancies of the different authorities. I would there-
fore fix a height of 18,600 feet as the snow limit on the
southern face, and of 18,000 feet or even less, for the
northern face.t For the snow-line, which in Rukchu
is about 20,000 feet, has already begun to descend, and
in the Pamer range to the north of the Kérdkoram has
been estimated by Wood at rather more than 17,000
feet.}

In the Shayok and Nubra valleys, the prevailing rock
is limestone.§ Granite occurs in the ridge between the

® Kashmir, II. p. 364. t See Plate 1.
3 Wood’s Oxus; p. 364. § Tzzet Ullah, Dr. Thomson.

E
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rivers, and clay-slate towards the source of the Shayok.
The limestone continues towards Ruthog, and the waters
of the Pangkong lake hold a sufficient quantity of lime
to form a calcareous deposit, which cements the pebbles
together in patches of concrete at the bottom of the
lake. But the mass of mountain is composed of granite
and gneiss, which in this, as well as in the other lofty
ranges of India and Tibet, form the highest peaks and
crests of the ridges.

ITL.—20d. KATLAS RANGE.

The Kailds or Gangri range runs through the midst
of Western Tibet along the right bank of the Indus,
from its source to the junction of the S8hayok. At this
point it is cut both by the Indus and by the Shigar
river; beyond which it stretches to the mnorth-west,
dividing the two valleys, and is terminated at the junc-
tion of the Hunza and Nager rivers. The general direc-
tion is from south-east to north-west, and the whole
length of the range from the celebrated peak of Kailds
to Hunza-Nager is not less than 550 miles. In many
of our maps the main stream of the Indus or Singgé-
chu, is laid down to the northward of the Kailds moun-
tains, and the Garo river or Higong-chu is degraded to
a mere tributary, which falls into the great river at
Tashigong. But all my informants agreed in stating
that the Garo river was the Singgé-chu or Indus, and
that the stream which joined it at Tashigong was not
larger than the Hanlé river. The Kailds or Gangri
range therefore extends in one unbroken chain from the
source of the Indus to the junction of the Shayok. It
forms the natural boundary between Ladék, Balti, and
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Rongdo on the south, and Ruthog, Nubra, S8higar, and
Hunza-Nager on the north.

This range has been often crossed by Europeans, but
always on the same high roads, which generally lead
over the lowest and easiest passes. 'We have the heights
of six of these passes in different parts of the range.

Passes. Feet. Authority.

1 | Tsaka-la s ves 15,000 | Trebeck.
2 | Kongtala ... ..| 15495 | Moorcroft, MS.
3 | Chang-la 18,105 Ditto  do.
4 | Lazgung or Sabu-ld ... 17,666 | Dr. Thomson.
5 | Lé Pass 17,600 Ditto.
6 | Hanu Pass ... 16,890 | Col. Bates.

Mean height 16,792 or 16,800 feet.

As the average height of these passes approaches
17,000 feet, the general elevation of the range may be
estimated at not less than 20,000 feet. The height of
the celebrated Kailds peak has been determined by
Lieut. R. Strachey at 20,700 feet. A peak which I
measured on one of the spurs of the range to the north
of Mahé was 18,600 feet. In this part, as we may see
from the heights of the Kongta-la and Tsakala Passes,
the range is much depressed, but in the neighbourhood
of Lé, wherever I could see the ridge, it was entirely
covered with snow in the beginning of October. As
the lofty passes to the northward of 1é are said to be
always clear of snow at the end of summer, the snow-
line on the Kailds or Mid-Tibetan range may be esti-
mated at 19,000 feet,* or more, on the southern face;

® Tn the Journal As. Soc. Bengal, vol. xviii. p. 802, Lieut. R. Strachey

estimates the snow-line on the southern face of Kailds at not less than
19,500 feet, which agrees with my observations. See Plate I.

E 2
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and at 18,5600 feet on the northern face. In the south-
eastern portion of the range, between the elevated table-
lands of Chang-Thang, Rukchu, and Ngéri, the snow-
limit will of course be higher than in the north-western
portion, which divides the valley of the Indus from the
Shayok. In the neighbourhood of Lé, therefore, we
cannot estimate the height of this range at less than
20,000 feet; and although it may be somewhat depressed
between the Pangkong and Tshomoriri lakes, yet it
rises again fowards the south-eastern extremity, where
the lofty peak of Kailds towers over the holy lakes of
Manasarovara and Rdw-an Hrad. On this part of the
range the snow never disappears, and this fact has origi-
nated the name of the mountain both in Sanskrit and in
Tibetan, in which languages Kailds and Gangri respec-
tively mean the ¢ Ice Mountain.”

The geological structure of this range is chiefly clay-
slate, gneiss, and granite. In the neighbourhood of Lé
it is wholly of granite of a very coarse texture.

IV.—3rd. TRANS-HIMALAYAN RANGE.

This range is a branch of the lofty Ri-Gyal, or King
of Mountains, which it certainly equals, and perhaps
surpasses in height. It branches off from the Gangri
mountain to the south of Garo, and extends in one
unbroken chain through the districts of Chumurti,
Rukchu, and Zanskar, to the junction of the Zanskar
river, which rushes dark and turbulent through a vast
chasm in the mountain, where human foot has never
trod. From this it extends to the junction of the Drds
river with the Indus, where it is again cut through by
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the Drés river at a narrow gorge called the Wolf’s
Leap ;* but beyond this point it stretches in one un-
broken chain to the great southward sweep of the Indus
at the junction of the Gilgit river. Its general direc-
tion is from south-east to north-west, and its extreme
length is upwards of 360 miles. It forms the natural
boundary between lLaddk, Balti, and Rongdo on the
north, and Rukchu, Zanskar, Purik, Drés, and Astor,
on the south.

This range is much better known than either of the
preceding chains. I have the measurement of four
peaks determined by myself in 1847, and of no less than
eleven passes, of which I have myself crossed five. The
following are the heights of peaks in the neighbourhood
of Hanlé, and in other parts of the range.

Peaks. Feet. Authority.
1 | Bongo Peak ... ...| 20,786 | A.Cunningham.
2 | Changlung, N.Pk. ...| 20857 Ditto.
8 | Changlung, 8. Pk. ...| 20,141 Ditto.
4 | Hanlé Peak ... ...| 20,660 Ditto.
5 | Lénak Peaks ... ...| 20,000 Ditto.
6 | Tshomoriri Peaks een 21,000 Ditto.
7 | Gya Peak, W.of Gya... | 21,000 Ditto.
8 | Tok Peak (S.of L§) ... | 21,000 Ditto.

Mean height 20,016 feet.

The mean height of the peaks in the eastern part of
the range, is therefore not less than 20,500 feet.

The following table shows the height of different
passes in the eastern half of the range.

# Vigne, Map and Travels in Kashmir, vol. ii.
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Passes, Feet. Authority.
1 | Pass above Chumur ... | 18,600 | Capt. H. ‘Strachey.
2 | Lénak ... .. .. | 18746 | A.Cunningham.
8 | Nakpo-Gonding ee 18,000 Ditto.
4 | Polokonka 16,600 Ditto.
5 | Thunglung ... ... | 17,500 Ditto.
6 | KanduLé ... 16,600 | Moorcroft.
7 | Pangache Li ... ... | 16495 | Dr.Thomson.
8 | Singgé L& ... wo | 16,952 Ditto.

Mean height 17,911 feet.

The Western half of the range beyond the valley of
Zanskar becomes gradually lower and lower until it
sinks suddenly into the Indus at the precipitous defile
of Makpon-i-Shang-Rong. The following are the heights
of some of the western passes.

Passes. Feet. Autbhority.
1 | Namyika .. ..| 18000 | A.Cunningham.
2 | Burgi Pass on Deotsu ... 15,600 | Dr. Falconer.
3 | Alampi L4 ... 15,500 | Vigne corrected.
4 | Siri-Kotul ... ...| 16,000 Ditto.
6 | Harpo-L& 12,100 | Col. Bates.
Mean height 14,440 feet.

On this half of the range the snow annually disap-
pears, excepting on some of the loftier peaks which have
not yet been measured. To the northward of Paskyum,
I saw snow still lying in October 1847, but it was pro-
bably only new snow, which had been falling for some
days before. I estimate the highest peak of this portion
of the range at 17,000 feet. On the eastern half of the
range in Rukchu and Ngéri, the mean height of the
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snow-line is about 20,000 feet. Dr. Gerard* indeed
asserts that on the southward aspect the snow ¢ has
no well-defined boundary at 21,000 feet;” and further
that some of the points which he measured had “an
absolute height of 22,000 feet free of snow.” But a
very slight examination of his own data will show that
his most elevated snow-line was under 21,000 feet. In
the month of September for two successive years, 1846
and 1847, I found snow lying on the ridges to the east
and west of the Tshomoriri Lake, which rise to an
elevation of 20,000 feet. This agrees with Dr. Gerard’s
observation, also made in the month of September, that
the snow-line on the mountains to the north of the lake
rose to a height of ¢ 20,000 feet and upwards.”’t+ Above
this, he says, the snow rested ¢ in vast bodies, having a
cliff of several hundred feet.”” As he afterwards adds,
that “it had ceased to melt,” 20,000 feet or upwards
(or about 20,000 feet) must be taken as the snow limit,
as determined by Dr. Gerard’s observations for the
Tshomoriri mountains. In September 1847, I found
the Lédnak Pass (18,746 feet) perfectly bare, but the peaks
to the north and south of the pass (about 19,600 feet)

® Researches, Asiatic Society of Bengal, vol. xviii. pp. 254-56. But
when he wrote the first account of his travels, which was read before
the Asiatic Society of Bengal, his altitude of.the snow line was less
lofty. I quote his own words: “ The whole circumference of Lake
Chimorerel is embayed by mountains, but hillward, on its north-
eastern shore, the mass of elevated land rose very abruptly from the
water’s edge, and entered the regions of snow, which had an uniform
margin of 19,000 feet.” This was the south-western aspect. See
Plate I.

+ As we have already seen, by the last note, that Dr. Gerard esti-
mated the snow-line on these mountains at only 19,000 feet, the « 20,000
feet and upwards,” is perhaps intended for the actual height of the

mountains themselves. Mr. Agnew and myself estimated them at
between 20,000 and 21,000 feet.
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had still large patches of snow upon their eastern and
northern slopes. In the same month, the four peaks
which I measured in the neighbourhood of Hanlé at
different heights between 20,000 and 21,000 feet, and
averaging 20,483 feet, were all partially covered with
snow. The general height of the ridge was about
20,000 feet, and the snow was lying along nearly the
whole line of crest to the west. On the eastern face it
evidently descended lower, a8 on the Lénak peaks. I
estimate the snow-line of Rukchu at not more than
20,000 feet on the western and southern slopes, and at
19,600 feet, or even less, on the eastern and northern
slopes.*

The great height of the snow-line on this range is
caused chiefly by the radiation of heat from the elevated
plains of Rukchu and Géro, and by the reverberation of
heat from the bare sides of the mountains. It is in
part also due fo its situation in the midst of lofty snowy
mountains, which intercept the ascending vapours on all
sides, and prevent the precipitation of moisture within this
ice-bound region. As the mass of land rises, the snow-line
recedes higher and higher, notwithstanding the increase of
the latitude. This is shown clearly in Plate 1, which
exhibits a section of the mountains from the southern
base of the Himdlaya to the northern foot of the Kér4-
koram. In this section the snow-line is seen to rise
with the mass of land until both attain their greatest
elevation in Rukchu. From this tract the snow-line
descends as the country falls to the northward towards
Yarkand and Kotan. But the fall is less rapid than the
rise. From the eastern peaks of Kullu in latitude 31}°

® Plate L.
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to the Lénak and Hanlé ranges in Rukchu, the rise of
the snow-line is fully 4,000 feet, while the increase of
latitude is only one degree ; but from Rukchu to Pamer
the increase of latitude is five degrees, while the fall of
the snow-line is only 3,000 feet. We must therefore
attribute the greatest part of this difference to the in-
fluence of latitude.

Of the geological structure of this range I can only
speak generally. The Lénak ridge consists of a core of
granite nearly overlaid by clay-slate. To the west of
the pass, the plain of Dongan is strewn with rolled
boulders of granite for several miles. Thence to the
Thung Lung Pass the higher ridges are of gneiss, and
the slopes of mica and clay-slates. Throughout Zanskar
from the Lachalang Pass to the Singgé-l4 the chief for-
mation is limestone, and beyond that the ridge consists
of mica and clay-slates crested by granite, which is the
prevailing rock on the table-land of Deotsu. Trap
occurs in the voleanic district between Hanlé and the
hot-springs of Puga.

V.—4th. THE WESTERN HIMALAYA.

The great Himélaya forms a natural boundary betweern
India and Tibet. On the east it presents the lofty peaks
of Kanchinjinga and Dhwalagiri, which rise to the vast
height of more than 28,000 feet. To the westward it is
less known, but the peaks that have been measured
between the sources of the Sutluj and the Chendb give
an average elevation superior to that of the Andes.

The general direction of the western Himalaya is the
same as that of the other chains which have just been
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described, from south-east to morth-west. The whole
length of the chain from the peak of Monomangli to the
sources of the Gilgit and Kunar rivers is not less than
660 miles. It is pierced in three places by rivers, by
the Sutluj and Para at the base of Porgyal, and by the
Indus at the foot of Dayamur. Its greatest elevation is
the lofty peak of Nanda Devi (Jawéhir) 25,749 feet,
and its greatest depression, the pass of Seoji-14, 11,700
feet, between Kashmir and Laddk. Throughout its
whole extent it forms the boundary between the races
of Hindu origin and the pure Tibetans of Laddk and
Balti. To the south-east it divides the Tibetan district
of Garo from the Indian province of Kumaon. Midway
it separates the Ladéki districts of Rukchu, Zanskar,
Purik, and Drés, containing only pure Botis or Tibetans,
from the provinces of 8piti, Kullu, Lahul, Kashtwar, and
Kashmir, whose inhabitants are chiefly a mixed race of
Indo-Tibetans. To the westward it was once the boun-
dary between the Dards of Chelds and the Tibetans of
Astor and Gilgit ; but the Dards have since penetrated
to the northward, and the Gilgitis of the present day are
a mixed race of Dardo-Tibetans.

To the south of the Sutluj the heights of many of the
loftiest peaks have been determined by Webb, Hodgson,
and the Gerards, but to the north of the Sutluj, no
heights were ascertained by them, except only that of
Porgyal by Alexander Gerard. Beyond this, not more
than five peaks have been measured, with more or less
precision, but the general accuracy of these measure-
ments is proved by the ascertained elevation of several
passes. The following table gives all the heights to the
south of the Sutluj.
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Peaks.

 Monomangli or Gurla...
' Kunlas Peak .
Gula Ghal Peak

L . .

X .

IX. .. .
Badrinath Peak

H
G

U

Kedarnath ... ...
M .
8t Patrick ... ...
' 8t. George ...
Rudru Him4ls ...
Swargs ...

' The Pyramid ... ...
' Jaonli Peak ... ...

E.C .. ..

F. .. .
G. Srikanta ...

Rock Peak ... ...
Windy Peak (Kyobrang) |

ean height

Height.

23,900  Lieut. R. Strachey.
22,5183  Trigonometrical Map.

21,258
20,479
22,707
22511 |
22,491
25,749
22,385
22,385
23531
20,758
23,317
23,482
22,266
22,570
23,300
21,383
28,236
22,954
23,441
22,754
21,894
22,556
21,612
23,062
22792
22,798
22,654
22,390
22,906
21,579
21,940
21,772
21,964
20,296
21,076 |
20,169
20,544
21,108

22274 feet.

Authority.

Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.

69
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- The distance from Monomangli to the Raldang and
Kyobrang Peaks, is only 175 miles, and between these
points we find no less than forty peaks, whose well
ascertained heights exceed 20,000 feet, and which yield
an average of more than 22,000 feet. The passes are
less known, because only the most frequented have yet
been measured. The heights, however, of nine of them,
have been ascertained chiefly by the Gerards and
Stracheys.

Niti Pass e e | 16,670
Kyobrang oee 18,881 | Capt. A. Gerard.
e 18,296 Ditto.

Pasees. Height. Autherity.

1 | Lankpya 17,750 | Capt. H. Strachey.
‘2 | Lakhar... .. .. | 183800 | Lieut.R. Strachey.

8 | Unta dura ves 17,700 Ditto.

4 | Kyungar Ghat ... 17,700 Ditto.

5 | Balch dhura ... 17,700 Ditto.

6 | Deo Ghat «ee s | 18,000 | Trigonometrical Map.

7

8

9

Mean height 17,816 feet.

The average height of this part of the range, by taking
the mean of the greatest elevation, and greatest depres-
sions, is not therefore less than 20,000 feet.

To the westward, the heights of the following peaks
and passes have been ascertained, with more or less
accuracy.

Peaks. Height. Authority.

1 [ Pyramidal Peak <. | 20,108 | Capt. A. Gerard.
2 | Porgyal... ... .| 22700 Ditto.
38 | Chang-Razing P we | 20,500 | Dr. Gerard.
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Peaks. Height. Authority.

Gyn Peak®* ... ...| 24,764 | A.Cunningham.
Parang Peaks ... 19,500 Ditto.

Zanskar Ridge ... 20,000 | Dr. Thomson. A.C.
Ser and Mer ... <. | 20,000 | Hugel and Vigne.
Bal Tal Peak ... ...| 19,650 | Jacquemont.
Dayamur e« | 20,000 | Vigne. Col. Bates.
Peak to N. of Peshawur 20,498 | Macartney.

Ewmqao‘p

Mean height 20,771 feet.

Passes. Height, Authority.
1 | Meyupg L& ... ...| 17,700 | Capt. Gerard.
2 | Parang L4 ... 18,600 | A. Cunningham.
8 | Bara Licha ... 16,5600 Ditto.
4 | Umési L4 18,123 | Dr. Thomson.
5 | Seoji L4 11,634 | A. Cunningham.
6 | Gutumi Pass ... ...| 12,000 | Vigne corrected.

Mean height 15,743 feet.

Taking the means of the greatest heights and greatest
depressions, the average elevation of this portion of the
range will be upwards of 18,000 feet ; and as that of the
other half was found to be upwards of 20,000 feet, the

® The height of this peak depends upon the correctness of the hori.
zontal distance. From Chang-Razing it bore 152° 16’ West, with an
elevation of 5° 24’ after correction for error of collimation. I estimated
the distance at between twenty and thirty miles; and as I afterwards
observed the same peak from the foot of the Lénak Pass, I got another
bearing which made the horizontal distance twenty-four miles. Should
the distance be not more than twenty miles, the height will still be
22,659 feet ; but the greater height is supported by the authority of
Dr. Gerard, who, from his lofty station, 20,400 feet above Chang-
Razing, saw fo the North a detached group of white tops, which he con-
cluded, from the angles they subtended, to be 24,000 feet above the sea.
Researches Asiat. Soc. Bengal, vol. xviii. pp. 255, note.
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mean height of the crest of the western Himaélaya, from
Monomangli to the source of the Gilgit river, may be
assumed at 19,000 feet.

On this range the snow-line can be determined within
very narrow limits. On the three passes crossed by
Lieut. R. Strachey,* each about 17,700 feet, no snow
was found in September. The Lakhar Pass, 18,300 feet,
and the Jayanti Pass, 18,600 feet, were also free from
snow. ‘But the line of perpetual snow was evidently
near, for though the Jayanti ridge was quite free, and
some of the near peaks were clear, to perhaps upwards
of 19,000 feet, yet in more sheltered situations, un-
broken snow could be seen considerably below the ridge :”
and Lieut. S8trachey concluded ¢that 18,500 feet must
be nearly the average height of the snow-line at that
place.”t

Alexander Gerard found no snow on the Kyobrang
Pass (18,313 feet), even in July, and it was equally bare
when visited by Jacquemont. On Porgyal, in October,
the Gerards} found no old snow below 19,400 feet, and
their station on the Chang-Razing mountain, 20,400 feet,
was also clear; but as Dr. Gerard mentions a range due
north, and a peak to the westward, while he is perfectly
silent regarding the lofty peaks to the south, it seems
eertain that their station was on the northern exposure
of Porgyal. I can myself vouch for its southern faces
being covered with masses of snow in the end of August

* Journal Asiat. Soc. Bengal, vol. xviii. pp. 298, 299.

t+ See Plate 1.

1 Besearches Asiat. Soc. Bengal, vol. xviii. p. 254. The name of
Por-Gyal is written Spor-rGyal, the “ lofty twins,” the double Peak of
Por-Gyal being compared to the constellation Gemini (rGyal) the s is
sometimes pronounced, just asin the name of Spiti, which is also called
Piti, although it is invariably written Spiti by the Lamas.
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and beginning of September 1847, when the northern
side seemed generally bare. The absence of snow on the
Pyramidal Peak of Porgyal, 20,106 feet, is more to the
purpose, as it is certain that the Gerards could only have
seen this peak from the south and west. On crossing
the Manerang Pass, on the 30th of August, Alexander
Gerard found the last half mile was over the perpetual
snow, which he distinguishes from the fresh covering of
the former night, in which the foot sank from three to
twelve inches. On descending the Pass to the north, he
‘¢ travelled over the snow for a mile.”” On recrossing the
Pass, on the 7th September, he found that ¢ the snow
had not descended above 400 feet ; but the great field of
ages had a new and deep covering.”* The snow, there-
fore, remains for the whole year on the Manerang Pass.
From the Manerang Pass, Alexander Gerard observed
s‘very distinctly the Paralasa (Bara Lécha) range, covered
with snow.” I estimate the height of this part of the
range at 19,600 feet. On the 8th September, 1847, I
found no snow on the southern face of the Parang Pass,
18,500 feet, but there was a glacier one mile and a half
in length, on the northern face, on which the snow was
frozen hard. Snow was lying in patches on many of the
peaks, at about 19,000 feet, but chiefly on the western
and southern faces. The exposed faces to the north and
east were bare. In September 1846, I crossed the Bara
Lacha Pass, 16,600 feet, twice ; and on both occasions
found it entirely free from snow. The Umési-l4, 18,123
feet, was crossed by Dr. Thomson, in June, at which
time it was, of course, covered with snow : but it was
not clear in October 1846, when traversed by Vazir
Gusaun, the minister of the Mandi Raja. In this part

# Alexander Gerard’s Tour of 1821, pp. 155-56, Calcutta edition.
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of the range, therefore, the snow limit does not exceed
18,000 feet, and is probably not more than 17,5600 feet.
On the Baltal Peak, 19,000 feet, close to the Seoji-14,
the snow remains throughout the year. Dayamur, or
Nanga Parbat (the bare mountain) is, as its name im-
plies, free from snow; but this is owing entirely to its
precipitousness, which prevents the snow from finding
any resting-place. Snow, however, does lie in the hollow
between the peaks.

The following are the different heights of the snow

limit on the western Him4laya.
Snow Limit. Height. " Authority.
1 | On the Kumaun Range 18,500 | Lieut. R. Strachey.
2 | Pyramidal Pk. of Porgyal | 20,106 | A.and J. Gerard.
8 | Manerang Range «. | 18,000 | A. Gerard.
4 | Parang Range ... «.| 19,000 | A.Cunningham.
6 | Bara Lécha to Umasi ... | 17,500 Ditto.
Mean height 18,021 feet.

This height agrees so closely with the elevation de-
duced by Lieut. R. Strachey, that we may conclude,
with some confidence, that the snow-line, on the south-
ern face of the western Himélaya, is between 18,600 feet
and 19,000 feet. On the northern exposure, the snow
limit is somewhat higher. The Gerards, as we have
seen, found the northern face of Porgyal bare, to a
height of 20,400 feet. In September 1847, I observed
very little snow on the northern faces of the Parang
Peaks, about 19,500 feet, while in September 1846, the
crest of this range, as I saw it from the banks of the
Tshomoriri lake, was sheeted in snow. To the west-
ward, as the ridge diminishes in height, with the general
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fall of the country, the snow-line falls somewhat lower,
and in the neighbourhood of the Bara-Lacha Pass is
not more than 18,000 feet. The mean of these obser-
vations is 19,133 feef, or in round numbers, upwards
of 19,000 feet.*

The mass of the western Himélaya, from the Sutluj to
the Indus, is limestone. The ridges of Kyobrang, Pa-
rang, and Umidsi-I4, are all limestone, while the sides
are chiefly overlaid with clay-slate. At Seoji I4, the
formation is mica-slate, but the mass of the northern
mountains of Kashmir, and the peaks of the magnificent
Dayamur, are all of limestone.

VI1—5th. THE MID-HIMALAYA, or PIR-PANJAL RANGE.

This chain consists of four distinct masses of mountain,
which may be styled the Bisahar, the Léhul, the Pir-
Panjil, and the Swat ranges. The Bisahar range is an
offshoot of the western Himélaya, extending for about
sixty miles, from the lofty cluster of Jamnotri peaks to
the Sutluj, below Shatil. It is continued to the north
of the Sutluj by the Lahul range, which stretches to the
north-west for 160 miles, to the great southward sweep
of the Chenéb, in Késhtwér. Beyond this again, it is
continued in the same direction by the well-known Pir-
Panjdl, to the great southward sweep of the Jehlam, at
Mozafarébdd, and across the Jehlam to the Indus, at
Derband. To the west of the Indus it terminates in the
8wét mountains, which extend for about seventy miles
to the junction of the Swét and Panjkora rivers. This
portion of the chain, though not remarkable for its
height, is worthy of most particular examination, for the

# See Plate I.
F
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sake of identifying the celebrated Aornos, which was be-
yond all doubt situated in this range, and which I believe
- to have been the well-known mountains of Mahéban.

The whole length of the Mid-Himélaya or Pir-Panjil
range, from the Jamnotri peaks to the S8wét river, is
about 470 miles. Between the Jumna and the Indus
the direction is from south-east to north-west, as in the
other ranges ; but beyond the Indus the 8wét mountains
run almost due east and west.

The general elevation of this range can be determined
with tolerable accuracy from the ascertained heights of
a considerable number of points. The following tables
show the heights of the principal peaks and passes in

the different portions of the range.
BISAHAR RANGE—PEAKS.
Poaks. Feet. Authority.
1 | Jamnotri, Great E. ... 20,916 | Trigonometrical Map.
2 Ditto Black E. ... | 21155 Ditto.
8 Ditto Lower E. ... 20,122 Ditto.
4 |Hleft ... .. ..| 20501 Ditto.
6 | Hright... .. .. | 20668 Ditto.
6 | H middle e .o | 20,668 Ditto.
7 | The Cone 21,178 Ditto.
8 | a No. 389 . 19,481 Ditto.
9 |L e e e | 19,512 Ditto.
10 | The Needle ... 19,044 Ditto.
1 |J 17,425 Ditto.
12 |1 cre e e | 17,881 Ditto.
13 |h cee eee e | 17,387 Ditto.
14 | g Shatul Peak ... ... | 17,085 Ditto.
16 | d or Pyramidal... ... | 17,174 Ditto.
16 | b e eee .| 16,982 Ditto.
17 | a 17,044 Ditto.
Mean height 19,083 feet.
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BISAHAR RANGE~—PASSES.

Passes. Feet. Authority.
1 | Nalgun Pass 14,891 | A. Gerard.
2 | Rupin ... ... 15,460 Ditto.
8 | Nibrang we e | 16,085 Ditto.
4 | Burang or Buranda ... 15,179 Ditto.
8 | Yusu ... oos 15,877 Ditto.
6 | Shatul ... 15,556 Ditto.
Mean height 15,499 foet.

By taking the mean heights of the peaks and passes,
or greatest elevations and greatest depressions, we
obtain the average height of the Bisahar range at

17,250 feet.
LAHUL RANGE—PEAKS.
Peaks. Feet. Authority.
1 | Westem F. ... 18,798 | Trigonometrical Map.
2 | Kotgarh Pesk ... 17,858 Ditto.
8 | No. 9 Black 16,203 Ditto.
4 | k Peak ... 17,780 N
5 | j Obelisk Peak ... 18,062
6 |f 19,310
7 |e 19,366
8 |d 19,922 | »A. Cunningham.
9 |ec 19,948
10 |b 20,064
11 | a 21,786
12 | Kali Debi Peaks 18,500 |]
Mean height 18,920 feet.

F 2




68 LADAK.

.LAHUL RANGE—PASSES.

Passes. Feet. Authority.
Mooreroft,
1 | Rotang Pass .. .. | 13,000 {Dr' oo A.C.
2 | Kali Debi Pass ... 16,700 | A. Cunningham.
8 | 8aj Pass ... | 158,500 | Dr. Thomson.
Mean height 15,066 feet.

The mean height of the Lahul range is therefore close
upon 17,000 feet, and that of the united Bisahar and
Léhul ranges upwards of 17,000 feet.

PIR-PANJAL RANGE.

Of the Pir-Panjél itself we know much less than of
the other portions of the Mid-Himdlaya. The height
of the loftiest peak was ascertained by Jacquemont to
be 15,000 feet, and that of the lowest pass 9,690 feet.
The mean of these two gives 12,345 feet for the average
height of the crest, which is certainly not too much, as
the heights of two of the most frequented passes ap-
proach 12,000 feet. The Pir-Panjél Pass is 11,970 feet,
and the Mirbal Pass is 11,400 feet; and the mean
height of the three measured passes is 11,020 feet. The
following are the heights of different points in the Pir-
Panjél. "

Pointa. Feet. Anuthority.
1 | Highest Peak ... 15,000 | Jacquemont.
2 | Tata kuti 14,000 | A. Cunningham.
8 | Dydyum e - 18,000 | Vigne.
4 | Kol-Narwah ... 12,500 Ditto.
Mean height 13,625 feet.
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- "'The mean of the mean heights of the peaks and passes
is 12,322 feet, which agrees with the mean before
deduced from the greatest elevation and greatest de-
pression.

Of the height of the Swit range I cannot speak with
any certainty. The peak of Mahdban, as seen from the
Yusufzai plain, at different distances between twenty-five
and thirty miles, I estimated at 6,000 feet, or rather
more, and the highest point in the range is probably not
more than 7,000 feet.

On the Pir-Panjil and Swat ranges, the snow en-
tirely disappears; but it remains throughout the year
on the lofty ranges of Bisahar and Léhul. Of the glacial
lines of the Bisahar ranges, we know but little, although
the Gerards made a special excursion to most of the
passes in this range for the purpose of ascertaining the
snow-limit. The following passages, however, bear upon
the subject and corroborate each other.

In describing the Buranda Pass (15,179 feet), which
they visited in October, 1818,* the two brothers, Dr.
John Gerard and Captain Alexander Gerard, state that
¢ the eastern wall rises with a considerable inclination
for 500 or 600 feet; thence starting backwards, it ter-
minates in a crown of snow, perhaps 1,600 or 2,000
feet higher.” * * * < TJ{s western side rises to a
towering summit deeply clad in' snow, and corresponds
with the opposite or eastern one, being about 2,000 feet
in height.” From these statements, we learn that both
flanks of the pass were certainly bare of snow to
15,179+ 600 =15,799 feet, and most probably much
higher; for the eastern peak is said to terminate in a
“ crown of snow,” and the western peak in a ‘summit

* Tour of 1818, p. 22, Calcutta edition.




)

70 LADAK.

deeply clad with snow.” Now, as the height of the
peaks on both sides is stated at 17,000 feet or somewhat
less, we may fairly estimate the snow-line on the
southern faces of the Bisahar range at about 16,000
feet.

Another passage® leads to a similar conclusion : ¢ Tufts
of moss and grass with a light soil are seen all the way
to the top (of the Buranda Pass), and even rise on each
side to 200 and 300 feet, while higher up on the rugged
cliffs that are doomed to sustain perpetual snow, ani-
mated nature finds a habitation.” The snow-limit by
this account was therefore certainly as high as 15,179
+ 800 = 15,479 feet, which was the boundary of vege-
table life, and was no doubt somewhat higher.

Again, some days later, on the Rupin Pass, 15,460 feet,
at the head of the Pabar river, Alexander Gerardt de-
scribes the strata of the range to the south of the Pabar
as vertical, and that above the summit of this *“mural
portion,” which ¢preserves an elevation of between
15,000 and 16,000 feet, to near Jangleg,” the *rocks
slant towards the summit, and upon the slope lie banks
of congealed snow and ice, having a perpendicular brow
of packed appearance, so much resembling blocks of
marble and quartz, that I doubted for some time of
their reality.”” This account is more explicit than any
other that I have seen in Alexander Gerard’s travels.
From the Rupin Pass to near Jangleg, a distance of
about eight miles, banks of snow lay upon the slope of
the ridge, while the summit was entirely covered with
packed snow. This agrees with the other statements
that no exposed snow was seen below 15,600 feet ; that
above that line it was observed in banks or patches; and

* Tour of 1818, p. 24, Calcutta edition. t Ditto, p. 27.
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that everywhere at 17,000 feet the snow was lying in
undisturbed masses.

The Rupin Pass, 15,460 feet, was crossed by Captain
Herbert and Captain Patrick Gerard, on the 30th Septem-
ber, 1819. In his map, Herbert writes along the upper
course of the Rupin river, « all snow in S8eptember ;" but
Patrick Gerard describes the snow which they found on
their way to the Rupin Pass in detail.* * Distance from
encamping-ground to large snow-bed 2} miles, where
crossed a dangerous chasm. Steep ascent through
patches of snow (half a mile), fresh and melting fast. A
quarter of a mile farther on, no snow. To pass over
snow, sof, knee-deep, thigh-deep, and neck-deep, 3}
miles across eternal snow.” The soft knee-deep and
neck-deep snow was of course freshly fallen. We have
thus another independent and distinct proof that the
Rupin Pass (15,460 feet) was clear of old snow on the
last day of September.

These different observations of the Gerards on the
Bisahar range may be taken as sufficient evidence to
prove that there is no perpetual snow below 156,600 feet,
and that the actual snow-limit is somewhere about
16,000 feet.

On the 17th September, 1849, I took from Simla the
bearings and altitudes of several peaks and snow-lines
in the Léhul range with a very good theodolite, reading
to half-minutes. To test the performance of the instru.-
ment, I first took the altitude of the Shéli Peak, which
gave an elevation of 9,629 feet above the sea, or six feet
in excess of that determined by the trigonometrical
survey. I next turned it upon the Tural Peak, which
is the highest in the Dhaola Dhar or Kangra range,

# Patrick Gerard’s Manuscript Journals. Tour of 1819.
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with a result equally satisfactory; the deduced altitude
being 16,167 feet, or ten feet less than the mean alti-
tude obtained from my former observations at Kangra
and Nurpur. Lastly, I took the altitude of the Kotgarh
peak beyond the Sutluj, to the north of Rémpur. The
altitude obtained was 17,353 feet, or eighty-one feet
less than Captain Herbert’s elevation by trigonometrical
survey. These altitudes do not of course pretend to any
very great accuracy, but they may be depended upon as
near approximations to the truth. Their errors will
arise chiefly from the difficulty of obtaining the correct
distances of points that have not yet been laid down by
a regular trigonometrical survey. The following table
gives the heights of the snow-lines on the Léhul range
as observed from Simla.*

Height of Pk.|  Lower Edge of Snow.
1 |One .. .. .| 19948 | 17658 || M=
2| ,e.. . ..| 19868 | 16887 }17,297
8 | ,f .. .. .| 19810 | 17309
4 | , g KotgrahPeak ... | 17434 | 15988
5 | , j, Obelisk Peak ... | 18062 | 16179 } 16,084
6 | ,k.. .. ..| 17180 | 15940

Mean height ... ... 16,6656

The difference between the heights of the snow-line is
simply accounted for by the difference of position in the
observed points. The first three are situated in the
Kullu range, and are fully exposed to the action of the
south-west monsoon, which blows direct up the valleys
of the Parbati, Gomati, and Sainj rivers. The other
points are situated at the intersection of the lofty trans-

* See Plate 1.
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verse chain which forms the watershed between the
valleys of the ByAs and Sutluj rivers, and which runs in
the same direction as the monsoon. In its passage
along the ridge, the heat of the blast is gradually abs-
tracted, until when it reaches the snow it is reduced to
the temperature of the surrounding atmosphere,.

‘We have thus four distinct and independent observa-
tions for the height of the southern snow-line in different

parts of the Mid-Himélayan range.
Feet. Authority.
1 | InKumaun .. .. | 16,000 | Lieut. R.Strachey.”
2 | In 8. Bisahar ... 16,000 | The Gerards.
8 | In N. Bisahar ... 16,034 | A. Cunningham.
4 | InE Kullu .. 17,297 Ditto.
Mean height 16,333 feet.®

On the same range, but farther north, I found the
Kali Debi Pass, 16,700 feet, covered with snow in July,
and I was assured that the snow never disappeared from
the crest of the Pass. On the whole, therefore, the
mass of observations agree in fixing the snow-limit on
the southern exposure of this range, at 16,000 feet and
upwards.

On the northern exposure, the snow-line is probably
about 17,000 feet. On crossing the Rotang Pass, in the
end of August, 1846, I observed that the snow on the
northern face of the Léhul range did not generally
descend below 17,000 feet, although on particular peaks
it was lying in masses as low as 16,600 feet. On the

* Even if we allow only 15,500 feet for the height of the snow-line in
the South Bisahar range, as observed by the Gerards, the mean height
of the southern exposure of the outer Himélaya will be 16,208 feet.
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Bisahar range, as we have already seen from the obser-
vations of the Gerards, the snow remains throughout the
year; and as the mean height of the peaks which came
under their observation, does not exceed 17,200 feet, it
is certain that the northern snow-line cannot be higher
than 17,000 feet. From the correspondence of these
observations with my own, we may conclude that the
northern snow-line of the Bisahar and Léhul ranges is
somewhat under 17,000 feet.

According to Herbert, the great mass of the Bisahar
range is gneiss. The same rock occurs in the Léhul
range, on both flanks of the Rotang Pass: but beyond
this it is succeeded by limestone, which forms the crest
of the K4li Debi ridge, flanked by silicious schist on the
north, and by trap on the south. Beyond this, at the
8aj Pass, Dr. Thomson found mica and clay slates;
and limestone at the Banahdl Pass, on the Pir-Panjél.
But the mass of the Pir-Panjil, according to Vigne, is
basaltic.

VIL—6th. THE DHAOLA DHAR or OUTER HIMALAYA.

The outer, or Sub-Him4laya, stretches from the bend
of the Byfs, at Mandi, to the well-known peak of
Gandgarh, on the Indus. It attains its greatest height
between the ByAs and Révi, in the precipitous range of
hills called the Dhaola Dhdr,* or White Mountain, to

# This range is called by several names in our maps; as, “ Mony Mas
Kidar,” that is, Mani- Mahes-ki-dhar, or the mountain of the holy lake
of Mani-Mahes, which, however, is not situated in this range, but
beyond the Révi. Hugel calls the range “ Pilam Kidar ”” and “ Chamba
Kidar,” from the names of the districts to the north and south of the
range. The true name is Dhaola, from the Sanscrit Dhkavala, white;
and this was most probably the original name written by Abu Rih’4n,
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the north of Kangra. The general direction is from
south-east to north-west, as in the other ranges, and the
whole length is nearly 800 miles. The Sub-Himélaya
is pierced by the Révi, the Chendb, the Punach, and
the Jehlam rivers, which divide it into several distinct
ridges.

The most easterly of these separate ridges is the
Dhaola Dhér, which forms the natural boundary between
Kullu and Mandi, and between Chamba and Kangra.
It is about eighty miles in length, and is of sufficient
height to be covered with snow for about eight months
of the year. I have observed this range for four suc-
cessive years, and I can state positively that the snow
entirely disappears from it every year, although the
crest of the ridge has an average height of 15,000 feet.
In the end of November, 1846, I marched from Kangra
to Nurpur, and observed these mountains daily, and they
were then entirely bare of snow. On the night of the
30th November, snow fell in considerable quantities,
and did not disappear until the end of the following
rains. In September and October, 1848, when I was at
Simla, I observed this range carefully with a telescope,
and could not discover a speck of snow on any part of it.
Again, on the 16th and 17th of September, 1849, before
leaving Simla, and when not a patch of snow was visible
with a telescope sufficiently powerful for observing the
occultation of Jupiter’s satellites, I took the bearing and
altitudes of several peaks and passes, for the purpose of
verifying the measurements which I had formerly made
from Kangra and Nurpur. The following table gives
the results of all these measurements.

who calls these mountains \i\g Bhdtel, an easy corruption of Julas
Dhaola. See Reinaud'’s “ Fragments Arabes et Persans,” p. 94.
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Nurpur, Kangra. Simla. Hl:;;:L

[ A | Balen Peak ... | 18,783ft. —_ 14,138 | 13,960
B | Cleft Peak ... | 14,981 —_ — 14,981
C | AndrérPeak ... | 15,642 - — 15,642
D | Tural Pass — — 14,808 | 14,808
E | Tural Peak ... | 16,145 16,210 16,167 16,174
F | Thélan Peak ... | — 15,220 — | 15,220
G | Sangér Peak ... —_ 14,529 — | 14520
H | Satméru Peak — 18,575 — 13,575
K | Peak ... — 14,240 | 14,701 14,470
L | Peak ... - 15,109 14,244 14,676
M | Surai Peak ... — 15644 | 15207 | 15425
N | Peak ... — — 15975 | 15,976
P | Thamsar Peak — — | 15826 | 15826
Mean height of the range 15,020

The discrepancies which appear in these results are
mostly attributable to the difficulty which I experienced
in identifying the peaks from the different stations. I
had taken the precaution of making outline sketches of
the crest, as seen both from Nurpur and from Kangra;
but from Simla, at a mean distance of eighty-five miles,
and at a much greater elevation, the ridge presented
such a different appearance that I could not satisfy my-
self as to the identity of more than two or three points.
The Tural peak, which is the highest in the range, was,
of course, readily recognized, as well as the Tural Pass
to the westward. Two other peaks, K and M, agreed
tolerably well with the outlines, and with the bearings
on the map : but the others were all doubtful. One, L,
which I thought I had recognized, was most probably
not the same peak, but I have retained it in the table
because its height, as determined from Simla (although
it is so much below the other), does not decrcase the
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average elevation of the range by more than thirty-four
feet. By striking out this one observation, the average
height will be 15,054 feet.

The elevation of this range is of considerable import-
ance in determining the long-unsettled question of the
snow-line, which, on the joint authority of the great
Humboldt and the learned Colebrook, had been fixed at
13,000 feet, between 30} and 32° of latitude. Lieut.
Richard Strachey,® of the Engineers, was the first to
correct this error, and to determine by observation that
¢ the height of the snow-line on the more prominent
points of the southern end of the belt, may be fairly
reckoned at 16,000 feet, at the very least.”” This con-
clusion is fully borne out by my own observations, one
half of which were made before the publication of Lieut.
Strachey’s paper. The ascertained height of the Dhaola
Dhér, which rises abruptly from the low plains of Kan-
gra, 3,000 feet, to a mean elevation of 15,000 feet, and
of 16,000 feet in its loftiest peaks, proves most clearly
that the snow-line, in the southern Himélaya, cannot
be under 16,000 feet.

The geological structure of this range is almost un-
known. In 1839, when I descended the valley of the
Révi, along the northern spurs of the Dhaola Dhér, I
noted that the whole of the formations, at from 3,000 to
8,000 feet, were of clay and mica slates, and mostly of a
very fine description, well adapted for roofing. The
crest of the ridge is, however, most probably granite and
gneiss, both of which I found on crossing the Chiari

* Journal Asiat. Soc. Bengal, vol. xviii. p. 202. Since the publication
of this paper, however, Alex. Keith Johnston, in his beautiful Physical
Atlas, p. 16, has stated the height of the southern snow-line on the
Himélaya at 15,000 feet.
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Pass, to the south of Chamba. Between Chamba and
Chuari, the gneiss was overlaid by chlorite and mica
slates. On the south of the range, the same fine roofing-
slates (both mica and clay) are found to the north of
Kangra, and to the north of Mandi. Both on the north
and south of the range, the beds of some of the small
streams are washed for iron-sand, which, after washing,
yields as much as 90 per cent. of pure metal. The
same iron ore is worked at Kumén, near Mandi, where
it occurs in thin black, sparkling ribands, in & soft
grey sandstone. The sandstone is pounded with a hard
round boulder, and after washing yields about the same
quantity of metal as the other.

The second portion of the Sub-Himélayan range ex-
tends from the Rédvi to the Chendb, a distance of fifty-
five miles, and forms the natural boundary between
Chamba and Bhadrwér, on the north, and the small dis-
tricts of Chaneni, Bandrilta, and Baldwar, on the south.
Between Bhadrwir and Chamba, the passes of Bhadr
Dhér and Chatr Dhér are upwards of 10,000 feet in
height, and the ridge may therefore have an elevation
of 12,000 feet, or even more. To the south of Chaneni
it breaks into a remarkable triple-peaked mountain,
which is held sacred by the Hindus, under the name of
Tré-kuta Devi (the three-peaked or trident goddess).

The central portion of the Sub-Himélaya is the well-
known Ratan Panjél, which is crossed by the Bhimbar
road o Kashmir. The pass of Ratan Pir, from which
the mountain (Panjdl) derives its name, has an eleva-
tion of 7,700 feet, and the highest peaks rise to about
11,000 feet. It is clothed to the very summit with
magnificent trees, and its glens are not surpassed in
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beaunty by anything that I have seen in the Himdlaya,
always excepting the lovely valley of the Byfis. The
length of this ridge is eighty miles, from the neighbour-
hood of Chaneni to the southern bend of the Punach
river.

The fourth portion of the Sub-Himé4laya is altogether
unknown. It extends from Koteli to Dhéngali, the
Ghakar capital on the Jehlam, a distance of twenty-five
miles.

The fifth, and most westerly portion of the Sub-
Himé4laya, stretches from the Jehlam to the Indus, a
distance of nearly seventy miles. It rises to an eleva-
tion of more than 7,000 feet, and is well clothed with
trees on its northern slopes.

In this general survey of the mountain-ranges that
bound the Panjsb to the north, I have purposely omitted
all mention of the vegetable products that occur at dif-
ferent heights, as this subject naturally forms a part of
Dr. Thomson’s botanical labours. I have also omitted
all notice of glaciers: not that I am unaware of their
existence, but because I have seen so few of them that I
have nothing to say of them which is worth recording.
In 1839, I traversed a magnificent glacier which spanned
the valley of the Cheli rivulet, below the Kali Debi Pass
(16,700 feet). It was fissured in all directions, and
down the main fissure, which was five feet wide, I saw
the stream trickling at a depth of more than 300 feet.
The surface was covered with hardened snow and im-
bedded stones; but the mass, as seen in the fissures,
was clear transparent ice, filled with white specks. This
glacier was about one mile long, and a quarter of a mile
broad, with an average depth of 200 or 300 feet. In
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the same range, Dr. Thomson saw a similar glacier to
the north of the Saj Pass, about thirty miles to the
north-west of Kali Debi. In 1847, I crossed a second
and larger glacier, to the north of the Parang Pass,
18,600 feet. It extended down the head of the Para
river for 2§ miles. At its termination, it was fifty feet
high, but a quarter of a mile upward it was fully
150 feet thick. Its upper end was covered with hardened
snow, but the lower end was half-hidden in fragments of
stone, which were mixed into the ice for several feet in
depth. It was fissured in many places. A still larger
glacier was observed by Dr. Thomson, on the northern
side of the Umé4si-L4, on crossing into Zanskar. It ex-
tended from the top of the pass, 18,123 feet, down to a
level of 14,600 feet, and cannot have been less than three
or four miles in length. All these glaciers are mere still
masses of ice, that are only dangerous when one has to
cross them ; but both above and below Sassar there are
several gigantic glaciers that span the noble valley of
the Khundan river. At different times, the river has
been completely dammed for several months by these
mighty barriers, until the accumulated waters have
burst their icy chains, and swept away all traces of man
and his puny labours, for several hundred feet above the
river.

The following table gives a summary statement of all
the information collected regarding the great mountain-
chains in the north of the Panjéb.*

* See Plate I. for a general section through all these mountain-ranges,
which exhibits the heights of the loftiest peaks, and the elevations of
the different snow-lines and table-lands.
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. Snow-line.
No. Chains. _in' Eﬁ;ﬁﬁ? nggﬁa
Miles. | Peak. Chain. South. North.
1 | Kérékoram, or
Trans-Tibetan .| 450 | 24,0007 | 20,000 | 18,500 | 18,000
2 | Kailés or Gangri,
or Mid-Tibetan.| 550 | 20,700 | 29,000 | 19,000 | 18,500
3 | Trans-Him4laya,
or Tshomoriri...| 850 | 21,000 | 19,800 | 20,000 | 19,500
4 | Western Him4-
laya, or Béra
Lécha ... ...| 650 | 25749 | 20,000 | 18,500 | 19,000
5 | Mid-Him{laya,
or Pir-Panjdl ...| 470 | 21,786 | 17,000 | 16,000 | 17,000
6 | Outer Him4laya, the smow
Dhaola Dhar ...| 800 | 16,174 | 15,020 | gisappears annually.
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IV—RIVERS.

I—.GENERAL REMARKS.

- From the lofty mountains around the holy lake of
Manasarovara, spring four celebrated rivers, the Indus,
the Sutluj, the Gogra, and the Brahmaputra. These
four sources are represented in the ancient Chinese
maps; and the well-known story regarding them is
common both to the Hindus and the Tibetans. The
classical Ganges is fabled to flow from a cow’s mouth ;
and to each of these four rivers is assigned an equally
wonderful origin. The Indus is said to flow from a
lion’s mouth, Singge-kha-bab; the Sutluj, from an
elephant’s mouth, Langchen-kha-bab ; the Gogra, from
a peacock’s mouth, Macha-kha-bab; and the Brahma-
putra, from the holy horse’s mouth, Za-chhog-kha-bab.*
The fable is evidently of Indian origin, as elephants and
pea-fowl are only known to the Tibetans by pictures,
and because the source of the Brahmaputra, or river of
Lhasa, is ascribed to Ta-chhog, the holy steed of Shakya
Thubba, or Buddha.

® Kha-po, or in composition simply K#a, is 8 mouth, and 5ab means
“ descended.” The different names are Seng-ge-kha-bad, “ lion’s mouth-
descended ;”’ g Lang-chen-kha-bab, “ elephant’s mouth-descended ;" v Ma-
bya (pronounced Ma-cka)-kha-bab, “ peacock’s mouth-descended ;" and

1 Ta-mChhog-kha-bab, “ Ta-chhok’s mouth-descended.” Ta-chhok is the
name of Sakya’s steed, and means “ the best horse.”
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The most remarkable feature about the Indus and its
tributaries, is the general parallelism of their courses,
which has been determined by the directions of the
principal mountain-chains. In the ¢ Novum Organum,”
Bacon has noticed the *similitudines physice in configu-
ratione mundi,” and the same similarity may be ob-
served in the peculiar knee-bends which are common to
all the Panjéb rivers. For the curious southward sweep
which occurs in the Sutluj below BilAspur, is also found
in all the other rivers: in the Byés, below Hajipur; in
the Ravi, near Bisoli; in the Chenab, below K4shtwér ;
in the Jehlam, below Mozafardbdd ; and in the Indus,
at the gorge of Makpon-i-Shang-Rong. The same re-
turning bend also occurs in the Kishen Ganga, above
Mozafardbéd.

The most common name for a river is chhu;* as,
Singgé-chhu, the Lion river, or Indus; and Zanskar-
cAhu, the river of Zanskar. When a river is spoken of
generally, it is either called Chhu-chhen, or Tsangpo,
or Tsangchhen. The first means simply the ¢ great
river,” but the latter is a genuine name for a river, and
is applied to the Indus as well as to the Brahmaputra,
although it belongs strictly only to the great river of the
Lhasan territory, which flows through the province of
Tsang. It is now used to signify any large river, in the
same way as Ganga is applied in India. Smaller streams
are called Dok-po, the ‘ narrow water,” or brook; and
Drag-po, the “ rapid water,” or torrent ; or Tsang-chung,
the “small stream ;” but Dok-po is the common term.+

The river system of Laddk consists entirely of the
three great mountain-feeders of the Indus, the Singgé-

* Chhu, “ water,” generally, a river.
+ Grog-po, pronounced Dokpo. Tt is also spelt Dog-po.-

G 2
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chhu, or Indus Proper, the Shayok, and the Zamskar
rivers. But as my account of Laddk embraces the dis-
tricts of Lahul and Spiti, which once belonged to it, my
description of the rivers must necessarily extend to the
‘Chenab and Sutluj: and to complete the subject I will
add some short notices of the other three rivers of the
Panjéb,—the Jehlam, the Ravi, and the Byés.

IIL.—-THE INDUS.

" By some the real source of the Indus is at present
considered an unsettled point,* notwithstanding the dis-
tinct and explicit statement of Moorcroft,t that ¢ the
Sinh-kha-bab rises from the Gangri or Kailds range, a
short way to the south-east of Gartop” (Garo). The infor-
mation collected by Moorcroft agrees exactly with that
which I obtained from different people, that the Garo
river is the Singgé-chhu or Indus, and that there is no
great eastern branch. My principal information was
derived from Anant Ram, the vazir of Shasso, in the
Sungnam valley, who was despatched to Garo by the
late Vans Agnew and myself in SBeptember 1846, with

* Thornton, Gazetteer, in voce Indus, relies upon Gerard, whom he
calls “ probably the highest authority upon the subject.” The two
Gerards are certainly the highest authorities for mountains, as they
discovered some that were not less than 80,000 feet in height, or 2,000
feet higher than the loftiest known peaks. These are stated to be on
the left bank of the Indus, in Rupshu ; but when Dr. Gerard visited
Rupshu he actually passed, unconscious, within eight or ten miles of the
position of those stupendous peaks, which, at a distance of eighty-four
miles, had thrown both the brothers into raptures! Thornton strangely
-quotes Vigne as confirming the height of these mountains; but Vigne
simply says that he looked for them, but they were “ not #m sight.”
Vigne was too honest a traveller to lend his name to such a statement.

t+ Travels, 1. p. 363.
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the Governor-General’s letter to the Governor of Lhasa.
He went from Hanlé up the valley of the Singgé-chu to
Garo, or rather to Higong, which is the winter residence
of the Governor. For the Garo of our maps, which was
visited by Moorcroft, is chiefly a summer encampment, as
its name implies, on the right bank of the Higong-chu,
while the other Garo is situated two marches lower down
the river, and on the left bank. The formeris called Gar-
Yaru, or upper encampment, and the latter Gar-gang,*
or the snowy encampment, because the people retire to
it during the winter, or snow season. Anant Ram
passed by Tashigong, but he saw nothing of the great
eastern branch, which I believe owes its existence
entirely to Gerard, who could only account for the two
names of Higong-chu and Singgé-chu by supposing
them to belong to different streams.

Thornton, who never misses an opportunity of sneer-
ing at Arrowsmith, states in a note that ¢ the existence
of this river and confluence is alleged on the credit of
the map accompanying Moorcroft’s Travels, and stated
to have been compiled from his notes and field-books.”
Now the map referred to, which was published in 1841,
represents the eastern Sinh-kha-bab by a dotted line,
whereas in Arrowsmith’s map of Northern Asia, pub-
lished in 1834, the eastern branch is defined as distinctly
as the Garo river. This branch is just as boldly deli-
neated by the ‘accurate’” Walker in Sheet XI. of the
map of India, published in 1836, by the Society for the
Diffusion of Useful Knowledge. These dates prove
that previous to the publication of the map of Moor-
croft’s and Trebeck’s Travels, an eastern branch of the
Indus had been inserted in our des¢ maps, and that

* sGar, a camp ; Yar, or Yaru, up, upwards; and Gangs, ice, snow.
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Arrowsmith, after he had seen Moorcroft’s and Trebeck’s
notes and field-books, was so doubtful of its existence,
that he only represented it by a dotted line in the map
illustrating Moorcroft’s travels.*

According to my information, the true source of the
Indus lies to the north-west of the holy lakes of Manasa-
rovara and Rawan Hrad, in the south-western slopes of
the Gangri or Kailds mountain, in north latitude 31° 20,
and east longitude 80° 30, and at an estimated height
of 17,000 feet. From its source to Garo, the Indus was
followed by Moorcroft in 1812. Within eight or ten
miles of its source it was 240 feet broad and 2} feet
deep in July, and at Garo, about forty miles from its
source, it was “a clear, broad, and rapid, but not deep
river.” On the 19th September, 1847, I measured the
Indus at an uninhabited spot named Rénak, a few miles
above the junction of the Puga rivulet, and about 260
miles from the source. The stream was there 240 feet
broad, with a mean depth of 1-7916 feet, and an extreme
depth of only three feet. Its greatest surface velocity
was 3658 feet per second, or 2} miles per hour, and its
mean surface velocity was 2-727 feet per second, or

# Mr. Thornton, Gazetteer, s voce Hindu Kush, accuses Arrowsmith
of embellishing the Hindu Kush with “ a goodly peak.” Mr. Arrow-
smith might return the compliment by pointing to the “ Panda Talao,”
with which the Walkers have embellished the eastern branch of the
Indus. Mr. Thornton then contrasts Mr. Walker’s “ usual admirable
accuracy,” as displayed in his map of the countries between the Sutluj
and the Oxus. But in this “ admirably accurate map** I find Baron
Hugel's Muhal, and Vigne’s Mikil Mors, inserted as two distinct
places ten miles apart! Walker's excellent map of Afghanistan is
likewise disfigured by several errors: thus I find Shabkader and Chep-
keder, the latter being only the French spelling of the same name;
PDaneh Chekow is printed instead of Danish-kot; and Antre Roustam
instead of Rustam’s Cave.
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nearly one mile and seven furlongs per hour. From
these data I found the discharge of the Indus fo be only
774 cubio feet per second. The stream was quite clear,
but sluggish, running between grassy banks, half sand,
half mud, the sand being quick, and the grass coarse,
long, and yellow. The banks were flat and low, and
the bottom generally muddy. Below this the character
of the stream was quite changed, and the waters rushed
impetuously down a narrow channel full of huge boul-
ders and enormous rocks.

It will be observed that the Indus at Rénak had the
same breadth, and but little more depth than where
Moorcroft saw it above Garo; but as the current was
“rapid,” its velocity cannot be estimated at less than
five or six miles an hour. This would give a discharge
of about 1,600 cubic feet for July, and of 560 feet for
September. If this estimate be correct, it is certain
that no large stream can join the Garo river above
Rénak.

The course of the Indus from its source to Ranak is
to the north-west, and the distance is about 260 miles,
and the fall 2,600 feet, or about ten feet per mile.

From Rénak to Pitak, opposite to Lé, the distance
is 130 miles, and the direction the same as before,
almost due north-west. The fall of the river is 3,200
feet, or 246 feet per mile. Above Rénak the Indus is
generally fordable, but from thence to Lé it can only be
crossed by bridges. From Lé to the junction of the
Dras river, a distance of 125 miles, the river changes its
course to west-south-west. From this point to the
junction of the Shayok river, a distance of seventy-five
miles, its course is generally north-north-west, and from
thence to Skardo, a distance of thirty miles, it makes a
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sweep up to the northward, and returning to the south
resumes its former course to the north-north-west.

At Nyimo, just twenty-five miles below Lé, the Indus
is joined by the Zanskar river, a dark and turbulent
torrent of equal, or perhaps of greater size. The junc-
tion of the united Waka, Suru, and Dras rivers with the
Indus takes place at Moral, and the confluence of the
Shayok and Indus just above Keris (7,500 feet).

On the 26th of November, Dr. Thomson found the
Indus at S8kardo 520 feet broad, with a mean depth of
711 feet, and an extreme depth of 9} feet. The mean
surface velocity was 2128 feet per second, or about 1}
mile per hour. The greatest surface velocity was 2-686
feet per second, or rather more than 1% mile per hour.

From these data I calculate the discharge at 4,525
cubic feet per second in the winter. Of this amount
about 2,000 cubic feet are probably supplied by the
Shayok river, and the remaining 2,600 cubic feet by the
Indus Proper. The small rivers of Wanla, Waka, Suru,
and Dras probably supply 500 cubic feet, and the Zan-
skar river about 1,000 cubic feet; thus leaving 1,000
cubic feet for the discharge of the Indus at 1é during
the winter season.

From Bkardo to Rongdo and from Rengdo to Makpon-
i-Shang-Rong, for upwards of 100 miles, the Indus
sweeps sullen and dark through a mighty gorge in the
mountains, which for wild sublimity is perhaps un-
equalled.* Rongdo means the * country of defiles,” and
Makpon-i-Shang-Rong means the craggy defile of
Astor.” Between these points the Indus raves from side
to side of the gloomy chasm, foaming and chafing with

* See Plate III, for a view of the bed of the Indus at the Rongdo
Bridge,
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ungovernable fury. Yet even in these inaccessible
places has daring and ingenious man triumphed over
opposing nature. The yawning abyss is spanned by
frail rope bridges, and the narrow ledges of rock are
connected by ladders to form a giddy pathway over-
hanging the seething caldron below. At Makpon-i-
Shang-Rong, 4,500 feet, the Indus cuts the Trans-
Himdlayan chain of mountains by & bold and sudden
sweep round to the southward, where it receives the
waters of the Gilgit river, a mighty stream, perhaps not
inferior to any one of the mountain tributaries. From
Skardo to Rongdo the distance is 40 miles, and the
fall of the river 800 feet, or 20 feet per mile. From
Rongdo to the Shang-Rong the distance is 75 miles,
and the fall 1,700 feet, or 226 feet per mile.

From the junction of the Gilgit river to Attock, 1,000
feet above the sea-level, the course of the Indus is to
the south-west. The distance is 300 miles, and the fall
of the river 3,600 feet, or 116 feet per mile. This part
of its course is but little known; but even at Ohind, 15
miles above Attock, I found the current of the Indus
much more rapid than that of any other river of the
Panjéb.

From its source to Rénak, the Indus is a broad and
fordable stream, rolling its sluggish waters through open
grassy plains. Its general width is about 250 feet.
From Rénak to the junction of the Zanskar river, the
stream is a brawling rapid from 100 to 150 feet broad;
and thence to the confluence of the S8hayok it is a
furious torrent, raving from side to side of a narrow
ravine. At the Khallach bridge, the channel is only
50 feet wide below and 60 feet above. In the winter
the lower part of the Indus is frequently frozen over,
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and in 1841 Zorawar Sing’s troops crossed the Indus on
the ice.

The whole length of the mountain course of the Indus
from its source to Attock is 1,085 miles,* and the whole
fall is 16,000 feet, or 15-4 feet per mile. From Attock
to the sea the length is 942 miles, and its whole length
from the Kailds mountain to the Indian Ocean is 1,977
miles. The minimum discharge of the Indus between
Attock and Mithankot is about 16,000 cubic feet, which
I have estimated in the following manner :—

Discharge at Skardo ... ... 4,600 cubic feet.
Bhigar, Gilgit, and Astor rivers . 4,000
Small unknown streams .. 2,600
11,000
Kabul river ... . 5,600
16,5600

Loss by evaporation between Attock

ad Michankot .. } 1,500
Total discharge ... ... 15,000

In May, when it has been increased by the melting of
the snows, its discharge is six times as great, or 91,791
cubic feet; and in July and August, when swollen by
the seasonal rains, it reaches its maximum discharge of
135,000 cubic feet, or nine times that of the winter
discharge. These estimates are for the Indus itself
above the confluence of the Panjnad. Below the con-
fluence, the minimum discharge of the Indus is about

#* My measurements have all been made by adding one half to the
mesasured lengths obtained by the compasses. Thornton reckons the
mountain course of the Indus at 700 miles, but the practised Geogra-
pher Alex. Keith Johnston estimates it at 1,060 miles, which is

within a few miles of my own estimate. "See Johnston’s Physical Atlas,
p- 45.
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27,000 cubic feet. The discharge in May is 160,674
cubic feet,* and the maximum discharge is 230,000
cubic feet.

The discharge of the Indus at R4nak has already been
stated at 774 cubic feet in September; and I estimate
its winter discharge below Lé at 1,000 cubic feet. As
the Zanskar river is about the same size, the minimum
discharge of the Indus Proper may be taken at 2,000
cubic feet; and the maximum discharge, at nine times
the minimum, will be 18,000 cubic feet. That this esti-
mate is not too great, can be proved by the known rise
of the river (35 feet) at the Khallach bridge, where
the stream is confined between almost perpendicular
rocks, only 65 feet apart. A discharge of 18,000 cubic
feet at this point would require a surface velocity of
not more than 8} miles per hour, or of 12:46 feet
per second.

The waters of the Indus are supplied by the rivers of
the Panjéb in the following proportion.

Cubic Feet. Authority.
1 | Sutlyj ... 5,700 | Major Baker, Engineers.
2 | Byds ... 8,100 | Major Cunningham.
8 | Ravi ... 2,700 | Col. Napier, Engineers.
4 | Chensb ... 4,700 | Major Cunningham.
65 | Jehlam ... 4,000 | Estimated.
20,200

Loss ... 8,200 by evaporation, permeation, &c.

Panjnad ... ... 12,000 cubic feet, discharge.

Indus Proper ... 15,000

Minimum discharge 27,000 cubic feet.

* Wood, in Burnes’s Cabul, p. 374.
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The following table exhibits the discharge of the
Indus below Mithankot in several months of the year.*

Dr. Lord corrected. Wood. Burnes corrected.
In March ... 26,357 —_ -_
» April 66,660 — 67,887
»May ... .. 160162 160,674 —
{ , June ... 163,483 - -
» duly .. 223,678 —_ —_
» August... .. 280177 - —_
» September 217,110 —_— -—_—

In his Memoir on the Indus, Sir A. Burnes has as-
signed to the Indus a discharge of 80,000 cubic feet in
April, and then contrasted this amount with the mini-
mum discharge of the Ganges, as published by George
Prinsep. But the comparison is doubly incorrect, for
the lowest state of the Indus occurs in March, when, as
we have seen, the discharge is not more than 27,000
cubic feet : and the discharge of the Ganges, at Sikrigali,
as stated by George Prinsep, is so manifestly wrong that
it is quite astonishing how any one could have repeated
such an absurd mistake. On turning to George Prin-
sep’s statement, I find that he assigns 21,600 cubic feet

-® Dr. Lord, Medical Memoir of the Valley of the Indus, p. 65, states
the discharge in May at 810,398 cubic feet ; but his calculation must
have been made from the surface velocity instead of from the mean
velocity of the mass. I have therefore reduced all his discharges by
multiplying them by the factor ‘516. This makes the May discharge
agree with that of the accurate Wood. Sir A. Burnes makes the breadth
of the Indus, at Tatta, 670 yards or 2,010 feet, the depth 15 feet, and

the velocity 2} miles per hour. From these data I have calculated the
—1)2
discharge according to the formuls p="22 51 in which « is the

surface velocity, and v the mean velocity of the mass. The result agrees
closely with Dr. Lord’s corrected discharge.
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&s ‘the discharge of the Ganges at Sikrigali, and 20,000
ot Benares. The latter, as Burnes remarks, * differs in
but a trifling degree from that at Sikrigali;” and the
near agreement of these two, he conceives to be a proof
in favour of the correctness of the estimated discharge.*
Had any one told Aim that the discharge of the Indus at
Mithankot was the same as at Dera Ghazi Khan, above
the junction of the Pamjnad, he would at once have
exposed the absurdity ; and yet he takes the Ganges at
Sikrigali to be the same stream as the Ganges at Be-
nares, although between these points it receives the
tribute waters of the Gumti, the Gogra, the Son, the
Gandak, the Baghmati, the Gogari, the Kosi, and the
Mahanadi; of which the Gogra alone is fully equal
to the Ganges at Benares.

As the comparison of the two rivers is a subject of
much interest, I will here state all that I have gathered
regarding the discharge of the Ganges. The estimated
discharge at Benares was, without doubt, derived from
the measurements of James Prinsep, who was for several
years Assay Master of the Benares Mint, and whose
high attainmen{s in all branches of science are sufficient
to guarantee the correctness of his calculations. Indeed
the accuracy of James Prinsep’s discharge of the Ganges
at Benares is most satisfactorily proved by the measured
discharge at Ghazipur, which from data published by
the Rev. R. Everest,t I have calculated at 21,7567 cubic
feet. The only other minimum calculation which I
possess, is luckily that which is most wanted, the mini-
mum discharge of the Ganges at the head of the Delta.
For this I am indebted to the late Colonel Wilcox, who

* Burnes’s Travels, 1. p. 199.
+ Journal Asiat. Soc. Bengal, 1. p. 241,
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was formerly employed on the Great Trigonometrical
Survey, and afterwards in the Observatory of the King
of Oude. The measurements were taken above Comer-
colly and Pubna, and included the streams of the Ja-
linghi and Bhégirathi, as well as the main river. The
discharge of the Ganges at this point was found to be
96,000 cubic feet, or more than three and & half times
that of the Indus. The maximum discharge of the
Ganges at Ghasipur, calculated from the data furnished
by the Rev. R. Everest, I find to be 476,761 cubic feet,
or more than double that of the Indus at its greatest

height. The maximum discharge of the Ganges, at the
head of the Delta, cannot therefore be estimated at less

than 1,500,000 cubic feet, or just six times that of the
Indus. George Prinsep* states the maximum discharge
at Sikrigali, at 1,850,000 cubic feet ; but my calculation,
from his data, gives only 1,430,800 cubic feet. This re-
gult might have been anticipated from the much greater
extent of the Himédlayan chain, drained by the Ganges,
and from the known greater fall of rain in the Gangetic
basin. The latter cause is probably the chief one, as it
is known that the annual fall of rain increases rapidly
from the Jamna, eastward.

III.—THE SHAYOK RIVER.

The principal mountain tributary of the Indus is the
Shayok, or Khundan river, which rises in the Kardko-
ram mountains, to the northward of Lé, in N. latitude
35° and E. longitude 78°, and to the south-eastward of
the Kérdkoram Pass. From its source to the neigh-
bourhood of Sassar, it makes a bold sweep of sixty miles

* Gleanings in Science, ITI. p. 185.
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to the west and south. Thence, for fifty miles, to Man-
dalik, it takes a south-easterly course; and onward, to
the town of S8hayok, which gives its name to the stream,
it flows due south for fifty miles more. From the
source to this point, the whole length of the river is 170
miles, and the fall 6,000 feet, or 35°3 feet per mile. A
short distance above the great north-western bend, the
Shayok receives the waters of the Chkang-chkhen-mo, or
Great Chang river, whose course has been explored by
Captain H. Strachey; and below the bend it receives
the waters of the Long-Konma, from the south-east.
From Shayok to Hundar, the course is west-north-west,
and the distance is about eighty miles. Near this place
it receives the Nubra river, a considerable stream, about
100 miles in length, from the north-west. Beyond this
point it pursues the same direction to its confluence with
the Indus, at Keris, a distance of 150 miles. From
Bhayok to the junction, the distance is 280 miles, and
the fall is 4,500 feet, or 196 feet per mile. From its
source in the Kérdkoram to Keris, where it joins the
Indus, the whole length of the Shayok is just 400 miles,
and the total fall is 10,600 feet, or 264 feet per mile.
The general character of the Shayok is exactly the
reverse of that of the Indus. Its upper course is rush-
ing and turbulent, down a narrow glen, but its middle
course is either broad and rapid, or divided into nume-
rous channels, in an open valley; and in these places
where the waters are much scattered, the river is generally
fordable, although not without difficulty.* Between
Tertse and UnmAru, there are seven distinct branches,
of which three are between 800 and 400 feet in width,
and the others much smaller, with an average depth of
# For this information I am indebted to the kindness of Dr. Thomson.
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two feet. At Surmu, the Shayok is also forded by two
separate channels, each 300 feet broad, with a depth
varying from two to three feet. At the Turtuk bridge,
the river narrows to seventy feet, and in the lower part
of its course, the S8hayok is generally a furious rapid,
confined between precipitous cliffs. In the height of
summer, when the stream is much swollen by the melted
snows, the fords are always difficult. In the winter, the
passage is easy ; and even in the lower part of its course
the Shayok is frequently frozen over, and the stream is
crossed upon the ice. I estimate the winter discharge
of the SBhayok at 2,000 cubic feet, the increased discharge
in May at 12,000, and the maximum discharge in
August at 18,000 cubic feet.

IV.—THE ZANSKAR RIVER.

The Chiling-chhu, or Zanskar river, is formed of two
principal branches, Zanskar proper, and the Sum-Gal, or
river of the “Three Fords.” The head-waters of the
Zanskar river are the Yunam, the Serchu (or Yellow
River), and the Cherpa, all of which rise to the north of
the Himélaya range, near the Bara Lacha Pass. The
head of the Cherpa river, which is the most remote
source of the Zanskar river, is situated in N. latitude
82° 40', and E. longitude 78°. ‘The united stream, below
the junction of the Cherpa, is not fordable until the end
of September ; and the Cherpa itself is not fordable after
mid-day, even in the beginning of September, as both
the rapidity and depth of the stream are much increased
by the daily melting of the snow. The united stream,
called Lingti, follows a north-westerly course, as far as
Phadam, the chief place in the Zanskar district. From
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its source to Phadam, the distance is 130 miles, and the
fall 4,000 feet, or 34:6 feet per mile. At Phadam the
Lingti receives a small stream from the west, and then
takes a due northerly course for upwards of eighty miles,
to its junction with the Indus, opposite Nyimo. In this
part of its course the fall is only 1,500 feet, or 18-7 feet
per mile. The whole length of the Zanskar river is 210
miles, and the total fall is 6,000 feet, or 285 feet per
mile.

About twenty-five miles above its junction with the
Indus, the Zanskar river receives the waters of the Sum-
Gal, or river of the *Three Fords.” The head-waters of
this tributary rise in the mountains to the westward of
the Tshomo-Riri lake, in N. latitude 33°, and E. longi-
tude 78°. Three branches, of about equal size, join their
waters to form this river ; and as each of these streams is
forded separately within the short distance of one mile,
the united stream has received the descriptive name of
Sum-Gal, or the river of the ¢ Three Fords.” From its
source to its junction with the Zanskar river, the course
of the Sum-Gal is north-north-west ; its length is 110
miles, and its fall is about 5,000 feet, or 454 feet per mile.

I estimate the discharge of the Zanskar river at 1,000
cubic feet in the winter, at 6,000 cubic feet in May, and
at 9,000 cubic feet at its maximum, in August.

V.—OTHER TRIBUTARIES.

Of the other mountain tributaries of the Indus, there
are only four that are deserving of particular notice: the
rivers of Dras, Shigar, Gilgit, and Astor.

The Dras river is formed of the united streams of the
Waka, the Suru, the Dras, and the Kuksar rivers. The

H
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‘Waké-chu is formed of two main branches, the Waka
and the Phu-gal, both of which take their rise to the
north of the Himélaya, near the Vingge-l4, in N. lati-
tude 33° 40’, and E. longitude 76° 30". Each stream is
fordable above the junction, but the united stream is
crossed by bridges. The whole length of the Waké-chu
is about 100 miles, the general direction being north-
north-west. The Suru river rises to the north of the
Himé4laya range, in N. latitude 84°, and E. longitude 76°.
Its length is about sixty miles, and its direction about
north-north-east. The Dras river rises to the north of
the Himélayan range, near the 8eoji La Pass, in N, lati-
tude 34°12’, and E. longitude 75°456’. Its whole length
is about eighty-five miles, and its general direction is
north-east. The Kuksar river rises to the westward, in
about 34° 40’ N. latitude, and 75° E. longitude. The
length of its course is unknown ; but it is probably not less
than 100 miles. Its general direction is easterly. The
whole of these streams unite near Kargyil, below which
they cut the Trans-Himélayan range, at the narrow
gorge called the Wolf’s Leap, and join the Indus oppo-
site Mural. I estimate the discharge of the Dras river
at not less than 500 cubic feet.

The Shigar river rises in the K4rdkoram mountains,
in N. latitude 36° 20’, and E. longitude 75°. It takes a
south-easterly direction for 100 miles, and then turns to
the south-south-west for nearly forty miles, to its junc-
tion with the Indus, opposite 8kardo. The discharge of
this stream is probably about 500 cubic feet.

The Gilgit river is one of the principal mountain-
feeders of the Indus. Its upper course is formed of two
principal branches, the Yasan and Parasot rivers. The
former rises. in N. latitude 87°, and E. longitude 73°, at
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the point where the Karfkoram merges into the Hindu
Kush. The source of the Parasot is in 36° 10’ N. lati-
tude, and 72° 40’ E. longitude, on the eastern face of the
range which gives rise to the Chitral, or Kunar river.
After a separate course of seventy-five miles each, the
two streams join above Roshan, in latitude 36° 20, and
longitude 78° 30’, and take an easterly course for twenty-
five miles, to Gakuch, where they are joined by the
Chator-Kun river, from the north. Thence to the town
of Gilgit its course is east-south-east, for fifty miles,
below which it receives the joint tribute of the Hunza-
Nager rivers. It continues the same course for about
thirty miles further, to its junction with the Indus,
below the defile of Makpon-i-Shang-Rong. The general
direction of the stream is to the east-south-east, and its
whole length not less than 180 miles. The minimum
discharge is probably 2,000 cubic feet, or even more.

The Astor, or Hasora river, falls into the Indus in
latitude 356° 30°, and longitude 74° 356". It rises to the
east of the great mountain of Dayamur, and takes a
northerly course of about 100 miles.

VI.—CATACLYSM OF THE INDUS.

Since Moorcroft visited Laddk, there have been no
less than three inundations of the Indus, of which the
last and greatest occurred in 1841. Vigne was the first
to make known the second of these cataclysms, which,
from the information of the people, he attributed to its
right cause,* the bursting of a glacier in the upper
course of the Shayok river. In 1812, when Izzet Ullah
went from L& to Yarkand, he travelled up the Shayok

# Kashmir, II. p. 862.
H 2
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river, from its great western bend to its source in the
Kérdkoram mountains; and in 1822, when Moorcroft
was at Lé, the road by the SBhayok was still clear. The
information which I obtained regarding the Shayok or
Khundan glacier, dates the first stoppage of the river in
the fourth year after Moorcroft left Ladédk, and in the
same year that Jehangir Khoja came from Yarkand, or
in A.D. 1826. The river was dammed only for a short
time, but the road was permanently obstructed. The
second cataclysm happened in 1833, when, to use Vigne’s
account, ‘‘the protecting glacier gave way, and the
mighty flood, no longer confined, rushed down the valley
of the Shayok, destroying every village that came
within its reach.” The third cataclysm occurred in
1841, when the gallant SyAm Sing Atériwala (who fell
at Sobraon) was encamped in the bed of the river.
Suddenly down rushed the wave of the inundation,
thirty feet in height, and the whole camp took to flight :
most of the men were saved, but the baggage, camp
equipage, and guns, were swept away.

The cataclysm of the Val de Bagnes, a small feeder of
the Rhone, is the only great flood of this kind of which
I can find any account; but the Val de Bagnes is scarcely
five miles in length, while the glacier of the Khundan
river is not less than 800 miles from the fort of Attock,
past whose walls the flood rushed in one tremendous
wave about 30 feet high, and continued its overwhelming
course to the Indian Ocean, a distance of 1,750 miles.

‘Who that from Alpine heights his laboring eye

Shoots round the wide horizon, to survey

Indus or Ganges rolling their bright floods

Through mountains, plains, through empires black with shade,

And continents of sand, will turn his gaze
To mark the windings of a scanty rill ? AKENBIDE.
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- The Val de Bagnes is a petty brook, while the Khun-
dan is a mighty river, scarcely inferior to the Indus
itself at their junction above the fort of Skardo.

As a magnificent natural catastrophe on so grand a
scale as that of the cataclysm of the Indus is worthy of
the most particular examination, I trust that the follow-
ing details will prove both interesting and valuable.

When Vigne and Dr. Falconer* were at Skardo in
1837, they heard that the Shayok or Khundan river had
been often ‘blocked up by avalanches and masses of
ice,” and that a flood had occurred not many years
before. Both of these travellers heard of a lake in the
upper course of the Shayok river, but as Mir Izzet
Ullah does not mention it, I conclude that my informa-
tion regarding the origin of the lake is correct. In two
different parts of the Shayok or Khundan river, above
and below Sassar, the bed of the stream is completely
spanned by enormous glaciers. The upper glaciers above
Sassar were seen by Dr. Thomson in 1848. They had
descended from two lateral ravines on the western bank,
and had been thrust right across the bed of the river by
their own weight. But the lower glaciers on the Khun-
dan are those to which my informants attributed the
obstruction of the river, and they were unanimous in
ascribing the flood to the long stoppage and sudden
escape of the accumulated waters of the Khundan. The
exact position of the great glacier is known within a
few miles. It is situated somewhere between Sassar
and the junction of the Chang-Chhenmo, and as the
distance between these points is only 50 miles, we may
place the glacier with tolerable certainty at about 30
miles below Sassar, and 20 miles above the junction of

* Journal Asiatic Soc. Bengal, X. p. 617.
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the Chang-Chhen-mo. This part of the course is now
quite inaccessible, owing to the accumulated mass of ice
and snow. The high road from Lé to Yarkand formerly
ascended the bed of the Khundan or Shayok river the
whole way to its source in the KArdkoram mountains;
but since the obstruction of the channel, the road now
takes a more westerly direction up the Nubra river, and
then crosses & lofty pass to Sassar on the Khundan. At
this point it again leaves the Khundan, on account of
the upper glaciers seen by Dr. Thomson, and proceeds
over a rugged and elevated tract to the head-waters of
the river.

In these cold and lofty regions, almost every ravine is
filled with a glacier, which, except during a very warm
summer, never moves, but is bound to the rocks every
night by the icy chains of frost. A glacier is melted on
its under surface by the higher temperature of the soil,
and on its upper surface by the thawing of the snow
under the direct rays of the sun. The heated stones
that lie on the top form hollows and clefts that admit
the external air, and little rills of water trickle over the
sides in all directions. The glacier is thus furrowed by
holes, penetrated by cracks, and undermined below, until
it becomes narrower than the ravine which contains it.
It then descends by its own weight, and is either rent
to pieces by unequal pressure, or checked by some
opposing obstacle. In a very warm and dry summer
the glaciers in the lateral ravines of the Khundan would
be so much diminished by melting and evaporation, that
they would be impelled onwards by their own gravity
right across the channel of the river. This I suppose to
have been the case towards the end of September 1826,
from which time the channel of the Khundan river has
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never been clear, and the accumulated waters have
formed a lake of considerable size, to which the people
have given the name of Nubra Tsho, or the Nubra Lake.
The accounts which Vigne received were * various and
most conflicting, but all agreed that it was very large;”
and he concluded that it might be ¢ three or four miles
in length and less than a mile in width.” My informant,
who had seen the lake, said it was four or five kos (eight
or ten miles) in length, and less than a quarter of a kos
(half a mile) in breadth; and such is the shape, that I
should suppose it must take in the confined channel of
the Khundan river.

In 1833* this barrier was burst, and the accumulated
waters rushed down the valley of the Shayok, destroy-
ing every village within their reach; from Nubra to
Skardo, a distance of 120 miles, the flood-wave descended
in a single day, at the rate of ten miles an hour; and
the marks of its fury were still to be seen at Skardo in
1837. 8o well was the cause of this inundation known
to the people, that it was believed ¢ that the same
terrific visitation might be expected to occur again at no
very distant period.”t

The expected cataclysm occurred in June 1841, but it
was immensely greater in volume and more devastating
in its effects than the previous inundation of 1833.

During December 1840 and January 1841, the Indus
was observed to be unusually low between Torbela and
Attock.} In February and March it became lower, and

® Two different informants fixed the date as follows :—one said four-
teen years before 1847, that is in 1838 ; the other said “ just before
Zorawar Sing invaded Ladik.” As the invasion took place in 1834,
the cataclysm may be dated in 1833.

t+ Vigne’s Kashmir, II. p. 362.
1 Major James Abbott. Journal Asiat. Soc. Bengal, XVII. p. 230.
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was even fordable not far above Attock; but in April
and May, though still very low, it was no longer fordable,
as the depth of the stream had been much increased by
the melted snows. Early in June the barrier was burst,
and the collected waters of nearly six months rushed
with overwhelming violence down the narrow valley of
the Shayok, sweeping everything before them. Houses
and trees, men and women, horses and oxen, sheep and
goats, were carried away at once, and all the alluvial
flats in the bed of the river, which had been irrigated
with laborious care, were destroyed in a moment. This
happened in the middle of the month of Jyeth in the
Sambat year 1898, or about the 1st June, A.D. 1841.
According to the testimony of the people of Chulung
and Tartuk, on the western boundary of Chhorbad, the
wave of inundation passed their villages at two o’clock in
the afternoon. As these villages stand on opposite
sides of the river, and are ten miles apart, the concur-
rence of testimony may be taken as a proof of its correct-
ness. Two days afterwards, and exactly at the same
hour, the flood passed by Torbela, a distance of 550
miles. The rate is 114583 miles per hour, or 16-81 feet
per second, being only just half that of the flood-wave
of the Val de Bagnes in 1818 at its first burst into the
valley of the Rhone. The fall from the Khundan gla-
cier to Torbela is 16,000 feet, or just 20 feet per mile.
The devastating effects of this terrible flood were still
quite fresh in 1847. At Tertse, one of the widest parts
of the valley, they could be traced to a height of more
than 20 feet above the stream, where straws and twigs
were massed together in lines two or three feet broad,
and upwards of half a mile from the channel of the river in
October 1847. But the most striking effect of the flood



CATACLYSM OF THE INDUS. 106

was the entire absence of trees in the valley of the
Shayok, while the lateral valley of Nubra was full of
trees upwards of a hundred years old.* There were of
course many young trees in the bed of the Shayok, but
they were the growth of only a few years. At Surmu
and at other places in the Khapolor district, numbers of
fruit-trees were observed standing amidst large tracts of
sand and gravel.

The following table shows the loss of life and property
in most of the villages along the Shayok from the junc-
tion of the Nubra river to the fort of Skardo.

Districts. Houses. | People. | Horses. | Oxen. g‘::g: othl::!. Trees.
Nubra ... ...| 19 83 18 | 114 |1040| 178 | —
Chhorbad ... | 140 8 — —_ —_ 864 | 140
Khapolor ... | 163 1 1 4 — 869 | —
Keris ... ...|] 20 — — —_ —_ 127 | 4,900
Skardo... ... 9 — - —_ —_ 107 {1,190
Parguta e ] — — —_ —_— —_ 10 | 1,200

Total ...[851 | 92 | 19 | 118 |1,040 |1,645 |7,430

From this list we learn that the principal loss of life
occurred in the Nubra district, where the valley of the
Shayok expands to about half a mile in breadth. There
the shepherds and herdsmen, with their flocks and herds,
were overwhelmed in the midst of the open plain, with-
out & chance of escape. In the lower part of the valley,
where the channel is confined, and where the villages are
generally built high above the stream, there was no loss
of life. Even amongst the low-lying hamlets in the bed
of the river, the loss of life was trifling, for the distant
roar of the rushing waters was a sufficient warning to

* This fact was communicated to me by Dr. Thomson.
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the people who had beheld the inundation of 1833, and
with a few exceptions they all made their escape up the
mountains.

The effect of the inundation at Torbela has been so
graphically described by Major James Abbott from the
lips of an eye-witness, Ashraf Khan, of Torbela, that I
will quote it entire.* ¢ At about 2 p.M. a murmuring
sound was heard from the north-east among the moun-
tains, which increased until it attracted universal atten-
tion, and we began to exclaim, ¢ What is this murmur ?
Is it the sound of cannon in the distance ? Is Gandgarh
bellowing? Is it thunder?’ Suddenly some one cried out,
¢ The river’s come.” And I looked and perceived that all
the dry channels were already filled, and that the river
was racing down furiously in an absolute wall of mud,
for it had not at all the colour or appearance of water.
They who saw it in time easily escaped. They who did
not, were inevitably lost. It was a horrible mess of foul
water, carcases of soldiers, peasants, war-steeds, camels,
prostitutes, tents, mules, asses, trees, and household
furniture, in short, every item of existence jumbled toge-
ther in one flood of ruin; for Raja Gulab Sing’s army
was encamped in the bed of the Indus at Kulai, three
kos above Torbela, in check of Painda Khan. Part of
the force was at that moment in hot pursuit, or the ruin
would have been wider. The rest ran, some to large
trees which were all soon uprooted and borne away ;
others to rocks, which were speedily buried beneath the
waters. Only they escaped who took at once to the
mountain-side. About five hundred of these troops
were at once swept to destruction. The mischief was
immense. Hundreds of acres of arable land were licked

* Journal Asiat. Soc. Bengal, XVII. p. 231.
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up and carried away by the waters. The whole of the
Sisu-trees which adorned the river’s banks, the famous
bargat-tree of many stems, time out of mind the chosen
bivouac of travellers, were all lost in an instant.”

Throughout the mountain-course of the Indus the
devastation caused by this terrible flood in the low lands
along the bank of the river was complete. All the cul-
tivated lands were swept away, and not even a single
tree was left standing to mark the spot where careful
tillage and laborious irrigation had for hundreds of years
wrung luxuriant crops from the thirsty soil. The fields,
the houses, and the trees, were all overwhelmed in one
common ruin; while man and the animals which he has
domesticated, horses and oxen, sheep and goats, gene-
rally managed to escape.

The ruin caused by this awful inundation in the bed
of the Indus, between Torbela and Attock, was so over-
whelming and so vast, that it will take hundreds, if
not thousands of years, to enable time to repair, with its
healing hand, the mischief of that terrible hour. The
revenue of Torbela has in consequence dwindled from
20,000 to 5,000 rupees. Chach has been sown with barren
sand. The timber, for which the Indus has been cele-
brated from the days of Alexander until this disaster,
is now so utterly gone, that I vainly strove throughout
Huzara to procure a Sisu-tree for the repair of the
field-artillery carriages. To make some poor amends,
the river sprinkled gold dust over the barren soil, so
that the washings, for several successive years, were
farmed at four times their ordinary rent.”*

Opposite Attock, the waters of the Kabul river were
checked and forced backward for upwards of twenty

® Major James Abbott.
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miles, by the mighty wave of inundation. The fort of
Akora, and the village of Messabanda, were overthrown ;
and when I saw them in January 1848, were mere scat-
tered heaps of ruin.

As everything connected with this tremendous inun-
dation must be interesting, I have attempted to ascer-
tain, approximately, the mass of the accumulated waters
in the Nubra Tsho, or Lake, formed by the glacier bar-
rier, as well as the mass and height of the cataclysmal
wave. In calculating the accumulation of water, I have
estimated the usual winter discharge of the Khundan
river at 800 cubic feet, or less than one-half of the dis-
charge at its confluence with the Indus. The increased
discharges in April and May are based upon the known
rates of increase in the discharge of the Indus, which
have already been given. The accumulation began in
December.

Date. Velocity. Accumulation.
December 1840| 800 cubic ft. persec. | 1,249,920,000 cubic ft.
J anuary 1841 800 ” 9 1 924’9’920’000 ”
February » 800 » 1,128,960,000 ,,
March 2 800 » » 1,249,920:000 ”»
April » | 2000 " 5,064,000,000 ,,
May » | 4800 » 12,918,320,000 ,,

22,861,040,000 »

From this amount a considerable deduction must be
made for loss by evaporation and percolation. I do not,
therefore, estimate the whole mass of accumulated waters
at more than 20,000,000,000 cubic feet. But even this
would be sufficient to form a lake twelve miles in length,
with an average breadth of 526 yards, or 1,578 feet, and an
average depth of 200 feet. The surface of the lake would
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have been half a mile or more in breadth, and the depth
at the lower end, against the glacier, would have been
400 feet. As the fall in this part of the bed of the river
is somewhat less than thirty-five feet, a lake of this depth
would be exactly twelve miles in length.

The bursting of the barrier was, I have little doubt,
caused by the cutting powers of the overflowing waters,
which must quickly have worked enormous clefts in the
outer face of the glacier. In a few days these clefts
would have been worn deeper and deeper, until the icy
mass at length gave way under the mighty pressure of
the vast liquid body. Then the imprisoned waters burst
forth with a roar of exultation, lashing themselves into
foam against the rocks, careering madly from side to
side, and sweeping all things before them in the wild
might of their untamed strength.

According to the information given by the people of
Chulung, on the Shayok, the flood was three whole days
in passing off; two days in full height, and the third day
considerably decreased ; on the fourth day the flood had
mostly gone by, but the stream was still much swollen.
The following calculation shows the daily discharge of
water for each of the three days of flood, with a small
allowance for the fourth day.

Daily discharge.

1st day at 100,000 cubic feet per second, 8,640,000,000 cubic feet.
2nd ,, 80,000 9 ” 6,998,400,000 »
8rd ,, 40,000 - 9 8,499,900,000 ”

' 4th ,, 20,000 » » 1,728,000,000 ”»

Total discharge in four days ... 20,866,800,000 »

Total mass of accumulated water, 20,000,000,000 »

By dividing the maximum discharge of 100,000 cubic
feet per second by the ascertained velocity of 11:4583

r
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miles per hour, or 16-81 feet per second, we obtain 5,948
square feet as the sectional area of the cataclysmal wave.
From this I have deduced the rise of the river in differ-
ent parts of the channel according to its width. These
heights, however, do not give the actual rise of the
water, which must always have been greater immediately
above every narrow part of the channel.

‘Width of River. Rise.
Above Tertse ... ... 250 feet broad 2379 feet.
Near Turtuk ... .. 100 ,, , 5948 ,,

The height of the flood below Tertse was ascertained
to have been between twenty and thirty feet, by the
broad lines of straw and twigs which marked the ex-
treme limit of the inundation. In the open plain of
Unméru, the waters must have been kept at the same
level as at Tertse, by the obstruction offered to their
passage in the narrow channel between Chulung and
Turtuk. This would account for the lines of straw and
twigs being observed about half a mile from the present
bed of the river.

The valley of the Indus, below the junction of the
Shayok, narrows in some places to 100 feet, and even
less. At these points, therefore, the flood must have
risen to & height of sixty feet at least, and must have
caused a considerable back wave up the confined channel
of the Indus proper, or Lé river. And this was actually
the case, for the effect of the inundation is said to have
been felt for nearly thirty miles up the Indus, while at
Sarmik, ten miles above the confluence, the lower cul-
tivated lands were destroyed, and no less than 1,200
fruit-trees were swept away by the back-water flood.

At Skardo, where the river expands to 520 feet in
width, and where the sandy flats rise at least thirty feet*

* Vigne, II. p. 260, states that water is found at a depth of ten yards.
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above the general level of the stream, it is probable that
the flood did not spread much beyond the usual limits.
The rise would, therefore, not have been more than ten
feet. But below Skardo, in the confined and rocky
channel, which is the prevailing character of the bed of
the Indus throughout the Rongdo district, the flood-
wave would have risen to its full height of sixty feet ;
and at the “ Craggy Defiles” of Makpon-i-Shang-Rong,
the curbed waters must have been massed up at least
100 feet in height.

At Ghori Trap, below Attock, where the width of the
river is not more than 2560 feet,* the wave of inundation
must have attained a height of at least 23-79 feet; and
this will at once account for the height of the waters at
Attock, which are said to have submerged the fort of
Khairabad by their sudden rise of nearly thirty feet.

From Attock to the sea the inundation pursued its
ruinous course, but I have no information as to the
extent of the country flooded, or the numbers of people
swept away. According to the papers of the day, the
devastation of the three Deras,—Ismail Khan, Ghaze
Khan, and Fateh Khan, was very great; and I trust
that full particulars of this extraordinary flood may yet
be collected by some of the many British officers now
stationed along the Indus.

VII.—THE JEHLAM RIVER.

The Jeklam river takes its name from the town of
Jehlam, beneath which it flows. In Kashmir, it is called
Behat, a contraction of the Sanskrit Vifasta, which the
Greeks slightly altered to Hydaspes. The Jehlam drains

* Wood’s Oxus, p. 125.
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the whole valley of Kashmir: and the reputed sources
of its principal feeders are all esteemed holy. The Behat
takes its rise in the small pool of Vira Nég, which Je-
hangir walled round ; but its true source is some miles
further to the south-west, in N. latitude 33° 30’, and E.
longitude 75°25'. Its most distant sourceis in the lake
of Sesha Nég, at the head of the Lambodari, or Lidar
river, which joins the Behat below the town of Islama-
bad. Between Shahabad and Islamabad, it receives the
river of Brang; and a few miles below Bij Bihfra, it
receives the united waters of the Veshau and Shupyen
rivers. The Veshau, or Veshavi, rises in the holy fount
of Kosa Nag; and the Shupyen river in the Lake of
Nandan Sar. Below the city of Srinagar, the Behat is
joined on the east by the Sindh, which is the largest of
all its tributaries. From this junction the river con-
tinues its north-westerly course to the Wular lake, which
it leaves above the town of Sopur, and then flows on in
a south-west direction to Bardhmula, receiving midway
the waters of the Lolib river. The whole length of the
Behat, from its source to Bardhmula, is 150 miles. From
Shéhibad to Bardhmula, the river is navigable. The fall
is only 400 feet in 120 miles, or 3-33 feet per mile; and
the usual rate of the current is about a mile and a half
per hour. Vigne* says that a piece of wood thrown into
the stream at Kénibal, will reach the city in 24 hours.
As the distance is about 64 miles, the rate will be 22 miles
per hour: but I was 2} hours in descending the stream
from the Islamabad bridge to the Bij Bihira bridge,
a distance of little more than six miles, with two men
gently paddling the boat. Again, in descending the
stream from Bij Bih&ra to Wantipur, I went on shore to
* Kashmir, II. p. 22.
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warm myself by walking, and I distanced the boat,
although it was paddled by two men. I do not therefore
estimate the velocity of the current at more than 1} mile
per hour, and I believe that it is considerably less.

At Islamabad, the breadth of the stream is 120 feet,
with a maximum depth of 12 feet 8 inches. It is
spanned by a log bridge, 118 feet in length, with two
openings. At Bij Bihara, below the junction of the Lidar
river, it is spanned by a bridge 250 feet in length, with
four openings. Between these points the water is beau-
tifully clear, and the bed of the river is generally sandy,
and ripple-marked, and covered with shells and broken
pottery. In a few places the bottom is stony, but the
stones are all small and rounded. At Pampur the Behat
is spanned by another log bridge, 826 feet in length,
with five openings ; but the water is slightly muddy, and
the bed of the river can no longer be seen. Below Pam-
pur, and opposite Panthasok, the abutments and two
piers of a stone bridge are just visible above the water.
In its course through the city of Srinagar, the channel
of the river is narrowed to 250, and even to 200 feet,
with & varying depth of from six to twelve feet. The
stream is very sluggish, and the surface of the water in
many places is covered with the green slime common
to stagnant pools. In December, Moorcroft found the
river 210 feet broad, with a mean depth of nine feet, and
a velocity of 2,400 feet per hour, or of 0:6666 feet per
second ; which gives a discharge of 1,150 cubic feet per
second.

At Sambhal, or 8ambhalpur, below the junction of the
Sindh river, the Behat is spanned by another bridge,
340 feet long, with five openings. The average depth of
the water is about fourteen feet at the same place. On

I

[ g
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the 16th December, Trebeck* found the depth of water
from one to three fathoms. Assuming twelve feet as the
average depth in December, and the rate of the current at
2,400 feet per hour (the same as at Srinagar), the winter
discharge of the united streams of the Behat and Sindh
rivers will be 2,480 cubic feet. At BarAhmulat the dis-
charge is most probably not more, as the waters of the
Loléb river may be supposed to supply the great loss by
evaporation on the Wular lake.

From Barihmula to Mozafarabad, the Behat pursues
an easterly course for 100 miles. The total fall between
these places is 3,800 feet, or thirty feet per mile; and the
character of the river entirely changes from a placid and
sluggish stream to a raving torrent. Below Tattamula,
and about sixteen miles from Bardhmula, the rocky cliffs
rise almost perpendicularly from the river to & height of
300 and 400 feet ; and in some places that I noticed, the
bare steep cliffs were not less than 800 feet above the
stream.

As the height of the Behat, near Tattamula, is about
5,000 feet above the sea, the whole of Kashmir must
have been submerged by the waters of the river, before
the wearing down of these cliffs.} The level of the
Kashmirian lake would have been about 5,800 feet above
the sea, and from 50 to 100 feet above the Karewahs,
or isolated alluvial flats now remaining in Kashmir.

® Moorcroft’s Travels, II. p. 220.

+ This name is properly Vardha-mula, the Boar Avatar’s spring.
The Varéha Ganga is now a dry hole, fifty feet long, thirty feet broad,
and twenty feet deep. The spring has become dry, but the place is
still esteemed holy.

1 As Tattamula (Sanskrif, Tapta-mula), the © hot spring,” may
indicate volcanic action, the immediate cause of the bursting of the lake
may have been the sudden rending of the rock by an earthquale.
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The great Karewah of Nonagar, opposite Avantipur,
which rises from 200 to 260 feet above the plain, is a
mass of lacustrine deposit. I searched in vain for shells
as I crossed over the Karewah to Payachh: but I was
more fortunate at Wantipur, where I obtained numerous
specimens of Cyclas rivicola in the horizontal strata of
clay and sand at different heights up to nearly 200 feet
above the present level of the river, and about eighty feet
below the presumed level of the lake. The high level
land of Marttand was probably not submerged, but the
horizontal beach-marks are still quite distinct on the
" limestone cliffs above the cave of Bhaumajo and the holy
spring of Bhawan. Above Rdmuki Serai, on the Shup-
yen river, the Karewah forms a bank about 100 feet in
height, in horizontal strata of different kinds. The
uppermost twenty feet are composed of stiff alluvial soil ;
the next twenty feet of rolled stones and loose earth ; and
the lowermost sixty of indurated blue clay. The last
must have been deposited by the lake in its state of
quiescence ; but the middle stratum could only have been
formed by the first grand rush of waters on some sudden
burst of the rocky barrier below Tattamula; and the
uppermost would have been deposited by the subsiding
waters as they reached the newly-formed level. Then,
as the rocky bed was gradually worn down, the different
streams worked new channels for themselves in the
former bed of the lake, until the present Karewahs of
Nonagar, Pampur, and Kénikpur were left first as
islands in the decreasing lake, and eventually as long
flat-topped hills in the midst of the open plain, just as
we now see them. The Karewah of Nonagar is about
five miles in length by two and a half miles in extreme
breadth.
12
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Above Uri the Behat has once been spanned by a
stone bridge thrown across a very narrow part from cliff
to cliff; but to judge from the lowness of the remaining
portions of the abutments, the bridge must have been
swept away by the very first extraordinary rise of the
river. High up on the right bank stands a ruined serai
of the Mogal emperors. Opposite Uri the river is now
crossed by a suspension-bridge of leather ropes. Above
Hatiya there is a second suspension-bridge of twisted
leather ropes 258} feet in length.

At Mozafarabad the Behat is joined by the Kishen
Ganga, a considerable stream which rises in the moun-
tains to the north of Kashmir, in N. latitude 34° 30,
and E. longitude 75° 20’. It flows first to the westward
through the districts of Gures, Suti, and Draw4, then
turning to the south-west it pursues its course through
Kerigdm and Karnd to Mozafarabad. The late Mr. Vans
Agnew ascended this river on his way to Gilgit ; but as
he was not a surveyor, his travels were confined to a
mere descriptive account. The whole length of the
Kishen Ganga is not less than 180 miles, and its probable
discharge about 1,000 cubic feet. The total discharge
of the Behat below Mozafarabad will therefore be 8,600
cubic feet.

Below Mozafarabad the Behat sweeps suddenly round
to the southward, and after receiving the KunibAr river
continues the same course to the town of Jehlam, a dis-
tance of 150 miles. The fall in this part of the river is
1,200 feet, or only eight feet per mile. The Kunih&r
river rises in the Nila mountain, eight days’ journey to
the north of Mozafarabad. Its whole length is about
100 miles. From the junction of the Kunihir to Dhan-
gali the Behat has been surveyed by Mr. Ingram, an
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assistant to Lieut. D. Robinson, of the engineers; and in
this part of its course it receives no tributary worth
mentioning. Near Méngali, at the foot of the hills, it
is joined by the Punach river, a considerable stream,
which is said to rise in the lake of Nandan Sar, in N.
latitude 83° 86’, and E. longitude 74° 40°. It takes an
easterly course between the Pir-Panjil and Ratan-Panjil,
ranges past Bahramgala to Punach, where it turns to
the southward, and follows a south-westerly course to
its junction with the Behat or Jehlam. Its whole
length is 140 miles, and its discharge about 500 cubic
feet.

The whole discharge of the Behat or Jehlam as it
enters the plains is therefore just 4,000 cubic feet; this
estimate is borne out by the statements of Moorcroft,
who says that the river at Jehlam in October was 450
feet broad and from twelve to sixteen feet deep, with a
current of about a mile an hour. These data give a
discharge of 4,800 cubic feet per second for October,
which would certainly be reduced to 4,000 cubic feet by
February and March. The whole mountain course of
the Behat, from beyond Virnag to Méngali, is 880 miles,
and its fall is about 8,000 feet, or twenty-one feet per
mile. From the hills to its junction with the Chendb
between Jhang and Uch, its general direction is south-
south-westerly, and its length about 240 miles. Its
whole length from its source to its confluence with the
Chen4b is therefore about 620 miles.

VIIL—THE CHENAB RIVER.

The Chenéb is formed of two principal feeders, the
Chandra and the Bhaga, from which it derives its Sans-
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krit name of Chandra Bhaga. Ptolemy calls it S8andabal;
but the Greek historians of Alexander named it the
Akesines, because its proper name was one of ill omen.*
The Chandra and the Bhaga rise on opposite sides of the
Bara Lacha pass, in N. latitude 32° 45, and E. longitude
7'7° 22, at an elevation of 16,5600 feet above the sea. The
Chandra flows at first to the south for fifty-five miles, and
then sweeps suddenly up to the north-west for sixty miles
farther, to the junction of the Bhaga river at Tandi. The
fall to this point is 7,600 feet, or sixty-five feet per mile,
for the Chandra river, and 125 feet per mile for the
Bhaga river, which has a course of only sixty miles to
the south-west. At Koksar, twenty-five miles above
Tandi and 10,000 feet above the sea, the Chandra river
averages 200 feet in width, with a mean depth of two and
a half feet, and a current of not less than four miles per
hour in October, when it is fordable with very great diffi-
culty. The discharge at that time is therefore not less
than 2,000 cubic feet per second ; and the minimum dis-
charge is probably about 1,600 cubic feet, or of the united
stream below Tandi about 2,000 cubic feet. From Tandi
the Chandra Bhaga pursues a north-westerly course to
Késhtwdir, a further distance of 1156 miles. The whole
length to this point is 330 miles, and the fall is 11,600
feet, or 34-8 feet per mile.

Between Tandi and Ké4shtwir the Chandra Bhaga
receives many snow-fed torrents of considerable size, of
which the largest are the Chukam and Chatrgarh rivers.
The discharge at Késhtwar cannot therefore be less than

# Bishop Thirlwall says perhaps owing to its similarity in sound to
AleEavdpov gayog, « devourer of Alexander.” Aka-sinin Pushtu would
mean river of the Akas; who probably gave their name to the town of
Akaniwar or Aknur.
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4,000 cubic feet, or just double that at Tandi, which is
half-way between the source and the town of Kashtwir.
Below the town it receives from the north the large
river of Wardwan, about sixty miles in length, by which
the discharge is probably increased to 4,600 cubic feet.
At Koksar, 10,000 feet above the sea, which is the
highest inhabited village on the Chandra river, a suspen-
sion-bridge of twisted birchen ropes is annually con-
structed. A second suspension-bridge of the same kind
formerly spanned the mouth of the Bhaga river at Tandi,
but this was carried away some time after Dr. Gerard’s
visit in 1830. In 1839 I saw the ropes lying high and
dry on the northern bank; but when I visited Tandi
again in 1846, there was no trace of them. A small
wooden bridge of thirty-eight feet span, and forty feet
above the stream, is thrown across the Bhaga river about
four miles from Tandi. Fifteen miles below Tandi, and
five miles above Treloknith, the Chandra Bhaga is
crossed by a couple of spars covered with loose planks.
The bridge is eighty-five feet long and forty-three feet
above the water. Two miles above this bridge the river
was not less than 300 feet broad. Above Chatrgarh and
opposite Kdshtwéir, the Chandra Bhaga is crossed by
suspension-bridges.
. From Késhtwéir the river sweeps suddenly round to
the south-west as far as Doda. It then turns due west
towards the fort of Riyfsi, where it resumes its south-
westerly course to Aknur, at the foot of the hills, a total
distance of 150 miles. In this part of the course the fall
is 4,000 feet, or 26'6 feet per mile. It receives the
Banahal and the Budhil, above Aknur, and the two Tohis
of Rajaori and Chaneni above Vazirabad. By these and
some other small streams, its winter discharge is increased
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to 4,750 cubic feet per second. This discharge has been
calculated from my own data obtained at Ramnagar in
January 1849. Our military bridge of boats afforded
me every facility for obtaining the most accurate mea-
surements, and I have therefore full confidence in the
correctness of the result. The river was divided into two
streams; that on the left bank having a maximum depth
of fifteen feet four inches, and that on the right bank a
maximum depth of ten feet six inches. The total breadth,
including the sand-bank in the centre, which was barely
covered with water, was 646 feet, or, excluding the sand-
bank, 533 feet. The greatest surface velocity was 3-6666
feet per second, or just two miles and three-quarters per
hour. The mean depth was exactly five feet, and the
mean surface velocity 2:3 feet per second, or nearly one
mile and five furlongs per hour. I have calculated each
portion of the stream separately, and the result gives a
discharge of 4551-038 cubic feet per second. A similar
result may be obtained from the rough measurements of
Sir Alexander Burnes,* made at the same place in the
middle of February. His data make the breadth 900
feet, greatest depth nine feet, and current one and a half
mile per hour. Taking four and a half as the average
depth, the discharge will be 4,860 cubic feet. I only
give this to show the correctness of my own measure-
ments.

From the Bara Lacha pass to Aknur, the length of
the Chendb is 380 miles, and the whole fall is 15,600
feet, or 408 feet per mile. From Aknur to Mithankot
the length is 570 miles in a south-south-west direction,
and the whole length from its source to its junction with
the Indus is 950 miles.

* Burnes’ Travels, Vol. I. p. 46.
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During the dry season the Chenéb is fordable in many
places between Sodra and Ramnagar. Opposite Sodra
in 1848 there was a good ford, crossing no less than
seven branches of the stream. The Ramnagar ford was
open during the whole of our operations in December
1848, and January and February 1849. The other fords
were constantly liable to shift, but three days before the
battle of Gujrat I discovered a good ford between Vazir-
abad and Ramnagar, by which Brigadier Markham’s
brigade crossed the Chendb on the 19th February.

I have no means of ascertaining the maximum dis-
charge of the Chendb during July and August. Macart-
ney measured it in July at Vazirabad, when the stream
was 7,690 feet (nearly one mile and a half) broad, with
a depth of fourteen feet, and a current of five miles an
hour; but these data are too vague for even an approxi-
mate result. The depth for one half of this breadth was
probably not more than one or two feet.

In July 1839, I found the main .channel of the
Chendb above Vazirabad to be 2,760 feet broad, but the
depth could not be ascertained with any certainty; in
many places it was more than eighteen feet. The mean
depth was probably about nine feet, and if we allow two
and a half miles as the average rate of the current, the
maximum discharge would be 56,000 cubic feet, or with
the six small branches to the westward, not less than
60,000 cubic feet. The increase of the Indus is nine-
fold, while that of the Ganges is fifteen-fold. The mean
between these is twelve-fold, which, if applied to the
Chenéb, would give a discharge of 54,600 cubic feet for
the maximum. The actual maximum discharge is pro-
bably between 50,000 and 60,000 cubic feet.
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IX.—THE RAVI RIVER.

The Révi is the smallest of the Panjdb rivers. In the
hills it is generally called R4w4 or Rawati, which is only
a spoken form of the Sanskrit TrAvati, from which the
Greeks made Hydraotes. The R4vi is formed of three
principal branches,—the Révi proper, the holy Budhil,
and the Nai, which make a triple junction below Wulds,
in the district of Chamba. I have seen all these rivers
myself, and am indeed the only European who has yet
wvisited the head-waters of this stream.

The Révi rises in the petty dismembered state of
Bangil, in N. latitude 32° 20', and E. longitude 77° 0'.
It takes at first a south-westerly course, and then bend-
ing to the north-west receives its principal tributaries at
‘Wulds, a distance of sixty miles from its source. Its
highest springs rise at the junction of the Dhaola Dhar
and Lahul mountains, at an elevation of not less than
16,000 feet. As the height of the river at Wulés is only
5,000 feet, the fall is 1833 feet per mile. From Wulds
to Bisoli it continues its easterly course for fifty miles,
and then turns to the south-west for twenty miles, to the
neighbourhood of Tirikot, where it enters the plains.
Its whole length is only 130 miles, while its fall is
15,000 feet, or 115°4 feet per mile.

The sacred Budhil rises in the Lahul mountains, to the
north of the Révi. Its whole course is not more than
thirty-five miles from east to west, while the fall is
11,000 feet, or 314-3 feet per mile. Below Barmawar,
the former capital of Chamba, the Budhil is crossed by
a wooden bridge formed of spars covered with loose
planks. The width is four and a half feet, the span
sixty-eight feet, and the height above the river ninety-
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eight feet. This bridge has a hand-rail knee high on
each side. A petty feeder of the Budhil rises in the
small and holy lake of Mani Mahés.

The Nai river rises on the western face of the Kali
Debi mountain, in the Lahul range. Its general course
is to the south-west, and its whole length is only thirty
miles. Its fall is therefore 8666 feet per mile.

The Réwé or Rawati, just above the junction of the
Budhil and Nai at Wulds, is spanned by a birchen-rope
suspension-bridge 116 feet in length. It is therefore
about double the size of the Budhil river. Below Wulds
the road leaves the river and crosses over the mountains,
to avoid the precipitous cliffs which overhang the stream.
At Mahila, ten miles above Chamba, the Révi is crossed
by another suspension-bridge of 169 feet span. Between
the bridge and Chamba the river takes a sudden sweep
to the left, between overhanging rocks not more than
fifteen feet apart. A curling wave returns to meet the
rushing stream, and a shower of mist is perpetually
rigsing from the shock. Then all is smooth, and the
stream pours headlong into a gulf below, and is instantly
dashed back by the opposing rocks in a huge curling
wave.

Just below Chamba the R4vi receives a considerable
feeder from the north. This is the S4wd, or Sdr Nala,
which rises in the Saj Joth, in the Lahul range. On
entering the plains the Révi takes a south-westerly
course past Lahore for 430 miles to Chichawatni, where
it turns to the west, and after seventy miles more falls
into the Chenéb below Sirdarpur. The whole length of
the Révi from its source to its confluence with the
Chendb is 630 miles, and its minimum discharge is 2,700
cubic feet. The Révi is fordable throughout the winter
season, but the bed is full of quicksands.
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X.—THE BYAS RIVER.

The Byés is perhaps the best known of all the Panjib
rivers, from its source to the foot of the hills below
Mirthal. Its Sanskrit name is Vipdsae, from which the
Greeks made Hyphasis and Bibasis. The common name
of Byés is derived from the small pool at the source of
the river, which is called Vyds Rikhi or Vy#sa Rishi.
This sacred spot is situated in the Rotang pass, at the
head of the Kullu valley, in N. latitude 32° 25’, and E.
longitude 77° 10’, at an elevation of 13,000 feet above
the sea. For seventy-five miles the river flows nearly
due south past Sultdnpur, the capital of Kullu, to the
village of Larji, where it is joined by two large tributa-
ries,—the Sainj and the Tirthan. Above this it receives
the Parbati and the Gomati rivers from the east, besides
many smaller streams. The Gomati is fordable with
difficulty, but the others can only be crossed by bridges.
The Sainj has a course of about fifty miles, the Parbati
and the Gomati of forty miles, and the Tirthan of thirty
miles. From the source to Larji the fall is 9,400 feet,
or 125'3 feet per mile. From Larji the Byds sweeps
suddenly to the westward through a narrow chasm in
the rocks several hundred feet in depth. The stream is
deep and rapid, but before the wearing down of this
cleft the whole of the lower part of the valley must have
been submerged. From Larji to Mandi the distance is
not more than twenty-five miles, while the fall is 1,000
feet, or forty feet per mile.

The By4s continues its westerly course through this
narrow channel to Mandi, above which it receives the
Ul river from the north, and the Sukhet river from the
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south. The former is upwards of fifty miles in length,
and the latter about thirty miles. At Mandi the river
is crossed by a boat for the greater part of the year,
but during the height of the seasonal floods the cur-
rent is too strong for a boat, and the passage is then
made on inflated skins. Between Sultanpur and Larji
the river can only be crossed on skins, but from
Sultanpur upwards it is spanned in many places by
spar bridges. :

- From Mandi to Mirthal the general direction of the
river is to the west ; but the course is very winding, and
the length cannot be less than 150 miles. Between
these points it receives several large streams from the
north, of which the chief are the Binwa, the Nigwal,
the Bén-Ganga, the Gaj, and the Chakki.

The Binwa rises in the Dhaola Dhar range, and after
a southerly course of forty miles past Baijnith falls into
the Byés opposite Kamalagarh. The road from Kangra
and Mandi ascends this stream to its source, and crosses
over the Surai pass into Chamba on the upper course of
the Bévi. :

The Nigwal rises in the same range, and after a
southerly course of forty miles through the beautiful
districts of Pdlam, falls into the Byéds opposite the large
town of Shujanpur-Tira.

The Bdn-Ganga is formed of two principal feeders,—
the Bén-Ganga and the Patél-Ganga, which rise in the
Dhaola-Dhar, and join immediately below the fort of
Kangra. The general direction as far as Kangra is
south-west, but below the fort the stream winds very
much, and changes its direction first to the south and
then to the west as far as Haripur and Guler, from
whence it resumes its south-west direction, and falls into
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the Byés at the village of Nirey4na, after a course of
about sixty miles through the district of Katoch.

The Gaj or Ghar-Gaj is one of the largest feeders of
the Byds, and was thought worthy of mention by Abu
Rihén, who accompanied Mahmud of Ghazni to Kangra.
It is formed of the united streams of the Gaj, the Kohli,
the Bral, the Dehar, and the Bhet, all of which rise in
the Dhaola Dhar range, and flow to the south through
the district of Guler. The whole length of the Gaj to
its junction with the By#s below 8iba is not less than
sixty miles.

The Chakki rises in the western end of the Dhaola
Dhar, and is the smallest and longest of all these
northern tributaries of the Byds. Its whole length from
its source near the Chulri pass to its junction with the
Byés at Biydnpura below Mirthal is not less than
seventy miles.

On the south the By#s receives only one feeder of any
consequence,—the Kunihfr, which joins it a few miles
above Nadon ; but except in the rains, it contains very
little water.

From Mandi to Mirthal, a distance of 1560 miles, the
fall of the river is only 1,600 feet, or 10-6 feet per mile.
The whole fall from the source to Mirthal is 12,000 feet,
or forty-eight feet per mile. In this part of its course
the Byds maintains its supremacy as the most beautiful
river in the Panjéb. From Biyénpura, below Mirthal,
the By4s flows in a south and south-westerly direction
past the towns of Rahila, Bhairowal, and Govindw4l, to
its junction with the Sutluj at Hariki-patan, a distance
of 100 miles. The whole length of the By4s, from its
source to its confluence with the Sutluj, is 350 miles, and
its minimum discharge is not less than 8,000 cubic feet.
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On the 10th November, 1838, I measured the Byés a
few miles above its junction with the Sutluj. Its breadth
was 450 feet, and its greatest depth seven feet four
inches. Its greatest surface velocity was 4:04 feet per
second, or a little more than two miles and three-quar-
ters per hour, The discharge was then 3,425 cubic feet,
from which we may calculate the minimum discharge at
not less than 8,000 cubic feet.

During the melting of the snows the Byés rises every
night in the plains from one foot to one foot and a half.
It attains its maximum in the morning and subsides
during the day. When I was making the bridges at
Govindwél for the passage of the army in March, 1846,
I pitched my tent on the sand close to the water’s edge,
and in the morning I was surprised to find one line of
tent-pegs completely under water. This rise is caused
by the melted snows of the Dhaola Dhar, which are
brought down during the day by the Binwa, the
Nigwal, the Bén-Ganga, and the Gaj, and which do not
reach Bhairowal and Govindw4l until past midnight of
the second day, after a lapse of 86 hours. The Byés is
fordable in many places in the plains.

XI1.—THE SUTLUJ BRIVER.

The Sutlyj is the largest and longest of all the Panjib
rivers. Its Sanskrit name is Safadru, or the ¢ hundred
channelled,” from which the Greeks made Hesudros and
Zadadros; but the common names throughout the hills
are Satludr, or Satrudr, and Sutluj. The Tibetans call
it Lang-chhen-kha-bab, or * elephant-mouth-fed ”’ river,
according to the commonly received notion of the descent
of rivers from animals’ mouths.
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The rise of the Sutluj in the holy lakes of Manasaro-
vara and Réwan-Hrad has been satisfactorily ascertained
by the adventurous journeys of Captain H. Strachey and
Lieut. R. Strachey. The most remote sources of the
Sutluj are the eastern feeders of the holy lakes, in N.
latitude 80° 36, and E. longitude 81° 85°. Numerous
small streams flow from all sides into the great lake of
Manasarovara, which overflows at its north-eastern
corner into the lake of Rdwan-Hrad. From this point
to its junction with the Spiti river, at the base of Porgyal,
the Sutluj takes a west-north-westerly direction through
a country but little known, but which I believe to be
similar to that of the upper valley of the Indus. From
its source to the confluence of the Spiti river the length
of the Sutluj is 280 miles, and the whole fall is 9,400
feet, or 33-8 feet per mile.

From the base of Porgyal to Bildspur the Sutluj takes
a west-south-westerly direction for 180 miles. In this
part the fall increases to thirty-nine feet per mile, and
the river becomes a furious torrent. Many old channels
still exist to show that the Sutluj once flowed at a higher
level, and that all the alluvial flats must have been the
deposits of a series of lakes. Eddy-worn holes also may
be seen high up in the rock, even up to 1,000 feet above
the present level of the river. Two of these ancient
channels are on the left bank, one just above Rampur,
and the other opposite the Wongto bridge. The Rampur
channel is 150 feet above the stream, and 100 feet broad,
between large dykes of quartz, the intervening mica-
slate having been scooped out for some depth. A little
higher up, the river has made a perpendicular cut
through one of these quartzose dykes about sixty feet
deep. .
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From BilAspur the Sutluj makes a sudden sweep to
the north-west, and then back again to the south-east,
round the end of the lowermost range of hills, and finally
enters the plains at Ropar. The distance is 100 miles,
and the fall about 500 feet, or five feet per mile. The
whole length of the Sutluj, from its source beyond
Manasoravara to the foot of the hills at Ropar, is 560
miles, and the whole fall about 17,000 feet, or thirty
feet per mile. From Ropar, the Sutluj takes an easterly
direction for 120 miles past Lodiana, to the confluence of
the Byasat Hari-ki-patan, beyond which it flows to the
south-west for 400 miles to its junction with the Chendb
opposite Uch. The whole length of its course is, there-
fore, 1,080 miles, or 130 miles more than the length of
the Chenéb.

The minimum discharge of the Sutluj at Ropar is
5,400 feet. As a small addition must be made for the
Sirsa Nadi, the Kali Vehi, and the Dhaoli Vehi,* we may
reckon the discharge of the Sutluj, above its confluence
with the Byéds, at 5,600 cubic feet, or just 1,000 cubic
feet more than that of the Chendb. The Sutluj is ford-
able in many places above the junction of the Byés,
below which it becomes deeper, and is usually called the
Ghara river.

Like the other Punjéb rivers, the Sutluj has a daily.
rise and fall, owing to the increase and decrease of the.
melted snows. On 29th May, at Kepu, below Kotgarh,
I measured a rise of ten inches, the higher level being
obtained at 3 A.M. In July the Spiti river at Kyi
attained its maximum of four inches and a half at

® In November, 1888, I measured the Kali Vehi and Dhaoli Vehi,
and found that each of them discharged a little more than 100 cubic
feet per second. ‘

K
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8 p.M. This is in fact the hour at which I have found
that all these snow-fed streams reach their highest level.
If, therefore, we assume that the Sutluj, at the mouth of
its last great feeder, the Baspa, reaches its maximum at
3 r.M., we shall obtain a mean velocity of six miles and
a quarter per hour as far as Kepu, a distance of seventy-
five miles.

XII.—THE SPITI RIVER.

The Spiti river, which is perhaps as large as the Sutluj
itself, is formed of two principal branches,—the Spiti and
the Pérd-ti or Zang-sum river. It takes its rise near
the Bara Lacha Pass, in N. latitude 32° 4, and E. longi-
tude 7'7° 40, at an elevation of 16,500 feet (the height of
the Bara' Lacha Pass). From its source to the village of
Mane, it flows in a south-easterly direction for eighty-
five miles, and then turns to the eastward for thirty-
five miles to its junction with the Pérd river. The fall
is 6,000 feet, or fifty feet per mile. From Chang-Ra-
zing the river turns to the south for twenty-five miles,
through a narrow rocky channel to its confluence with
the Sutluj. The fall to this point is 2,000 feet, or eighty
feet per mile; and the whole fall, throughout its entire
course of 1456 miles, is 8,000 feet, or fifty-five feet per
mile.

In the upper part of its course, the Spiti river partakes
of the general character of the Tibetan streams, and
spreads its waters over a breadth of nearly half a mile.
It thus becomes fordable, during the winter season, as
far as Dangkhar, where it receives the Pin river from
the south. Below this, it is crossed by several suspen-
sion-bridges. Opposite Rangrig, it is spanned by a spar
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bridge with a hurdle footway. At Shalkar, below the
junction of the Péré, it is crossed by another spar bridge
ninety-two feet long ; and there is a third wooden bridge
between Liya and Nako.

The Péré-ti, or Pard river, was considered by Alex-
ander Gerard to be larger than the Spiti; but there is
no comparison between the two. The P4rs is only a
very large rushing torrent, while the Spiti is a very deep
rapid river. The Pard rises in the Parang Pass, to the
north of the Bara Lacha range, in N. latitude 82° 25',
and E. longitude 77° 50’, at an elevation of 18,000 feet.
It first flows for about twenty-five miles to the north-
east, and for about twenty-five miles to the east as far
as Chumur. From this point it turns to the south-east,
and afterwards to the south-west, to its junction with the
8piti at Chang-Razing. Its whole length is 130 miles,
and its fall about 7,500 feet, or 57-7 feet per mile.

Just above the confluence of the two rivers, there is a
hot spring named Zang-sum, and the lower part of the
Pérd is sometimes called by this name. Alexander
Gerard took the Zang-sum for another river, and has
accordingly entered it in his map. But it is quite evi-
dent that he mistook the Gyu, a small tributary which
Jjoins the Spiti just above the confluence of the Par4, for
the P4r4 itself. I surveyed this locality with some care,
and can therefore state positively that Alexander Gerard
was mistaken.

Four miles above its confluence with the Spiti, the
Pér4 river is spanned by a single block of granite, which
forms a vast natural bridge eighty-five feet in length,
and from twenty-five to thirty feet in breadth and depth.
The stream below is contracted to a raging torrent, not
more than fifteen feet in width.

K 2
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XIII.—CATACLYSM OF THE SUTLUJ.

About midnight on the 26th day of the month of
Kartik, and in the S8ambat year 1819 (10th November,
A.D. 1762), the shoulder of a vast mountain gave way,
and fell from a great height headlong into the Sutluj.
The slip took place in the neighbourhood of the hot
springs at Seoni, about twenty miles nort h by west fom
8imla, where the river is confined between precipitous
cliffs that rise several thousand feet above the stream.
The narrow channel was instantly choked with a vast
mass of rock, earth, and rubbish, to a height of more
than four hundred feet, and the stream for the space of
forty days was so completely dammed that the water
ceased to flow below the barrier. The bed of the Sutluj
was reduced to a succession of deep pools, scattered
amongst the huge boulders and angular masses of rock,
and the people passed over with dry feet. The waters of
the river accumulated till they rose nearly four hundred
feet in height opposite the Rana’s residence at Bhaji, and
the effect of the obstruction is said to have been felt as
high up the river as Rémpur, a distance of forty kos, or
about sixty miles. At Bhaji, a lofty semal, or cotton-
tree, which was half-submerged, is still pointed out ; and
as the height of this cotton-tree above the Sutlyj is esti-
mated by the Rana at 120 yards, the rise of the river
cannot have been less than 400 feet.

A similar account was obtained by Alexander Gerard*
in 1817, when numbers of people who had witnessed the
flood were still alive. ‘ About fifty-five years since,
forty or fifty miles above this town (BilAspur), an im-

® Kanawar, p. 55. Gerard says fifty-five years ago; that is, from
A.D. 1817; which gives A.D. 1762, agreeing with my date.
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mense mountain gave way, filled the bed of the Sutluj,
and arrested the stream for six weeks. During this
time the inhabitants were anxiously looking out for the
bursting of the embankment. When it did give way,
the rush of such an overwhelming body of water may be
more easily conceived than described. People were sta-
tioned on the heights all along from the place where the
stream was stopped as far as BilAspur, and they gave
notice of the approach of the flood by firing matchlocks.
The news arrived in time to save the inhabitants, but
the whole of the town was swept away.”

This account is not quite correct, for it was only the
lower town that was swept away, as the houses of the
upper town, including the Raja’s palace, and several old
temples, are situated on an elevated flat far above the
reach of any inundation. The distance from Seoni to
BilAspur is not more than forty-five miles by the river,
and about thirty miles by land. The wave of inundation
would therefore have reached BilAspur in three hours,
at the rate of fifteen miles per hour, while the news of
the bursting of the barrier could have been signalled by
matchlocks in half an hour.

As my information is derived from the Rana of Bhaji,
in whose principality Seoni is situated, I have full confi-
dence in the general accuracy of my account, even in-
cluding the statement that the bed of the Sutluj became
quite dry for the space of forty days. At first I was
disinclined to believe this startling fact, but a little
reflection showed me that it must have been the case;
for as the fall of the Sutluj in this part of its course is
not more than twenty feet per mile, the accumulated
-waters must have filled the bed of the river for twenty
miles before they attained a height of 400 feet, level



134 LADAK.

with the top of the barrier. To fill this gulf would
have required the accumulated discharge of the river for
about forty days. The minimum discharge being 5,400
cubic feet at Ropar, the discharge at Seoni in November
cannot be less than 5,600 cubic feet. This discharge
accumulated for forty days would have amounted to
19,008,000,000 cubic feet, a mass of water which would
only just have been sufficient to fill the gulf in the bed
of the Sutluj for twenty miles above the barrier to a
mean depth of 200 feet, with an average breadth of 900
feet. The flow of the river must therefore have been
quite stopped below the barrier for the whole period of
forty days.

- When the accumulated waters once began to pour
over the obstructing barrier, the mass of loose earth and
rocks must have been speedily cut up in all directions,
until it soon yielded to the pressure of the mighty body
of water; and the long-imprisoned river burst its fetters
and rushed headlong down its rocky channel in one
mighty wave, from fifty to more than one hundred feet
in height This occurred on the fifth day of the month
of Pausk, or the 19th of December. Of its progress in
the hills I know nothing more than what I have already
quoted from Gerard of the destruction of the lower town
of Bilaspur. But after reaching the plains, the mighty
wave was swept more and more to the northward by its
own speed off the Sewalik hills at Ropar, and thus took
a new course under Phalor to the north of the old chan-
nel until it joined the Byasat Hari-ki-patan, where its
further course to the northward was stopped by the stiff
high cliffs on the right bank of the Byés. From this
time the Sutluj, when swollen by the annual rains, con-
tinued to pour its waters down the new channel until
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about A.D. 1790, when the whole body of water finally
deserted the old bed by Lodiana and Dharmkot, and
joined the By4s at Hari-ki-patan, some thirty miles above
the former point of junction at Firozpur. For six months
the Sutluj remained above its usual level until the rise
of the river in June, when the last remains of the once
mighty barrier were swept away by the swollen river.

The following table embodies all the principal points
of information contained in the preceding pages.

Length. Fall per mile. Discharge.

In In In In
Hills. | Plains, | TO® | Hillg. | Plains, | Min- | Max.

1| Indus Proper...... 1,085 | 942 |1,977 | 154 | 1-06 |16,500
2 | Shayok .......... 400 | — 400 | 264 | — | 2,000
8 | Zanskar .......... 210 | — 210 | 285| — | 1,000
4| Jehlam .......... 380 | 240 | 620 2100 — | 4,000
5| Chenab .......... 880 | 570 | 950 | 408 | — | 4,560 | 54,000
6|Révi ............ 130 | 500 | 630 1164 | — | 2,700
7| Byfs ............ 150 | 100 | 850 | 480 | — | 8,000
8| 8utlyj............ 560 | 520 {1,080 | 300 | — | 5,500
9 | Panjnad .......... — | = =1 =< — |12,000] 100,000
10 | Indus alone........ —_ — —_ . — |15,000 | 130,177
11 | Indusand Pagjnad | — | — | — | — | — (27,000 | 280,177
12 | Ganges at Ghazipur | 250 [1,500 |1,750 | 52-0 | 0-66 |21,757 | 476,761

Ganges at Pubna .. | — —_ —_ —_ — 196,000 |1,500,000
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V.—LAKES AND SPRINGS.

A1y sheets of water are known by the general name
of Tsho, which is applied to the smallest pond as well as
to the largest lake: as Tsho-Mdphan, the Manasarovara
Lake, “which is about sixteen miles square,” and
Kyang-Tsho, the « Wild Horses’ Pond,” which is a mere
seasonal puddle of melted snow. The ocean is called
Gya-Tsho, or the ¢ Vast Lake.”* The proper appella-
tion, however, for a small piece of water is Tshd-hu ;
but the pronunciation of the two words is so much alike
that the difference is almost imperceptible. In fact
none but Lamas ever make the distinction, either in
writing or in utterance. With a single exception, all
the lakes of Laddk are land-locked, and consequently
more or less salt; although the time has been when
every one of them poured its tributa.ry waters into the
affluents of the Indus.

The Pangkongt Lake is a very long, narrow sheet of
water, extending from east to west through the whole
length of Ruthog, in N. latitude 33° 40’, to the neigh-
bourhood of Chushal, from whence it trends to the north-
west for about twenty-five miles, and forms the boundary
between Ladéik and Ruthog. Its eastern extremity is

* mTsho, a lake; rGya-mTsho, the great lake.
+ mTsho-d Pangs-kong, * Lake of the great hollow.”
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unknown ; but from the neighbourhood of Ruthog to its
north-western extremity beyond Pangmik, the Pangkong
Lake is not less than eighty-five miles in length, with
an average breadth of about three miles.* The extent
of the known portion is, therefore, upwards of 250 square
miles, or about the same size as the holy lake of Mana-
sarovara. The superior size of this lake may be inferred
from the probable etymology of its name, Pang-kong,
which means the *extensive concavity’’ or hollow; or
Pang-khung, the  extensive pit.” The water is clear
and extremely salt.t This lake has been surveyed by
Captain H. Strachey, whose observations place it at an
elevation of 14,224 feet above the sea. In former ages
there can be no doubt that the Pangkong Lake had an
outlet at its north-western extremity, through a gorge
in the limestone cliffs,} into the present scanty stream
that passes by Muglib, and joins the Shayok river just
above the village, which gives its name to the stream.
At some remote period, therefore, the waters of the
Pangkong Lake must have been fresh; a fact which has
been placed beyond all doubt by Captain H. Strachey’s
discovery of fossil shells of the Lymnea auricularia in
the ancient clay deposits above the present level of the
lake. The mountain-ranges at the north-western ex-
tremity of the lake are of limestone, which probably
affects the waters of the lake, as the small pebbles on its
shores are firmly united together by calcareous matter.
The Tsko-Rul,§ or “ Bitter Lake,” is situated about
five miles to the south of Pangkong. It is about sixteen
miles in length, and somewhat less than two miles in

* Moorcroft, 1. p. 435. + Ibid. 1. pp. 484-35.
1 This gorge was traversed by Moorcroft (1. 484.)
§ Rui-ba bad, fetid, bitter.
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breadth. Its waters are extremely bitter. On its shore
Captain H. Strachey likewise found fossil shells of the
Lymnea auricularia and of some kind of Heliz, of which
the specimens are perhaps too small to be identified with
certainty. The waters of this lake must, therefore, once
have been fresh.

The Tshomoriri,* or *“Mountain Lake,” is a very fine
sheet of water, about sixteen miles in length from north
to south, and from two to three miles in breadth. It is
situated in the middle of the elevated district of Rukchu,
in N. latitude 82° 50°, and E. longitude 78° 15, at a
height of 15,000 feet above the sea. Its name is charac-
teristic of its situation in the midst of mountains, by
which it is completely shut in. The summits of these
mountains rise to a height of about 5,000 feet above the
lake, and 20,000 above the sea. To account for its name,
the Ladakis have invented a story, which though silly
enough, is quite as good as many that have been gravely
recorded by learned Greeks. The story was probably
originated by the inventive Kashmiris. ‘A woman
riding a yik was carried into the lake. At first the yak
swam boldly out, and the woman was delighted: but
after a time the animal grew tired, and sank deeper in
the water. The woman (ckomo) became frightened, and
screamed out Ri-Ri, Ri-Ri,t until the yédk sank and she

® Tsho-mo-Rhi-ri, “ Lake Mountainous.”—Running water, being
active, is considered as a male, a8 T'sang-po, the river of Tsang ;—and still
water, being passive, as a female, as Tsko-mo. Po and Mo are the mas-
culine and feminine affixes, but they are seldom used in composition.
Ri is & mountain; and Rhi-ri-yi, or simply Rhi-ri, is the adjective,
mountainous.

t+ A-ra-ra, commonly pronounced Re-re, or Ri-ri, is the Tibetan
exclamation of surprise or fear. As the word is written with an initial
vowel, it is certainly borrowed from the Indian Ari-ari, for there is no
word in the Tibetan language beginning with a vowel that is not of

foreign origin.

M
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was drowned : since which the people have always called
the lake Chomo-Riri.”’

This lake has no outlet at present, and the waters are
consequently brackish, although not very perceptibly so
to the taste. But the time has perhaps once been, when
the Tshomoriri lake was a noble sheet of fresh water,
about thirty miles in length, from the foot of the Nakpo
Gonding Pass to the low ridge that now separates the
lake from the bed of the Pé4r4 river. When encamped
at the south end of the lake in September, 1848, both the
late Mr. Vans Agnew and myself estimated the height
of this ridge at 700 feet ; but it must have been somewhat
more, as the bed of the Parang river at Norbu Sumdo is
15,700 feet. From this point, however, the apparent
height of the ridge is not more than 150 feet. This will
make its actual height above the lake between 800 and
900 feet. Such, therefore, must have been the depth of
the lake in former days, if, as is supposed, it once had
an outlet towards the Pér4 river. In September, 1846,
I was encamped for three days on its banks. The water
was beautifully limpid and of a deep blue colour. Here
and there I observed white patches of saline matter, but
I could not discover any shells. The salts are hydro-
chlorate of soda and hydro-chlorate of magnesia. I
-could not see any fish in the water, but the wild fowl
were numerous at the northern end of the lake. On the
18th September I fixed a pole in the water, which I ex-
amined twice during that day, and again early the next
morning ; but I found no perceptible difference between
the levels of the day and night. The extra quantity of
water that is supplied during the day by the melted snow
must, therefore, be compensated by the greater evapora-
tion during the heat of the day. In the same month of
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the year, Dr. Gerard* could not find any water-mark
above five feet, which he consequently fixed as the limit
of fluctuation; but I doubt whether the rise and fall of
the lake amount to so much as one foot. In the middle
of May, Trebeckt says that it is *“frozen over sufficiently
to be crossed by a man ;” and according to the informa-
tion that I received, it is usually frozen over by the end
of October. During the winter there can be no fluctua-
tion of level, as the whole surface of the ice is protected
from the sun’s rays by a mass of snow about knee deep.
Towards the end of May or the beginning of June the
ice breaks up and melts, and by the end of July the
surface of the lake attains its highest level, which from
the water-marks that I saw, cannot be more than one
foot above the winter level.

Thogji-Chammo is the name of the ¢ Salt-covered
Plain,”’$ in the midst of which lies the 7Tsko-Kar, or
“ White Lake,” or as it is called by the Hindus of
Chamba and Bisahar, Khaori-Talao, or the Salt Lake.
It is situated about thirty miles to the north-west of
the Tshomoriri, in N. latitude 33° 15, and E. longitude
77° 50, at an elevation of 15,684 feet§ above the sea. It
is extremely irregular in shape ; its greatest length from
east to west being about five miles, and its extreme
breadth about two and a half miles. It is supplied at
its south-eastern corner by a small stream ten feet broad
and one foot deep, which flows slowly from a small fresh-
water lake. In the middle of the south side, where a

® Researches As. Soc. Bengal, vol. xviii. p. 259.
+ Moorcroft’s Travels, II. p. 52.
; uﬁ o’{“l’l,e proper name is probably Thang-Teha-chan-mo, “ Plain-salt-

§ Dr. Gerard, As. Res. Bengal, vol. xviii. p. 260, makes the elevation
15,500 feet.
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rocky promontory juts out into the lake, the water is very
deep. On the north and east sides it is shallow; but on
the west, the steep slope of the mountains appears to be
continued beneath the surface. The water is exceed-
ingly brackish and bitter, and the whole of the ground
on the south-eastern shore glitters with a saline matter,
which forms a thick crust of some extent. The southern
road passes over this vast cake of salt, which cracks and
crunches beneath the feet of the traveller. The salt is
natron, or sub-carbonate of soda. On all sides the
mountains still retain the ancient beach-marks in
distinct lines, at all heights up to about 150 feet above
the present level of the lake. In the numerous deposits
of fine alluvial clay, both white and yellow, we found
myriads of fossil shells of the Lymnea auricularia, and
a few specimens of a Cyclas, preserved inside the
Lymneea. When these animals existed, the lake must
have formed a vast sheet of fresh water with a narrow
passage to the westward, which connected it with a
second and larger lake, that must have covered the whole
of the present plain from Kyang, from the foot of the
Thung Lung Pass to the forks of the Sum Gal river, a
length of about thirty-five miles. In the clay deposits
of this plain, as well as in the connecting gorge, we
found myriads of the same fossil shells (Zymnea auri-
cularia) before mentioned. The Tsho-kar lake abounds
with many kinds of water-fowl, especially with wild geese
and wild ducks. To the south of the Tsho-kar there is
a small fresh-water lake of no great depth, that supplies
the salt-water lake. It is a very favourite haunt of the
Kyang, or wild horse. ,

The Yunam Tsko is a small sheet of fresh water in the



142 LADAK.

bed of the Yunam river, which flows through it. In
former times it must have been of some extent, and of
considerable depth. When I saw it, in September, 1846,
it was only 1,000 yards long and 500 yards broad.
Moorcroft was informed ¢ that it had been more exten-
sive, but had been contracted by the falling into it of
masses of rock.” The gradual decrease in size has,
however, been brought about by a very different cause ;
by the constant wearing away of the rocky barrier, which
once dammed the river about one mile below the present
end of the lake. Between these points the river has
worn a channel through a mass of fine cream-coloured
clay,* which once formed the bed of the Yunam lake.
I found the lake of a very pale yellowish colour, which
it had received from the cream-coloured clay deposits in
the bed of a small stream upwards of half a mile above
the lake. The extreme length must once have been
about three miles, and the breadth varying from a
quarter of a mile to more than a mile.

- The Hdnlé-Tsho is the largest sheet of fresh water
that to my knowledge exists in Laddk. The extent of
open water is not great, but the whole extent of swamp
is between three and four miles in length. It is princi-
pally supplied by a rivulet called the Kongra-chu, which
drains the lofty range of mountains to the westward of
the Tshomoriri lake as far south as the Linak Pass. A
second feeder flows from a southern range of mountains,
that divide Rukchu from the Chinese district of Chu-
mur-ti. A third small stream, which joins it from the
north-west, is full of fish, which attain a size of fourteen
or fifteen inches. To the east of the lake is situated the

® Moorcroft, I. p. 217, also notices this fine clay.
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picturesque monastery of Hanlé, on the end of a rocky
spur about 600 feet above the plain. Round the foot of
this spur the waters of the lake find an outlet into the
long and level plain of Mangkang, through which the
Hanlé rivulet winds from side to side for a distance of
thirty miles. Towards the northern end of the valley
there are several low flat-topped hills, with large masses
of alluvial clay deposits still adhering to them in hori-
zontal strata. As the fotal fall from Hanlé to the
northern end of the valley cannot be more than 150 feet,
there can be little doubt that the Hanlé Tsho once
covered the whole of these level plains, and formed a
noble lake fully forty miles in length by fifteen miles in
extreme breadth, to the south of Hanlé. The plain is
now pretty thickly covered with Dadm4 or Tibetan furze,
which here grows to the unusual height of three and
four and even five feet.

Small pieces of water are numerous all over Laddk,
but none that I have seen are deserving of notice for
any peculiarity, excepting the celebrity of their names.
Two of them are mentioned by Abul Fazl in the Ayin
Akbari* ¢ From the top of the mountains of Keetwar
(Kashtwar) issue two springs, one called Chandra and
the other Bhéigd; * * they unite their streams and are
then called Chandra Bhagd,” which is the well-known
Sanscrit name of the Chendb. The Suraj Dal is a small
oblong sheet of clear green water, dammed at the
western end by masses of splintered rock that have
fallen from above. It is about a quarter of a mile long
and only half as broad. A small rill of melted snow
flows into it from the east; but the rill is altogether so

* Gladwin’s Ayin Akbari, IL p. 108.
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insignificant, that the Suraj Dal may fairly be considered,
as it is reputed to be, the source of the Bhéigd river.
But the Chandra Dal, although double the size of the
Suraj Dal, is situated at least twenty-five miles below
the real source of the Chandra river, in the Bara Lacha
Pass. It is, however, always spoken of as the source of
the Chandra river. Dal is a Kashmiri term for any
sheet of water, whether large or small : but it is also a
Tibetan word, signifying ¢ still, quiet.”* '

Many hot springs exist in different parts of Ladédk ;
but the best known are those of Nubra, Puga, and
Chushul. The first two were visited by Moorcroft, who
found the waters « quite clear, and of the same tempera-
ture of 167°, at mouths distant two hundred yards from
each other.” Below the springs were beds of soda.

The hot springs of Puga,t I have myself examined.
The springs occur in the bed of & rivulet called the
Rulang-chu, for a length of about two miles. The
springs vary in strength, from gentle bubbling to strong
ebullition, and in temperature from 80° to 148°, the
hottest containing chloride of soda and sulphuretted
hydrogen in solution, and those of low temperature con-
taining chloride and borate of soda, both in solution.
Sulphur occurs on the northern bank of the rivulet in
pure transparent crystals, and in thin laminse dissemi-
nated throughout the gypsum rock. The volcanic neigh-
bourhood of Puga is something like that of the Tuscan
lagoons near Monte Cerbole, which now supply Europe
with the same minerals: “These lagoons consist of
springs in a furious state of ebullition, whose vapours:

* Dal, “ quiet;” compare the English “ dull.”
t+ Bu-ga, a hole. -
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contain boracic acid, and the ground is covered with
crystallizations of sulphur and other minerals.””* The
volcanic agency is still active in Tuscany; in Laddk,
though not extinct, it is evidently dying.

The hot spring of Chushul was visited by Moorcroft
and Trebeck. It is without taste or smell, but is said to
have medicinal properties. Its temperature is 96°.

® M‘Culloch’s Commercial Dictionary—Art. Borax.
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VI—ROADS, PASSES, BRIDGES.

‘I.~ROADS.

IN Tibetan every road is called Lam ; but the high-
roads are distinguished by the name of Lam-chhen, or
¢ Great Roads,” and Gya Lam, or * Passable Roads.” *
The principal road is that between Kashmir and Yar-
kand; the next in importance is the road to Lhasa, vid
Garo, and the third is that which leads through Rukchu,
Léhul, and Kullu, to the cities of Nurpur, Amritsar,
and Ludiana. Some of the other roads, though not
much frequented by merchants, are still deserving of
notice, as they have on three different occasions been
made use of by the conquerors of Laddk. About A.D.
1600, the Musalmans of Balti, under Ali Sher, invaded
Yadik on the west by the valley of the Indus. In 1686,
the Sokpos or Sacee invaded it on the east by the Rudok
road ; and in 1834, the Hindus of Jammu, under Zora-
war Sing, invaded it on the south by the route from
Kashtwar into Suru. Moorcroft mentions another com-
mercial line between India and Kotan,t ¢ which was
frequented in the time of Shah Jehan and closed by the
Chinese subsequently to their acquisition of Kashgar.”

* Lam, aroad ; Lam-chhen, a great road ; b,rGya-lam, a passable road.

t+ Transactions Royal Asiat. Soc., I. p. 68.
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In another place®* he says that this road ran through
Garo and Ruthog to Sarikia, half-way between Yarkand
and Kotan; and in a third placet he states that from
Rudok across the mountains to Kotan is a journey of
three or four days only. Now both the Chinese geo-
graphers and the Jesuit missionaries agree in placing
Kotan in N. latitude 37°, or just three and a half degrees,
or about 250 miles, to the north of Rudok. The journey
must therefore be one of three or four weeks, instead of
three or four days. The only probable explanation of
Moorcroft’s statement is, that the frontier of Kotan is
only three or four days’ journey from Rudok. His very
mention of Sarikia, a place half-way between Yarkand
and Kotan, shows that Moorcroft must have known the
true distance of Kotan, as his own munshi, Izzet Ullah,
makes Sarighout (or Sarikia) just thirteen marches from
L1£. It cannot, therefore, be less than eighteen or twenty
days’ journey from Rudok. The road from India to the
Niti Pass, through Garo and Rudok to Yarkand, is,
therefore, the same as that from Lhasa to Yarkand, by
the valley of the Indus. The two routes join at Garo,
and follow the Indus to Kak-jung, from whence the
traveller may proceed either down the Indus to Lé, and
across the mountains to the Shayok river, or he may
cross the Tsaka L4 and proceed direct to the Shayok by
Chushal or Pangkong.

The different roads that lead to Ié, on all sides, are
the following :—
. 1. The western road from Kabul and the Punjab,
through Kashmir.

2. The south-western road from the central Punjab,
through Jammu, Kashtwar and Zanskar to I4. A
® Travels, I. p. 878. + Travels, I. p. 361.

L3
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branch of this road runs from Zanskar through Rukchu
to Lé.

8. The southern road from Lahor and Amritsar,
through Kullu, I4hul and Rukchu to Lé. A branch
road from Bisahar, vid Spiti, joins this road in Rukchu.

4. The south-eastern road from Lhasa to Garo and the
Indus to I&. A branch from India, vid the Niti Pass,
joins this road at Garo.

6. The eastern road from Chinese Tartary, through
Rudok and the valleys of Chushal and Sakte to L.

6. The northern road from Yarkand and Kotan, over
the Karakorum mountains and down the Shayok and
Nubra rivers to I£. The old route, which is now closed
by glaciers that dam the stream, followed the Shayok
from its source to Sassar, and thence either continued
down that river, or across the mountains and down the
Nubra river to Lé.

7. The north-western road from Balti, viA the Shayok
and Indus rivers, to Lé.

II.—1st. THE WESTERN ROAD.

The road from Kashmir traverses nearly the whole
extent of Laddk from west to east, from the Seoji L4, at
the head of the Dras river, to Ié. From the Kashmi-
rian Pass it follows the course of the Dras river to its
junction with the Suru river, up which it proceeds as
far as Kargyil. From thence it ascends the Purik valley
past the fort and town of Paskyum, as far as Waka,
where it leaves the Waka river, and crosses the Namyika,
Pass (13,000 feet) to the bed of the Kanji river. Thence
over the Photo 14, an easy pass (13,240 feet), to the
village of Lama Yurru, from which it follows the course
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of the Wanla-chu to its junction with the Indus, below
the bridge of Khallach, where it crosses the river to its
right bank. From this point it ascends the Indus, past
the villages of Nurla, Saspul, Bazgo, and Nyimo, to
Pitak, where it leaves the river and turns to the north-
east for a few miles to the city of Ié. The whole
distance from Kashmir to Lé is 228 miles.

I have travelled this road myself, and I can vouch for
its being one of the most excellent and most easy routes
to be found throughout the Alpine Punjab. It is
passable from March till November, when it is closed
by the vast masses of snow that accumulate on the
Kashmir side of the Secji La, and which render the
passage very dangerous, both in March and April as
well as in November. The greater portion of this road
which lies in Laddk was made by Zorawar Sing after
the conquest of the country in 1884. The large bridge
over the Indus at Khallach, as well as the smaller bridges
on thisroad over the Wanlé, Kanji, Waké4, Suru, and Dras
rivers, were all built by the energetic invaders, who,
knowing the value of good communications, have since
kept them in excellent repair. No road can well be
worse than the few marches on the Kashmirian side of
the pass, which are still in the same state as described
by Izzet Ullah® in 1812: *The road is difficult and
rocky, so as to be impassable to & mounted traveller.”
This is the most frequented of all the roads into Lad4k,
with perhaps the single exception of the northern line
from Yarkand to Lé. :

The following table shows the names and distances of
the stages.

#* Quarterly Oriental Magazine, March 1825, p. 104.
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Surbara

Maten ...
Drés ...
Jasgund
10 Kharbu

© W TR

12 Dok

18 Molbil

14 Charak

15 Hesku
16 Lama Yurru ...
18 Nurla ...
19 Hemis-tokpo ...
21 Bazgo'::

23 Lé

FROM

LADAK.

KASHMIR TO LE.

.. 113
.. 113

. left bank of Sindh river.

right bank  ditto.

left ditto  ditto.

right ditto  ditto.

ditto ditto  ditto.

ditto foot of Pass.

cross the Seoji La (Pass).
left bank of Dras river.

on the left bank (opposite).
right bank ditto.

at junction of Waka and Suru river.
left bank of Waka river.
right bank  ditto.

cross the Namyika Pass.
right bank of Kanji river.
cross the Photo L4 (Pass).
cross the Indus by bridge.
right bank of Indus.

ditto ditto.

ditto ditto.

ditto ditto.

ditto ditto.

ditto ditto.

228 miles.

IIT.—2nd. THE SOUTH-WESTERN ROAD.

During the first years of the occupation of Ladsik by
Zorawar Sing, the different roads from Jammu to 1é
were constantly traversed by the Dogra troops, who
latterly always took the route through Kashtwar and

- Zanskar in preference to that of Késhtwér and Suru—
which they thought considerably longer. Dr. Thomson
travelled from Jammu to L&, in 1848, but he took the
hill route, from Bhadawar to Chatrgarh. In the same
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year he had also travelled from Kashmir to Jammu.
‘We are therefore able o compare the route from Jammu
to Lé, vid Zanskar, with that by Kashmir. The com-
parison is altogether in favour of the road by Kashmir,
with respect to the facility of crossing the different
passes, which are less lofty and much more easy of ascent
and descent than those of the other road. With respect
to distance, the two roads are much about the same.
The road travelled by Dr. Thomson is actually eighteen
miles longer than the route by Kashmir; but as the
route from Zanskar to Ié, vih Marka and Kiyo, is two
days’ journey less than that followed by Dr. Thomson,
the two roads by Kashmir and Zanskar may be con-
sidered about the same length.

From Jammu the Zanskar road proceeds direct
through Ramnagar to Bhadarwér, a distance of seventy-
three miles. From thence it crosses the Bhadri-Dhar
Pass, 10,1656 feet, into the Chamba district, and over
the Saj-Joth (14,794 feet) into the valley of the Chandra-
bhéiga near Chatrgarh, a further distance of 116 miles.
From the Chenab the road crosses the Bara Lacha range
by the Umasi-L4 or Burdar Pass (18,125 feet) to Phadam,
the chief town in Zanskar, a distance of fifty-six miles.
In this rugged district the road is bad and difficult. At
first it follows the course of the Zanskar river as far as
Chand-14, where it enters the mountains. Beyond
Pangache it proceeds over another pass (16,495 feet) and
descends rapidly to the river, which it crosses by the
Nira bridge. From thence it ascends the lofty moun-
tains that bound Zanskar on the west, and enters the
Wanl4d district by the Sing-gé-I4 (16,952 feet), from
which it follows the Wanl4 river to Lama Yurru, and
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thence to Lé, as in the first route. The lofty passes on
this road are seldom open before June, and they are
always closed by the end of October.

The following are the marches made by Dr. Thomson

from Jammu to 1Lé.

Miles.
Tuton-ki-kui (the mul-
Sarchi Sar ...
Thalaura
Ramnagar
Pata ...
Dudu ...
Camp ...
Bhadarwar
Camp ...
Langers
Buju ...
Kaltor
Banderi
Camp ...
Ditto ...
Pargwil
Asdhari
Shol ...

Lyundi
Carried forward ... 189

o

5=Semqaamuw

O D bt et e
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[ pud b b
Sooohouwuwubr b lEowboaowbowam

8

EBBIBRRE

81

41
42

Brought forward ...

Chishot
Sumcham
Camp ...
Ditto ...
Markim
Phadam
Tungdé
Chandla
Sumdo
Pangache
Nira ...
Yulchung
Plutaksa
Haunpata
‘Wanla
Khallach
Nurla ...
Saspol ...
Nyimo
Lé .

Miles.
189
8
]
6
5]

. 10
. 10

9
]

. 10
.10

9
8
6

.. 11

8

.. 10
.11

8

.. 10
.. 10
.11

Total miles ...

——

874

From Phadam there are two other routes to Lé, the
direct route through Zanskar and the winter route
through Rukchu. The latter was taken by the Vazir
Zorawar Sing, in the winter of 1835, when all the passes
on the more direct road had long been closed.
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.

TWO ROUTES PROM PHADAM IN ZANSKAR TO LE.

‘Wixtee Rovurs. Dmzor Rovurs.
1 Muni. 1 Tondé.
2 Yang Jhul 2 Jand-l4
8 Maleng. 8 Sumdo.
4 Kina Jh 4 Dagmoche.
5 Zongmar. 6 XKarna Sumdo.
6 Chumik Marpo. 6 Rabrang.
7 Tokpo Soma. 7 Marka.
8 Charép. 8 Kyo (Skyo or 8Bkio).
9 Dong chéchan. 9 Shingo (Pass).
10 Pachdlong. 10 Rumbak.
11 Kyang-cho. 11 Pitak.
12 Rukchin. 12 Lé.
13 Debraug.
14 Gys.
15 Miru.
16 TUgshi.
17 Hepis.
18 Tmn Goupa.
19 Cliachot.
20 Lé.

IV.—8rd. THE SOUTHERN ROAD.

By this route the shawl wool is brought to the large
cities of Nurpur, Amritsar, and Ludiana, all of which
make a return in manufactured shawls and coarse
brocades. The roads from all these places meet at
Mandi (the market) or Maudinagur (market-city) on
the Byas river, the capital of the small state of that
name. From Nurpur the merchants proceed vih
Kangra and Baijnath; from Amritsar, vih Hushiyarpoor
and Nadon; and from Ludiana, vi4 Ropar and Bilaspur;
the distances of the first and last being about 120 miles;
of the second, about 150 miles.

From Mandi this road proceeds by the iron-mines of
Kumén to Sultdnpur, the capital of Kullu. From
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thence it ascends the Byas to its source on the Rotang
Pass (13,000 feet), and descends upon the Chandra river
at Koksar, the first village in Lahul, at an elevation of
10,000 feet. It then follows the Chandra river to its
junction with the Bhaga, opposite Tandi, from whence
it ascends the latter to its source in the Bara Lacha
Pass (16,600 feet). From this pass it descends the
Yunam river into Rukchu, and thence crosses the
Lunga-Lacha Pass (17,000 feet) to the triple confluence
of the Sumgal river. There it ascends the plain of
Kyang to the crest of the Thung-Lung Pass (17,500 feet),
from whence it descends the Gya rivulet to the Indus at
Ugshi, and thence down that river to Ié. All the
passes on this route are easy, especially the Bara Lacha,
over which a road might be made passable for carriages,
so gradual is the ascent and descent. The Bara Lacha
and Rotang Passes are generally closed in the end of
October, and are not open again until the end of May or
beginning of June. The most difficult part of this route
is the crossing of the Chandra river, as the suspension-
bridge of birchen-twig ropes is annually overwhelmed
beneath a dense mass of drifted snow. In August,
1846, the late Mr. Vans Agnew and myself were
detained for two days opposite Koksar until the bridge
was partially put up, when with the assistance of plenty
of rope, which we had purposely carried with us, we
managed to pass over all baggage without any difficulty.
From Mandi the route is as follows :—

Miles.
1 Kumin ... 11 an iron-mine.
2 Bajaora ... 14 right bank of Byas river.
3 Sultanpur ... ... 9 capital of Kullu.
4 Dwara ... 10 right bank of Byas river.

Carried forward ... 44
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Miles.
Brought forward ... 44
5 Monili ... 14 right bank of Byas river.
6 Ralha ... 10 camp foot of Pass.
7 Koksar ... 11 cross the Rotang Pass.
8 Sisu ... ... 10 right bank of Chandra river.
9 Gundla .. 9 ditto ditto.
10 Kérdang ... ... 10 left bank of Bhaga river.
11 Kolang ... 18 right bank  ditto.
12 Dércha ... 10 ditto ditto.
13 Patseo ... 8 arude stone bridge.
14 Mongba ... 10 foot of Pass.
15 Kelang ... 12 cross the Bara Lacha.
16 Charpa ... 8 mouth of Cherpa river.
17 Sumdo we .. 14 foot of Pass.
18 Sumgal ... 12 cross Langa Licha Pass.
19 Mure-Tsho ... ... 10 a small pond of fresh water.
20 Rukchin ... 7 Boti camp.
21 Larsa ... ... 14 foot of Pass.
22 Gya ... ... 14% cross the Lunga Lécha.
28 Miru ... 13
24 Ugshi ... 7} left bank of Indus.
25 Marchalang ... ... 8} ditto ditto.
26 Chachot .. 11 ditto ditto.
27 Lé ... ... 9% cross Indus by bridge.

Total ... 2833 miles.

The Bisahar road, vi4 Kullu, joins this road at Sul-
thnpur, the capital of Kullu, from which Rampur is
eight marches distant. S8ince 1846, this road has been
much improved by the British government, and the
access to Kullu, both from Simla and from Rampur, is
now easy. The road from Bisahar, through Spiti into
Rukchu, joins the above road either at the crest of the
Bara Lacha Pass or at the foot of the Thung Lung Pass.
The former is the more easy route, but the latter is the
more frequented. From Rampur the road ascends the
Sutluj river to the Wongto bridge, where it passes over
and enters the mountains to Babé. From thence it
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crosses the Tari Pass (15,282 feet) into the Pin valley,
which it descends to the junction of the Pin river with
the Spiti. The latter is crossed by a jhula to Dangkhar,
from whence the road proceeds to the monastery of Kyi
and up the left bank of this stream to Losar, where it
changes to the right bank. Beyond Losar it leaves the
Spiti river and crosses the Kulzum Pass (14,821 feet)
into the upper course of the Chandra river, which is
quite uninhabited, and ascends the stream to its source
in the Bara Lacha Pass. The other road branches off
from the monastery of Kyi and crosses the Parang Pass
(18,602 feet) into Rukchu at the source of the Para river.
It then follows the river to Norbu Sumdo, whence it
crosses a low range of hills to the southern end of the
Tshomo-Riri lake. From this lake it crosses the Nakpo
Gonding Pass (18,000 feet) and the Polokonka Pass
(16,600 feet) to the Tsho-kar or White Lake, beyond
which it joins the first road at the foot of the Thung-
Lung Pass.

The following are the stages on the road by the Bara
Lacha Pass.

FROM RAMPUR TO LE.

Miles.

1 Gaora ... 10 left bank of Sutlej.

2 Sardhan ... 10 ditto ditto.

8 Trinda .. 14 ditto ditto.

4 Nichér .. 12 ditto ditto.

5 Yangpa ... 11 cross the Sutlej.

6 Larsa... ... 16 cross the T4ri Pass.

7 Mud .. ... 12 on Pin river in Spiti.

8 Tangti ... 12 ditto ditto.

9 Danghkar ... ... 18 cross the Spiti Pass.
10 Lara ... ... 83 left bank of Spiti river.
11 Rangrig ... 8} ditto, halting-ground.

Carried forward ... 128}



14
15
16
17
18
19

mo-Riri Lake.
Miles.
11 Rangrig .. 1293
12 Gyihbar 6}
18 Bongrochan ... .. 8
14 Tratung Kongma ... 7
15 Camp ... .. 11
16 Norbu Sumdo ..o 11
17 Tshomo Riri ... .. 10
18 Korzo Gonpa... .. 18
19 Ramzung ... .. 11
20 Polokonka Pass .. 15
21 Tsho-kar Lo 11
22 Larsa... 16
252¢
Thence 6 to Lé, 57§

Miles.

Brought forward ... 128%
Chikyam ... .. 10
Kirla ... o 12
Losar ... 12
Camp ... 10
Ditto ... 9
Ditto ... 12
Ditto ... 14
Ditto ... 12
Ditto ... 12
232¢
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right bank.

foot of Pass.

cross the Kulzum L4.

left bank of Chandra.
ditto ditto.

ditto ditto.

cross the Bara Lacha Pass.

Thence 12 to L4, 1223 miles.
Total ... 855} miles.

The following are the stages on the road by the Tsho-

FROM RAMPUR TO Lf.

cross the Parang Pass.

south end of lake.

2 miles to W. of Pass.

Total ... 810 miles.

V.—4th. THE SOUTH-EASTERN ROAD.

Of the portion of this road that lies between Lhasa
and Kailas, very little is known except by report.
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From Lhasa, which I do not think can be less than
ten or eleven thousand feet above the sea, the road
ascends the Sanpu river, past Tashi Lhunpo and G4ld4n
to its source on the eastern face of the Kailas mountain.
It then crosses this mountain to the northern bank of the
holy Manasarovara Lake (15,200 feet). The direct dis-
tance between these points on the map is upwards of 10° of
longitude, which in the 30th degree of latitude are equal
to 600 English miles, to which one-half* more must be
added for the windings and ascents and descents of a
road in a mountainous country. This will give a dis-
tance of 900 miles, equal to a journey of three months,
which the people always state it to be. From the
Manasarovara Lake to Garo the road has been traversed
by Moorcroft. The distance is about 110 miles, or ten
days’ journey—past the Lake of Rawan Hrad, and over
several lofty spurs of the Kailas range, which give rise
to numerous small feeders of the Sutluj and Indus.
Garo itself is situated, according to my information, on .
the main branch of the Indus, which is there called the
Higong-chu or Higong river, simply because it flows
past the village of that name. From Garo to Chibra,
and thence to L&, the road lies down the valley of the
Indus, and generally along the bank of the river. The
distance from Garo to L& is not less than 350 miles, or

® This is not a mere assumption, but a fact deduced from actual
surveys. Thus my survey makes the distance between Lé and Kashmir
228 English miles. The difference of longitude is 2° 40’, which, in
the latitude of 84°, is equal to 154 miles ; to which by adding one-half
more, we obtain 281 miles, which is within three miles of the actual
measurement. Again, the difference of latitude between Mandi and
Lé is 2° 80/, equal to 174 English miles. By adding one-half more, we
obtain 260 miles, the measured distance, according to my survey, being
283 miles.
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about thirty-five days’ journey. The whole distance
from Lhasa to Lé is therefore about 1,350 miles, a
journey of four months and a half.

The principal places on this route are the well-known
Tashi-Lhunpo, the residence of the Tashi Lama, who
was visited by Turner; Gélddn, which was for some
time the residence of the Tibetan court; Garo, which is
now a great mart for the interchange of the productions
of India and China; and Tashi Gong, which is a cele-
brated monastery. I will say nothing more regarding
this road, as all the accessible portions of it have been
traversed by Captain H. Strachey.

VI—5th. THE EASTERN ROAD.

This road leads from the unknown countries inhabited
by various Mongol tribes, through Rudok to 1é. Nothing
whatever is known of it to the eastward of Rudok,
except that by it the Mongol tribe of Bokpo invaded
Ladék in 1686 and 1687 ; and again in the beginning of
1841, immediately after Zorawar Sing’s death, about
three thousand Changpas* are said to have entered
Ladék for the purpose of assisting the young Gyalpo.
They advanced to Lé, where they remained about six
weeks ; but on the approach of Dewén Hari Chand and
Vazir Ratanu with troops from Kashmir, they fled
hastily back again by the same route. As this road has
been surveyed by Captain H. Strachey, from the neigh-
bourhood of Ruthog to Lé, any further remarks from
me are quite unnecessary.

® Byang-pa, pronounced Chang-pa, “ northern men,” or men of
Chang-thang, the northern plains.



160 LADAK.

VII.—6th. THE NORTHERN ROAD.

This road leads from Yarkand and Kotan, over the
Karakoram mountains (18,660 feet) to L. The best
account of it that we possess is that by Izzet Ullah, who
traversed it in 1812. But since that time several glaciers
have stretched their mighty masses across the bed of the
Shayok, and the old road by the river has been com-
pletely closed. The new road from Karakoram leaves
the Shayok, or Khundan, river at the foot of the pass,
and crosses over an elevated table-land to Sassar, where
it again meets the Khundan. A short distance above
Sassar Dr. Thomson examined two glaciers that stretched
across the river. From this point the road quits the
Khundan and crosses a lofty range to the bed of the
Nubra river, above Pandmik. It then follows the course
of the Nubra river to its junction with the S8hayok, from
which it proceeds direct to Lé.

TIzzet Ullah’s route was the following :—

FROM YARKAND TO LE.

Hours. Miles.

1 Chagachag ... .. 4= 6
2 Tokaiji... ... 9 = 18} on the Kerghalek river.
38 Langer .. 10 = 15
4 Aurtang 2= 3
6 Ak Masjid 9 = 18}
6 Khalastan 7 = 10}
7 Chakilak 6= 9
8 Migér ... 6= 9
9 Tezak Lak Payin 8 =12
10 Yagni Dawan 9 = 13}
11 Yartoli ... 5 = 7} right bank of river.
12 Bagh Haji Mohammad 2 = 38
18 Igersal di . 9 =18}
14 Taghteh 7 = 10}

Carried forward ... 98 =139}
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THE NORTHERN ROAD.

Brought forward 93
Khafalun 9
Aktagh 10
Surighout 9
Camp ... 7

128
Camp to 8.of Pass ... 10
Yapchan 10
Khundan ... 10
Chong Tash ... 9
Yartobi 7
Mandalik ... 6
Dong Bailak ... 10
Chong Aolang 9
Chong Jangal 4
Chunchar .. 9
Dakchu Dunga 4
Adgam 7
Digar ...
Camp ...
Lahu ...
Lé

Karakoram to Lé
Yarkand to Karakoram
84 marches. Total

Miles.
=139}
= 13}
15
13}

=192 miles.

[
[,

15

18} right
10}

7% left
16 left
18} right

6 right
18} right

6 right
10} left

41
12

104 foot of Karakoram Pass.

15 right bank of Shayok.
ditto.

ditto.
ditto.
ditto.
ditto.
ditto.
ditto.
ditto.

7% cross a Pass.

7%

. 172} miles.
.. 192

.. 864} miles.

161

Dr. Thomson’s route from ILé to Karakoram Pass is

a more direct one, and consequently a shorter one ; the
whole distance being only 1474 miles, or twenty-five
miles less than Izzet Ullah’s route. But the longer
route up the Khundan river had the advantage of being
tolerably level, whereas the present route crosses no less
than three lofty passes, and is besides much more rugged

and difficult.

The Karakoram Pass is not less than

18,600 feet above the sea, and it is perhaps very nearly

M
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19,000 feet high. Dr. Thomson’s route from Lé to the
Karakoram Pass is as follows :—

Milee. Miles.

1 Camp .. 8 Brought forward ... 68%

2 Kardong ... .. 10 11 Camp .. 8

8 Kalsar .. 9 12 Ditto... e 43

4 Diskit .. 8 13 Ditto... .. 6

5 Lyakjung ... .. B 14 Sassar .. 8

6 we e ) g 15 Margai e e 9%
7 Chirasa } 16 Camp . 9

8 Pandmik ... .. 10 17 Ditto... . 12

9 Takshe R | 18 Ditto... e 12

10 Changlung ... .. 19 Karakoram Pass ... 10
Carried forward ... 68} . Total ... 147}

VIIL—7th. THE NORTH-WESTERN ROAD.

This road leads from Balti and the neighbouring
Musalman district up the bed of the Indus to Lé.
During the summer season, when the waters of the
river are much swollen by the melted snow, the Indus
route is very difficult, and travellers generally prefer
ascending the Shayok river as far as Chhorbad, and
thence crossing the mountains by the Hénu Pass, 16,890
feet, to the Indus at the fort of Hénu. From Hénu to
Lé the route ascends the Indus. Both of these routes
have been travelled by Mr. Vigne. Dr. Thomson’s
route was by the Shayok alone; and to him we are
indebted for the survey of that river between Tirit and
Keris, where it joins the Indus. The distance from
Skardo to Lé, by this route, is 236 miles, or just eight
miles more than the road from Kashmir to Ié. The
following are the marches from Ié to Skardo, by the
Latsa Pass, 17,666 feet.
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Miles. Miles.

1 Sabu... ... 6 Brought forward ... 147
2 Foot of Pass... ..o 12 17 Turtuk U
3 Digar e .. 5% | 18 Prénu e .1
4 Chatti ... 16 19 Siksa... T
5 Tirit ... ... 8% 20 Kibis ... 8
68 Tagar .. 8% 21 Surma .o 12
7 Pandmik ... .. 18 22 Khapolor ... e 7
8 Chirasa ... 10 23 Karku ... 10
9 Lyakjung ... .. 9 24 Bragar e 4
10 Hundar . 9% 25 Kunes ... 6%
11 Tertse ... 10 26 Kuru .. G
12 Unméru ... .. 53 27 Keris ... 8
18 Karu .. 93 28 Golochu ... .. 9
14 Waris .. 8 29 Camp e 9%
16 Bogdan e .7 30 Skardo . e 4
16 Chulungka ... .. 9 —
—_ Total ... 236

Carried forward ... 147 —

The above are the principal thoroughfares through-
out Laddk. Many other roads might be enumerated in
all directions, but they are less frequented and more
difficult. These by-paths are called’ Lam-than,* and
Lam-dogpo. They are used chiefly by the people of the
country in passing from their own districts into the
next ; such are,—1st, the road over the Omba L4, between
Suru and Drés; and 2nd, the road over the Vingé 14,
between Zanskar and Purik. Other roads are used only
by smugglers ; but these are always difficult, although
frequently more direct than the high-roads. One of the
best known of these smugglers’ paths is that which
leads from the Chinese district of Chumurti into Lihul
and Kullu. From Chumurti the road is followed over
the Budhpu Pass to the bed of the Par4 river. From
thence a rugged path leads over a lofty mountain to the

* Lam-phran, pronounced Lam-than,  little road ;” and ZLam-Doyg-
po, “ narrow road.”

M 2
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upper course of the river, which is crossed a second
time, and over another range of mountains to the head
of the Charpa river. From the bed of the Charpa
different routes were followed over the mountains to the
upper and uninhabited course of the Chandra river,
from whence the northern road leads over the Bara
Lacha Pass into Léhul, and the southern road direct
into Kullu by the Parbati river.

IX.—PASSES.

A Pass in Tibetan is called Ld. The crest of a Pass
is named La-fse, and the foot of a Pass La-fsa.* The
last word is variously pronounced : by some it is called
Larsa, of which spelling many examples may be found
in our maps at the bottom of Passes; by others it is
called Lacha, as in Bara Lacha (for Bara Latsa). Others
again pronounce the g distinctly; which last has given
rise to Dr. Gerard’s spelling of Para Lassa. Rongisa
defile, and chong-rong is a narrow defile. The principal
passes have already been mentioned in my description
of the high-roads of Ladék; but a tabular enumeration
of them may be useful for comparison.

Names. Heighta. Authorities. Positions,
Karakoram ... | 18,660 | Dr. Thomson ... | Head of S8hayok river.
Sassar ... ... | 17,5600 Ditto ... | between Nubra and

. Shayok river.
Hanu ... ... | 16,890 | Col. Bates ... |between Indus and
Shayok river.
Lé Pass ...| 17,666 | Dr. Thomson ... | between Lé and Nubra.
Lazgung ... | 17,500 | (estimated) ...| ditto ditto.

® L is the simple form. La-rTse, is the crest of a Pass.
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Names. Heighta. Authorities. Positions.
Changla 18,105 | Moorcroft, MS. | between Indus and
. Long Kongma.
Kongta-la 15495 | Ditto . | between Long Kongma
and Chushal.
Singgé 16,952 | Dr. Thomson ... | between Zanskar and
Lama Yurru.
Vinggé —
Pangache 16,495 | Dr. Thomson ... | in Zanskar.
Photo Lé 13,240 | A. Cunningham | between Kashmir and
Lé.
Namyika  ...| 13,000 | Ditto ditto ditto.
Thung Lung ... | 17,500 | Ditto South of Lé.
Polokonka 16,500 Ditto near the Tsho-kar.
Nakpo Gonding | 18,000 | Ditto to North of Tshomo
Riri lake.
Lanak ... 18,746 Ditto between Tshomo Riri
and Hanle.
Lunga Licha ... | 17,000 | Ditto between Zanskar and
"Rukchu.
Pirang L4 18,502 | Ditto North of Spiti.
Bira Lacha 16,500 | Ditto between Lahul and
. Zanskar.
Umési La 18,123 | Dr. Thomson ... | between Kashtwar and
Zanskar.
Seoji La 11,634 | A. Cunningham | between Kashmir and
Dras.
Harapo Li 12,104 | Col. Bates in Astor.
Kutzum 14,851 | Capt. Broome ... | between Lahul and
Spiti.
Manerang 18,612 | A. Gerard between Kanawar and
Spiti.
Tari Pass ... | 15,282 | Lieut. Maclagan | ditto ditto.
Rotang Joth ... | 13,000 | A. Cunningham | between Kullu and
Lahul.
Kali Joth 16,700 | Ditto between Lahul and
Chamba.
Saj Joth 15,500 | Dr. Thomson ... | ditto ditto.
Pir Panjal 11,970 | A. Cunningham | Soutb of Kashmir.
Tural Pass 14,808 | Ditto between Kangra and

Chamba.
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X.—PASSAGE OF RIVERS.

The great rivers of Laddk are crossed by ferries, fords,
and bridges. Fording is the most usual means of crossing
both the Indus and the Shayok, in the upper parts of
their sources, where their waters are widely spread and
shallow. In the neighbourhood of L&, where the Indus
becomes deep and rapid, it is spanned by three bridges,
and just below Lé, where the current is less rapid,
people are ferried across on inflated skins. The Zanskar
river is bridged in two places: and is not I believe
ever fordable. In Ldhul the Chandra and Bhaga rivers
are both bridged ; but I have seen the Chandra forded
at Koksar in October, and I have been ferried across it
at the same place in September. In Spiti, the Par4
river is crossed by a natural bridge formed of an
enormous mass of rock that has fallen across the
stream ; and the Spiti river itself is bridged in several
places. In the winter season it is fordable in many
Pplaces.

A ford is called Gal in Tibetan; and the name is
applied to one of the principal branches of the Zanskar
river, which is called Sum-gal, or the ¢ Three Fords,”
because it is formed of three streams that are forded one
after the other just above their junction. In the summer
the fording of many of the streams can only be accom-
plished in the morning ; for after ten and eleven o'clock
the waters are so much increased by the melted snows
that they become quite unfordable. This I have myself
witnessed with the Chandra river in October, and with
the Charpa river in September; and I have ascertained
that it is also the case with the Spiti river.
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A ferry is called Gru-kha, and the ferryman Gru-ba.
In Ladék itself the ferrymen use only rafts made of
inflated skins; but on the Sanpu river, even above
Lhasa, boats are said to be numerous; and there has
always been one on the Indus at Skardo. The name,
therefore, is well known in Laddk, more particularly as
most of the Lamas have visited Lhasa. The common
people are ferried over on a single inflated skin (pkagpa),
but great men usually have a raft formed by placing a
bed over two inflated skins. The skin is generally the
hide of a buffalo, with the openings carefully sewn up,
excepting one of the hind legs, which is kept for in-
flation. The skin floats with the legs uppermost. The
ferryman throws his arm over it, holding the closed leg
in his left hand, and a small wooden paddle in his right.
The passenger sits down, native fashion, on the skin,
and secures himself by holding the ferryman’s shoulder
as well as the leg of the skin. The ferryman paddles
with his right hand, and pushes the skin forward by
striking out his legs as in swimming. I have often
crossed the ByAs and Chandra rivers in this way. The
raft is managed in the same manner; but it cannot be
used either in such rough water or in such rapid
currents as the single skin.

The bridges of Ladék have different names, according
to the materials of which they are constructed. The
finest bridges, such as those of L& and Khallach, are
called Shing-zam, or “Wooden Bridges,” because they
span the river with large beams of poplar. A small
bridge over the Bhaga river in Léhul is dignified with
the name of Do-zam, or the  Stone Bridge,” because
the footway is made of rough stone slabs. Chag-zam*

® Zaom-pa is a bridge; and the different terms of Sking, wood ; Do,
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or “Iron Bridges,” and Gru-zam or *“ Boat Bridges,”
are known only in the Lhasan territory ; but the Chug-
zam or suspension-bridge is common in many parts of
Ladék.

One of the finest specimens of the Shing-zam or
wooden bridge that I have seen, is the great bridge over
the Indus near Lé. I have given a sketch of it in
Plate V. - It was built by Zorawar Sing, and is called
Chhog-lam-Sar-Zampa,* or the “ New Bridge on the
high-road.” The Khallach Bridge is similar in con-
struction. They are both railed, and may be ridden
over with perfect safety. As the details of construction
may be seen quite as clearly in the sketch as in any
description, I will only give the dimensions of these two
bridges.

The Lé Bridge is a double one, the smaller one having
a span of thirty feet, and the larger one of eighty feet.
Both are strongly and substantially built of poplar
spars, laid touching each other. On each side is a stout
railing—the clear breadth between the railings being
eight feet. Height above the stream (on 2nd October)
fifteen feet.

The Khallach Bridge is seventy-seven feet long and
eight feet broad, with a stout railing on each side.
Height above the water (on the 15th October) forty-
five feet. This bridge is protected by a small square
ficld-work of sun-dried bricks, which covers the northern
end on the right bank. It is occupied by twelve men,
who are relieved regularly from Lé.

stone ; IChags, iron; are added to discriminate the material of which
the bridge is formed.

* Chhog-lam-Sar-zam-pa, * high-road new bridge.”’--See Plate V. for
4 view of this bridge.
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The Chug-zam or suspension-bridges are different
from the jhulas or swinging-bridges of the Hindu states
of Chamba and Bisahar. The passenger walks across
the former, but is pulled across the latter. Suspension-
bridges are common on the Indus and Shayok above
their junction. They are used also in Zanskar, Spiti,
and Lahul; and in the Hindu state of Chamba. The
Chug-zam is formed of two stout ropes of twisted birch-
twigs, about the thickness of a man’s arm. The ropes
are suspended side by side, about five feet apart at the
ends : but they are drawn nearer together in the middle
by the weight of the side-ropes and roadway. The side-
ropes, about one inch thick, are also made of birchen
twigs, and in them is laid the roadway: which, in
the bridges that I have seen, always consisted of three
ropes (of the same size as the suspension-ropes) laid side
by side. In the best bridges of this kind the side-ropes
are connected by a close wattling of wicker-work from
end to end, to prevent passengers as well as sheep and
goats from slipping through. The Chug-zam is a very
cheap and a very easy mode of bridging a stream; and
when new and well constructed, it is a very safe and not
an unpleasant way of crossing. But some old bridges
of this kind that I have crossed were both difficult and
dangerous. In them the suspension-ropes formed a
great curve, the sides were unwattled and completely
open ; and the roadway in many places was reduced to
a single rope. Alexander Gerard* states that he should
“think the best Su-zum (Chug-zam) of 100 feet not
altogether safe:” but I have crossed several of greater
span, and one of very nearly double that span.

% Kanawar, p. 35.
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Span.
The Koksar Chug-zam over the Chandra ... 106 feet.
Waulds » »  Ravi .. 116} ,,
Mahila » »  ditto .. 169 ,,

The last span was undoubtedly too great for this kind
of bridge; for though the points of suspension were six
feet apart, yet in the middle the ropes could only be
kept asunder by a piece of wood. The perpendicular or
versed sine of the arc was thirty feet. I find the fol-
lowing remark recorded in my note-book immediately
after crossing this bridge in August, 1839 :—* When
riding fapidly in a coach, trees, houses, and fields all
seem to be moving past, while the coach stands still ;
but just the reverse happens in crossing one of these
bridges ; for the bridge seems to be carried along side-
ways, while the boiling river appears to stand still.”
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VIIL-CLIMATE.

——————

L—GENERAL REMARKS.

THE various meteorological processes which combine
to form a climate, are all generated by the sun. Thunder
and lightning, snow and rain, the pleasant breeze and
the mighty whirlwind, all alike owe their origin to the sun.
Through the changes produced by the varying diffusion
of solar heat through the atmosphere, the still air is put
in motion, and becomes a gentle breeze, a high wind, or
a mighty hurricane. By the sun’s beams the multi-
tudinous waters of the ocean and its tributary rivers are
vapourized and formed into clouds, which, rising with
the ascending and heated air, are borne upon the wings
of the wind to loftier or more northerly regions, where,
as they become condensed by the cold, they sink with
their burthen towards the earth, and fall down in the
shape of rain, hail, or snow. The rain washes over the
surface, or permeates through the ground, the snow
melts as it falls, and percolates through the fissures of
the rocks ; both to appear again in countless rills, which
join and form mighty rivers, that bear back again to the
sea all the water formerly abstracted by evaporation.

II.—WINDS.

The constancy of the prevailing winds in different
quarters of the globe is one of the most interesting
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phenomena of nature. In the Trans-Himélayan districts
of Laddk, the dry wind is nearly always southerly and
westerly, both in summer and in winter. This fact was
partially observed by Alexander Gerard,* who remarks,
that ¢ on peaks upwards of 20,000 (feet) and at heights
of 16,000 (fect) the winds were always W. or S.W.”
The same fact was also noticed by my brother, Captain
Joseph Cunningham, who resided for nearly a whole
year, including one entire winter season of 1841-42, in
the districts of Upper Kandwér, Spiti, and Chumurti.
He observed that ¢ the winds blew almost constantly
from the south or south-west, as noticed by the Gerards.
A northerly wind was of rare occurrence.”t

‘When 1 first observed the steadiness of the day-breeze
in these regions, I was under the impression that the
wind blew constantly in the same direction from the
south-south-west and west, but after a few days’ observa-
tion I found that the morning wind blew generally from
the north-east. It then struck me that the prevailing
winds alternated day and night, like the land and sea
breezes on the coast of India. I was confirmed in this
opinion by finding on one occasion a due northerly wind
blowing about midnight, and when I afterwards began
to observe the magnetical instruments, I always found a
light northerly breeze from two to five in the morning,
which, as the day broke, gradually took a north-easterly
direction. I then observed the course and strength of
thc wind at half-hour intervals, and my first day’s

* Kanawar, p. 62.

+ Moorcroft rarely mentions the winds; but in one place he inci-
dentally alludes to them. Speaking of the sheep-folds of Kakjung on
the Indus, he says that they were “ screened from the prevailing winds
by the hills to their south.””—1. 440,
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observations at once convinced me that my opinion was
right. I continued my observations at different places
during August, September, and October, and always
with the same results. Since then my opinion has been
most completely substantiated by my brother’s obser-
vations for one whole year in Spiti.

The generality of travellers get too much fatigued
with their exertions by day to be able to make any
observations at night ; and thus the south-westerly wind, .
which was found to prevail during the day, was supposed
to last through the night, and to be a mere continuation
of the south-westerly monsoon, which blows up the
valleys of the Chendb, the By#s, and the Sutluj. But
as the day-and-night wind of Laddk blows throughout
the entire year, it is clear that it must be due to some
other cause; for in the intertropical regions the course
of the wind is dependent upon the sun’s declination,
which when northerly attracts the ascending current of
heated equatorial air in its own direction, thus producing
a south wind. But as this stream of air, when it
reaches the higher northerly latitudes, where the surface
motion of the earth is less rapid, still retains its superior
equatorial velocity, it gains daily more and more upon
the easterly motion of the earth, until at length, when it
descends to the surface, it becomes a south-westerly
breeze, which blows steadily during the six months of
the sun’s northern declination. But when the declina-
tion becomes southerly, just the reverse of this process
takes place; for the ascending current of heated air
follows the sun towards the south, thus producing a
northerly breeze, which, owing to the difference of rota-
tory velocities before mentioned, gradually becomes a
north-westerly breeze, which blows steadily during the
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six months of the sun’s southern declination. These are
the monsoons or seasonal winds, which depend entirely
upon the sun’s position in the ecliptic; the south-westerly
monsoon being the summer wind, and the north-easterly
monsoon the winter wind. But the alternation of the
day-and-night wind throughout Laddk is constant
throughout the year; and as the subject is one of some
interest, I will here attempt to explain what appears to
me to be the cause that generates it, and that afterwards
carries it round all the points of the compass.

This cause is, I believe, the great mid-day radiation
of heat from the bare surface of the vastly elevated
plains of Laddk and the neighbouring districts, which
have a mean height of 13,000 feet above the sea. The
following table shows the extent and mean elevation of
these great masses of table-land.

EXTENT AND MEAN HEIGHT OF THE TIBETAN TABLE-LAND.

Extent. Height.
Districts.
8q. miles. Total. 8q. miles. Menn.
Rukechu ... .| 5680 15,634
Giro .. .| 6500 15,500
Rudok ... 4,800 14,5600
16,880 15,211
Zansk4r ... .. ]. 8080 18,154
Spiti ... . 2312 12,986
Nubra .. .| 9218 12,763
Ngiri .. ..| 9,000 12,500
23,608 12,851
Ladék ... 8,960 11,500
Purik ... 4,200 11,196
Léhul ... 1,872 10,635
10,082 11,077
Sq. miles| 50,520 |Mn.height| 13,026
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Now as nearly one-half of our terrestrial atmosphere
lies beneath the level of these elevated regions, the
highly rarefied air offers but little check to the direct
transmission of the solar rays, which are more powerful
in Ladék, at a height of 15,000 feet, than in the low-
lying plains of India. At Gwalior the greatest heat of
the sun’s rays in the hot winds of 1850 was 133°; at
Simla, 7,600 feet, it was 134°; but in Rukchu, 15,5600
feet, Trebeck observed a solar heat of 144° and in the
same district Gerard measured the incredible rise of
158°, which is only 27° below the boiling point of water
in that district.

Towards mid-day the lower strata of the atmosphere
become rapidly heated, and the rarefied air begins
streaming towards the north pole, as a light southerly
breeze. As the day advances, the current of air quickly
increases in strength until it becomes & high wind,
which blows steadily during the afternoon, with occa-
sional gusts of great violence. In the evening it
becomes fainter. The progress of this wind is well
shown in the following observations made by myself
with Lind’s wind-gauge.

DIRECTION AND PRESSURE OF THE WIND.

Time. Direction. Pressure.
10h. 80m. A.M. N.E. faint
11 00 » E. very faint
1 3 , 8. light puffs

. Noon. S.W. 02
12 80 &p»Mm. WA.W. 0-4
1 00 " WS.W. 05

1 80 - W. 08

2 00 »” W. 10

2 30 » N.W. 12

8 00 . W.N.W. 08

8 80 ” N.W. 08

4 00 » N.N.W. 10
4 8 N.N.W. 04
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The greatest pressure was at 2h. 30m. ».M., when the
wind exerted a force of 6:25 1bs. per square foot. This is
a single example of what I observed daily. The day-
breeze or southerly wind always began to blow before
mid-day, and continued rising and veering towards the
west with frequent strong gusts until three or four
o’clock in the afternoon, when it reached its greatest
force, and remained steady for some time. Towards
sunset it changed to the west-north-west, and gradually
lessened, until at 9 p.M. it was only a gentle breeze from
the north-west. At midnight there was always a light
northerly wind, which became fainter towards the
morning, when it often freshened into a north-easterly
breeze.

The following extracts in support of my opinion are
taken from my brother’s journal.

1842.
Jan. 8 from soon ¢o 4 P.M. a strong sowtherly wind.
6 southerly wind after 2 p.M.
10 afternoon, wind southerly, blowing in violent gusts.
11 after 9 A.M. wind southerly in strong gusts.
18 after 5 .M. light snow with north wind.
19 night, a light northerly wind.
20 morning, a light northerly wind.
aftornoon, south wind blowing in gusts.

21

22} aftornoon, strong south wind chiefly in gusts.

23 strong wind from south and south-west.
24 8 light northerly wind until noon.
28 wind in gusts from south after 10 A.M.
80 mnortherly wind watil 10 A.M.
Feb. 4 early morning, wind northerly, afterwards, gusts from south.
6 wuntil 10 A.M. northerly wind.
’ } aitto ditto.
25 afternoon, wind southerly.
March 22 afternoon, wind in gusts from south.
29  ditto ditto.
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1842.
April 8 puffs of wind from south.
12—18 ditto ditto.
A very cloudy month.
May 14 mid-day, strong south wind.
ig} noon to evening, light south wind.
i:} after 9 A.M. strong southerly wind.
21 after 10 A.M. strong southerly wind chiefly in gusts.
24 after 11 A.x. light southerly wind chiefly in prolonged
puffs.
26 to 81 afternoon, moderate south wind.
June 1to4 afternoon, ditto.
5 from 9 A.m. high southerly wind to 7 p.u.

6to9 ditto ditto until dusk.

10—12  after 10 A.u. strong south wind.

14 after 2 p.M. light south wind.

15 after 11 A.M. south wind.

The same for the rest of the month.

July 1to381 south wind for 28 days.
August 1 to 81 south wind every day.
Sept. 1to80 south wind ditto.
October no observations.
November strong south wind.

In these observations it will be observed that when-
ever the morning wind is recorded it is always northerly,
and that the southerly wind never rises until 9 A.M., and
usually later. The constancy of the southerly wind
here recorded is simply accounted for by the fact, that
the valleys of the Lé and P4r4 rivers, where my brother’s
observations were made, run almost due north and south.
The course of the wind was therefore influenced by the
direction of the valleys. This is proved by the change
of the wind at Sumra, on the Spiti river, where the
direction of the valley being from east to west, my
brother found the afternoon wind blowing from the
east. I found the same in the Spiti.valley during

N
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August and September, when the wind was always up
the valley or easterly during the heat of the day. On
the Parang river, on the contrary, the wind was south-
westerly during the afternoon, but north-easterly before
mid-day, both the up and down currents taking the direc-
tion of the valley. At the foot of the Lanak Pass the
wind was north-easterly and unsettled until noon, after
which it blew steadily from the south-west up the valley.

I have already stated that the cause of the southerly
or day breeze is the intense solar heat and greatly
increased radiation, which are due to the vast elevation
of the mass of the table-land of Ladik and the neigh-
bouring districts. The air, rarefied by the heat radiated
from the soil, streams towards the north pole in a
southerly current. As it advances, it is gradually
deflected to the south-west and west by the greater
rotatory velocity which it possesses; and as the evening
approaches, it unites with the north wind, and becomes
a north-westerly breeze. This northern or night breeze
is due to the intense cold generated by the great noc-
turnal radiation, and which begins in the loftier snowy
regions at 3 P.M. The condensed air finds an outlet to
the south towards the low plains of India, and becomes
8 northerly current of air. At first it is deflected into a
north-westerly current by its meeting with the westerly
breeze of the afternoon, but as the evening grows colder,
the nocturnal breeze prevails, and streams gently south-
ward towards the plains. As it advances towards the
equator, its inferior rotatory velocity causes it to be
deflected gradually towards the north-east and east
until the sun has again raised the southern wind, and
then the gentle breeze of night becomes fainter and
fainter, and dies gradually away.
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This explanation seems to me sufficient to account for
the constancy of the day and night breezes of the table-
land of Laddk ; but the violent gusts which my brother
mentions, and which I have myself experienced, are due
to another cause. The lighter gusts in a single valley
are most probably caused by the small eddies of wind
meeting the onward current at every turn; but the
violent gusts which I have felt at the Thung-Lung Pass,
can only be attributed to the meeting of two strong
currents of the same southerly breeze, which have been
deflected during their courses into almost opposite
winds. Thus, the day wind, which blows up the plain
of Kyang towards the Thung-Lung Pass, is a south-
westerly current, while that which blows up the Puga
rivulet and over the plain of Tsho-kar towards the same
point, is an easterly current. The meeting of these two
strong currents blowing from opposite directions, would
produce small whirlwinds and most violent gusts.

III.—RAIN AND SNOW.

The quantity of rain and snow that falls in Lad4k is
exceedingly small. In the more elevated districts of
Rukchu, Nubra, Zanskar, and Laddk Proper, it rains,
or rather drizzles, for an hour or two about three times
a year.* Snow falls much oftener, but not in any
quantity, and in Laddk and Rudok it is never more
than six inches deep. In Bukchu, as a Lama of the
Korzo Gonpa on the Tshomo-Riri Lake told me, the
winter snow is never more than knee-deep, and the
people reside at the monastery during the whole year.

* During Mooreroft’s residence in LadAk, it rained only fen times in
two years, and then only in very small quantities.—I. 269.

N 2
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Light falls of snow occur at night, even in the middle
of summer, as the nocturnal temperature is generally
below freezing. In the end of September, 1846, I was
encamped on the bank of Tshomo-Riri Lake, in a snow-
storm which lasted for twenty-two hours, but the snow
. was not more than six inches deep, and it disappeared
during the following day. In Drés the fall of snow is
so great, that by the end of November the Seoji-14 Pass
into Kashmir is always closed, from which the district
takes its Tibetan name of Hem-babs, or ¢ snow-fed.”
In Léhul and Spiti, the snow falls to a very great depth,
and in many places is doubled by accumulations of drift.
The suspension-bridge at Koksar, in L4hul, is annually
carried away by a mass of drift-snow, which buries it
during the winter. In both these districts whole
villages are occasionally snowed up for three weeks at a
time; but so long as the houses stand, the people suffer
but little inconvenience. In 1838, however, the village
of Tunda, near Treloknath, was overwhelmed by a mass
of snow, when several houses were thrown down, and
sixteen people perished. The temple of Treloknsith was
half-buried, and the bed of the river was filled with
SNOw.

Heavy showers of rain fall along the Chandra river in
Lahul during July and August; but after the end of
September the snow begins to fall, at first in small quan-
tities which soon disappear; but the fall gradually in-
creases until November, when the snow ceases to melt,
and the passes are finally closed.

In Spiti the fall of snow is much less than in Léhul,
its greatest depth, where not drifted, being only two feet
and a half. During my brother’s residence* in Spiti

* Journal Asiatic Society Bengal, XIII. p. 238.
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the snow  commenced regularly on the 27th November,
and from that date until the end of February, 1842, it
snowed more or less heavily, and nearly all day and night,
for thirty-nine days. It was cloudy or hazy and snow-
ing on the heights for thirty-four days, leaving twenty-
one fine clear days out of ninety-four.” During July
and August, light showers of rain were frequent, but
only one heavy fall occurred during the whole year.

IV.—TEMPERATURE.

The climate of Ladék is characterized by great
extremes of heat and cold, and by excessive dryness. If
the earth did not possess an atmosphere, the extremes
of burning heat by day and of freezing cold by night
would be unbearable. It follows, therefore, that the
rarer the atmosphere becomes as one ascends above the
general surface-level of the earth, so much greater will
be the extremes of temperature between the day and the
night. This is a general rule when the atmospheric
changes are not otherwise affected by peculiar circum-
stances. It is thus in Laddk, and more particularly in
Bukchu, where the dry and highly evaporative day
breeze exhausts the little moisture held in the atmo-
sphere, and the clear dry air becomes intensely cold by
the great terrestrial radiation under a cloudless sky.
In the elevated district of Rukchu it freezes almost
every night during summer; but the highly rarefied
atmosphere offers so slight a check to the transmission
of the sun’s rays, that the noon-day sun is sometimes
25° hotter than it is in any part of India. In the less
lofty districts in Spiti, both the cold and the heat
decrease; but in Spiti the noon-day sun is still 15°



182 LADAK.

hotter than in India, while in Laddk it is about the
same. The extremes of cold are equally great, and in
the more elevated districts the winters are particularly
severe. In Rukchu the thermometer falls as low as
+9° of Fahrenheit, even in September, and the minimum
temperature of the month is only 23-5°, while the mean
temperature is 42° 93. In Spiti, during the same
month, the minimum temperature is only 37° 2', and I
have seen the thermometer as low as 22°, the mean
temperature being 55° 5. Most of the travellers who
have visited Rukchu have been there in September.
Trebeck, it is true, traversed it alone in June, yet both
Moorcroft and Dr. Gerard passed through it in Sep-
tember, and I have twice visited it in that month. We
have, therefore, good observations for the temperature
of September, while that of the rest of the year is almost
unknown. But as the climate of Spiti approaches
nearest to that of Rukchu, both in its extremes of
temperature and in its excessive dryness, we may obtain
a tolerably accurate approximation to the annual mean
temperature of the latter district by a comparison with
that of the other. The following table gives the result
of all my brother’s observations for one whole year in
Spiti, with the addition of my own for the months of
August and September.

TEMPERATURE OF SPITI.

Temp E Moisture.
—_— Sum.
- o+ [ M | - | o+ | 2T | wet. D
January .. |11-7 810 19-18 | —11 | 85 50
February .. | 7-83( 3501868 | — 6 | 40 56
March .. | 10°8|40°0 | 24°46 | — 4 | 45 7
April .. 131°5150°0)40°89 | +26 | 65 84
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Temperature. Extremes. Molisture.
Sum.
- + | Max. | - + | gu¥ | wet. |Dir
May . ..18:0|60:0) 4900 84|75 95
June.. .| 450 | 74-0 | 59-50 44 | 85 120
July.. .. | 480 | 800 | 63-60 46 | 900 148
Avugust .. | 430 | 74°3 | 58°-60 41 | 83:5 | 78-25 | 58°25 | 25 | 98
September .. | 87°2 | 75°3 | 55-50 22 [ 84:5 |70 45 25 | 976
October .o | 28°0 | 56°0 | 40°12 20 | 65 80
November .. 170 | 35-0 (| 22-85 | +16 | 50 605
December .. | 25 (8571435 | —18 | 42 507
Mean annual temperature 88 ‘89

By this table it will be seen that the mean annual
temperature in Spiti is just one-third less than the mean
temperature of S8eptember. On applying the same rule
to the September mean temperature of Rukchu, 43-08°,
we obtain 2872° for the mean annual temperature.
The extreme of cold is probably between twenty and
thirty degrees below zero,* and the mean temperature
of the winter months cannot be more than a few degrees
above zero.

For Ladik Proper, I possess observations for the
months of S8eptember and October, which, when com-
pared with the Bpiti observations, would give a mean
annual temperature of 39° for the valley of the Indus.
The following are the observations.

Extremes.
Min, Max Mean.
- - +
September 44 -93 70-00 57 01 240|820
October 22 22 60 ‘87 38 ‘96 0| 665

* Dr. Gerard, Asiat. Res. Bengal, vol. xviii. p. 252, supposes —20°
to —25°. He observed —2° in November, but this must have been in
Spiti.
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By deducting one-third from the September mean, we
get 38:01° for the annual mean temperature, and by
deducting one-twentieth from the October mean, we get
37:00°. The mean of these two gives 37-5° as the mean
annual temperature of the valley of the Indus in Ladék.

The climate of Zanskar is like that of Spiti, and that
of Nubra like that of the valley of the Indus. The
climate of Ldahul is similar to that of Kandwar, but
somewhat colder, as Léhul is more elevated. The mean
height of Léhul is 10,535 feet, while that of Kdnam, in
Kandwar, is only 9,296 feet. The following results are
calculated from the observations made for two successive
years by the celebrated Tibetan scholar Csoma de Koros,
while he was studying with a Lama in the monastery of
Kénam.*

TEMPERATURE OF KANAWAR.

Extremes.
Min. Max. Mean.
January | 2487 40 00 8400 14
February 28 -82 46 -00 86 ‘00 21
March ... ...| 80-04 62 -37 40 49 18
April .. .| 428 | 5923 | 4988 | 26 | 68
May ... ...| 50-80 6880 59 77 40 78
June ... ...| 87-60 74, -94 66 ‘28 48 82
July ... ..| 61-26 7759 69 -22 56 80
August ...| 6991 75 40 67 -65 56 79
September ... | 5478 73711 63 ‘90 49 78
October .| 4727 67 -82 56 ‘16 40 74
November ...| 86°46 55-43 43 -68 32 67
December ... 8071 49 -06 8725 26
Mean Annual temperature 52 ‘02

* In Manuscript, taken at Dr. Gerard’s request ; these observations
are now in my possession.
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Léhul is subject to greater extremes both of heat and
cold than Kandwar. The greatest temperature observed
by Csoma de Koéros was only 82°, whereas I have seen
the thermometer at 84° on the 2nd September in Léhul.
The lowest temperature of Kandwar in August was only
56° but in Léhul the minimum temperature is always
under 50°, and the lowest that I observed was 42°. The
temperature of L&hul for several days in August was

Extremes.
Min, Max. Mean.
- +
46 ‘00 ' 782 62 -1 42 84

From the similarity of climate and of geographical
position, the mean annual temperature of Lihul may be
deduced from its September temperature by taking the
same proportion as we find in the Kandwar observations.
This proportion will give a mean annual temperature of
4/7° 30’ for the inhabited parts of Léhul. The uninhabited
portions of the district on the upper courses of the Chandra
and Bhaga rivers partake more of the climate of Spiti.

The mean annual temperature for the whole of Laddk
may be obtained approximately from the details before
given. See also the detailed Meteorological Observa-
tions, Chapter XVII.

TABLE OF ANNUAL MEAN TEMPERATURE.

Distriots. Height, T,:mm
Bukchu .. .. .. .| 15634 2872
Garo ... 16,500 28 -62
Rudok 14,500 8000
Zanskar ... ... .. .| 18154 39 -00
Spiti .. .. .. .. .| 12988 38 -89
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Districta. Height. | mompaature.
Nubra... .. .. .. .| 12763 3900
Nghri ... ... .. .. .| 12800 8800
Laddk.. .. .. .. .| 11,800 37 00
Park ... ... .. ... .| 11,198 4200
Léhul ... .. .. .. .| 10585 47 -30
Mean ... 18,026 86 ‘85

The following table shows the mean daily range of the
thermometer; by which it will be seen that the differ-
ence between the temperature of day and night increases
with the elevation.

DAILY BRANGE OF TEMPERATURE.

Distriots. Height. | Daily Range. %ﬁ;?'
Rukchu .. .. .| 15634 4028 5700
Spiti ... .. .. .| 12986 3600 43 50
Ladfk e | 11,500 3300 3975
Purik ] 11108 32 50 39 50
Léhul i e | 10835 3114 3400

V.—MOISTURE.

The excessive dryness of the climate of Ladék is due
chiefly to elevation, by which the air is so rarefied as to
be incapable of holding much moisture in suspension.
It is also partly due to the great radiation of heat from
the bare soil, by which any moisture is rapidly evapo-
rated. The dryness of the climate increases with the
height, and the temperature of the dew-point is so very
low, that the deposition of dew is quite unknown in the
more elevated districts. The depression of the wet-bulb
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thermometer in different districts of Ladék is shown in
the following table, to which I have added for compa-
rison the mean of one week’s observations at Gwalior
during the hot winds in the end of May 1850, and the
mean of another week in the end of March and begin-
ning of April, which is the more correct time for com-
parison.
TABLE OF MOISTURE.

Moisture.
Month. | Districts. | Height. Do Gp,ptf,'t

Dry. | Wet. | Dep®.

September | Rukchu |15,684 | 675 [40°5 [27°0 |18™9 810
September |Spiti 12,986 | 70-0 |45:0 (25-0 {25-0 [80-0
September | Laddk |11,500 | 657 |42-9 |228 (246 [23°5
October | Purik [11,196 | 558 872 |18-6 |206 |19-7
August | Lshul 10585 | 74'3 |629 |21-4 |88-0 [28-0

May—June | Gwalior 1101233 -80 {88 80 { 35 32 | 38 5
Mar.—Apr. | Ditto 91 75|25 ‘88 25 ‘83 | 42 68 | 28 -75

The hottest time in India is the end of May and the
beginning of June, and the hottest month in Laddk is
July. The fairest comparison therefore that can be
made between the dryness of the two climates is that of
September in Laddk, and of the end of March and the
beginning of April in India. By this comparison it will
be seen, that the plains of India are less arid than the
lofty table-land of Rukchu, and that their drymess is
about equal to that of the Spiti valley. The most con-
vincing proof which I can give of the excessive dryness
of the climate of Rukechu is the fact, that the stock of my
gun, which had been exposed to fourfeen hot seasons in
India, shrank at least one-eighth of an inch during a
single month’s residence in Rukchu.
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VI.—RADIATION.

I have already observed that the noon-day radiation
of heat from the elevated table-lands of Ladék is one of
the principal causes of the great dryness of the climate.
The following table exhibits the maximum radiation of
solar heat at about 1 .M. in different districts of Laddk
during the months of September and October, and in the
plains of India in May and June, and in March and
April. The observations were taken with a black-bulb
thermometer, by Newman, the instrument being invari-
ably placed at a height of three inches above the ground,

and fully exposed to the sun.
TABLE OF SOLAR BADIATION.

Month, | District. | Height. | Air | Bk | pig. IG'{;‘;;"
September | Rukchu | 15634 | 65-75 | 86-75 [23700 285
September | Spiti 12,986 | 7000 | 91-81 [21-31 285
October | Laddk | 11,500 | 5854 | 8533 |2679 395
October Purik 11,196 | 55-83 | 73-16 |17 -33;25 5
May—June | Gwalior 109 -87 | 12966 |19-46 2375
Mar.—April | Ditto 8837 | 11140 |28 -37{26 25

As the climate of India during March and April is
just two months removed from the hottest season of the
year, a fair comparison can be made between it and the
climate of Laddk during the month of September. The
comparison shows that the mean noon-day radiation of
solar heat throughout Ladék is about the same as it is
in the plains of India.

My observations for the terrestrial radiation of Ladék
were all taken during the day, as I was afraid to leave
the instrument exposed on a dark night amongst loose
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cattle. The instrument was one of Newman’s register
spirit thermometers, with the bulb fixed in the focus of
a parabolic metallic mirror exposed to the clear northern
sky. Compared with the observations taken on the
plains of India for March and April, the terrestrial radi-
ation of Laddk is extremely great. The lowest tempera-
ture observed at Gwalior was 10° below the external air,
and the mean of the minima was only 6° below it. The
minimum generally occurred about sunrise.

TABLE OF TERRESTRIAL RADIATION.

! Mean
Hours. IX. ' X. XI. Noon. I II. . Iv. V.
) dep.
Air 38:5.457 54 56 58 6175 59-756 58 50°5
& Red Th 27°5/35°0 43 45 49D 65  52'5 48 44
Diff. m 107 11 1 9 675 725 8 65 884
G Air | 89 40 40-75 455 4575 45 47
™ Re 31 s2 36 365 365 88
Diff. ‘ 9 875 95 925 85 9 9-00
L Air 46 485 55 665 585 605 57 58
Rad. 87T 42 48 49 49 55 51 47
Diff. 9 65 7 715 9% 55 6 11 680
L Air 39 415 455 63 5225
i Rad. . 82 36 40 47 475
Diff. 7 56 56 6 475 : 5-80
I . . ' . 5
Goalior AT 78+5 86-25 877
! 7740 87-00 8700
Diff. 15 0 75

In the lofty table-land of Laddk, the greatest de-
pression, which usually took place at 9 A.m., was 11°
lower than the temperature of the external air. This
was in Rukchu; but even in Laddk Proper the depres-
sion was no less than 9°. The mean hourly depression
throughout the day was 8° 92’ in Rukchu, but only
6° 30" in Ladsk.
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VIL—SUPPOSED MILDNESS OF FORMER CLIMATE.

Various circumstances induce me to believe that the -
climate of Ladédk was formerly much milder and much
less dry than it is at present. The occurrence of vast
quantities of fossil fresh-water shells in the sandy allu-
vium above the level of the present salf-wafer lakes of
Laddk, proves that these lakes must once have been
very extensive sheets of fresh water. In the case of the
Tsho-kar or *“ White Lake,” this is proved beyond all
doubt, by the occurrence of fossil shells on the plain of
Kyang, and in the deep gorge through which the waters
of the lake once had exit into this place. As the plain
itself had a gradual slope from the foot of the Thung-
Lung Pass to the Sumgal River, the whole extent of
this double lake can be seen by a glance at the accom-
panying sketch-map,* which illustrates the ancient lake
system of Laddk in those parts of the country which I
have visited.

1. The Kyang-Tsho formerly extended from the foot
of the Thung-Lung Pass to near the source of the Sum-
gal River, a length of thirty-five miles. It is difficult
to ascertain the mean breadth, but it must have been
about five miles. This would give an area of 175 square
miles.

2. The Tsho-kar formerly flowed into the Kyang-Tsho,
and was about twenty-five miles in length by five miles
in breadth. The old beach-marks are distinctly visible
on the mountain-sides, both to the north and south of
the lake. I traversed along the southern end of the
Tsho-kar in two different directions in 1846, and in 1847
along the northern end, and through the gorge which

* See Plate VI.
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formed its old exit into the Kyang-Tsho. Its principal
feeder is a small fresh-water lake to the south, which
once formed part of the old lake. The greatest extent
of the Tsho-kar must have been about twenty-five miles
by five miles, or 125 square miles. The two lakes
together covered about 300 square miles.

3. The Tshomo-Riri formerly included a small salt-
water lake, now lying about eight miles to the north-
ward of it. The greatest extent was about twenty-five
miles by five miles, or 125 square miles. It seems
highly probable that it once had an exit from its south-
ern end into the Pérd River, or perhaps into the Sum-
gal River.

4. The Hanlé Lake is still of considerable size; but
the clay deposits, which are found adhering in horizontal
strata to the small isolated hills in the middle of the
valley, and in sheltered positions at the sides, show that
this lake must once have been one of the largest sheets
of water in Laddk. Its greatest extent must have been
about twenty-five miles by twelve miles, or 300 square
miles, with a mean depth of at least 100 feet.

6. Lam-Tsho is now only a small piece of fresh water,
but it was most probably once a fine sheet of water
about fifteen miles long by three miles broad, or forty-
five square miles in extent.

6. The bed of the Indus, like that of all the other
rivers, has once been crowded with a series of lakes.
Two of these which came under my observation are
shown in Plate VI. The smaller one must have filled
the valley, opposite Nyimo and Muad, for a length of
twenty-five miles by three miles, or for about seventy-
five square miles.

7. Above Lé, the vast plain of Chachot must once have
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been covered with water for some miles above Marcha-
lang down to 14 and Pitak. At Pitak, the lacustrine
deposits of fine clay are still adhering to the rocks in
horizontal strata, to a height of 750 feet above the level
of the river. The whole extent must have been about
thirty-five miles by six miles, or 210 square miles.
Below Pitak, the former channel of the Indus can be
traced for many miles, by Phyang and Tharu, to
Nyimo.

It is impossible to say what may have been the whole
extent of the former lakes of Ladék, but as the ancient
lakes of Rukchu, which I have described, must have
covered a space of 840 square miles, or nearly one-sixth
of the whole extent of the district, a vague idea may be
formed of the general extent of the lake system, which
must once have prevailed over Laddk. The vast lake of
Pang-kong was probably not less than twenty miles in
breadth by 100 miles in length, and must have covered
an area of 2,000 square miles. This lake, with the
others which I have described, would have occupied
about one-tenth of the whole extent of the country.

The former existence of these vast sheets of fresh
water rests neither upon general appearances nor upon
the vague assertions of tradition, but upon the distinct
evidences of vast beds of fine clay, which are found
adhering to the rocks in horizontal strata, and which
could only have been deposited in comparatively still
water. Their existence is further proved by the
abundance of fossil fresk-water shells that are found in
the sandy clay deposits around the present salt-water
lakes, and on the dry plain of Kyang. These shells are
of two kinds,—Zymnea auriculoria of all sizes, and

'
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Cyclas rivicola, which is only found of very small size
preserved in the interior of the larger shells.* As these
mollusca do not now exist in Ladék at a greater eleva-
tion than between eleven and twelve thousand feet, it
seems a probable conclusion that the country must at
some former period have enjoyed a very much milder
climate than that of the present day. This conclusion
might indeed have been deduced from the former ex-
istence of the vast lakes which have been described.
For the waters vapourized by the sun must have been
condensed by the cold of night, and the plains would
then have been fertilized by rain, and the mountains
covered by snow. Numerous streams would have flowed
down the hill-sides in all directions, and the overflowing
lakes would have formed mighty rivers.

Throughout Ladék there are numbers of vast ravines,
many of them 500 feet deep, and as many yards broad,
which could not possibly have been formed by the scanty
brooks that are now nearly lost in their meanderings
from side to side of these enormous channels. In one
of these vast river-beds the scanty rill of the Sum-gal
now purls along at the southern end of the plain of
Kyang. The sides of this channel are masses of alluvial
boulders and gravel, which once formed the bed of the
Kyang-Tsho. The rocky barrier, below the junction of
the Sum-gal rivers, was probably worn away, gradually
at first, until the plain of Kyang became almost dry :
after which, on the occurrence of any sudden disruption,
the waters of the Sum-gal would have rushed violently
onward, cutting for themselves a deep channel in the
soft bed of the lake. The Kyang-Tsho must have been

* See Plate IX. for these shells.
]
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gradually drained; but I have a suspicion that the
Tshomo-Riri Lake once had an exit into the Sum-gal,
and that its accumulated waters were suddenly drained
off by the disruption of the Sum-gal barrier. That the
subsidence of the waters of the Kyang-Tsho must have
been very gradual is proved by the abundance of shells
now lying on the upper part of the plain, all of which
would have been swept away by even a moderate
current. Is it possible that the whole mass of the
country can have been gradually elevated ?
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The KYANG, or Wild Horse Eguus Kyang.

A Cunringpar.. Lo

)
s () d
L .7 o//
,,// —— ~ - ,
- q/) S /
- 1 P
s
- /{A"
D ~ - i
T S ————
P ¢
- 3_;__;)

]
i
|
: i
o= :
i
|
SCALE. |
P B L. ] NPT G
5. 10 15 20 I

DavESom Lah e The Queen.



1956

VIII.—PRODUCTIONS.

I—-ANIMAL

THE animal productions of Laddk are particularly
interesting, as they comprise the wild horse, the yik, or
long-haired bull, whose tail furnishes the Indian chaori,
the shawl-wool goat, whose fine under-fleece is woven
into the beautiful Kashmirian shawls, and the ptrik
sheep, df which some twenty specimens have been ex-
hibited in the Zoological Gardens of London.

WILD ANIMALS.

The wild animals of Ladédk are both numerous and
interesting. * The high hills are a refuge for the wild
goats, and the rocks for the conies.””* The elevated
plains of the Indus and the lofty table-lands of Rukchu
abound with the wild horse, the marmot, and the hare:
while the snowy mountains and rugged glens teem with
many varieties of the wild goat, sheep, and deer, some
of which are most probably still unknown.

The Kyang,t which has been called a horse by some,
and an ass by others, is the Equus hemionus of Pallas,
and the Fquus Kyang of Moorcroft. The animal when

® Psalm civ. 18.
t+ The male is called simply »Kyang, and the female Mo-rKyang.
See Plate V1. for four views of the Kyang’s skull.

o2
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full grown is about fourteen hands high : the facial line
is highly arched, like that of the zebra and quagga, and
the ears (like theirs) are longer than those of a horse,
but much shorter than those of an ass. A line of black
hair extends along the whole of the back, but there are
no cross stripes across the withers as in the ass. The
tail has a long tuft of hair at the end like the zebra.
The general colour is reddish-brown on the back and
sides, and white on the stomach. Moorcroft* remarks,
that it is certainly not the gorkkar, or wild ass of
Sindh, and I can vouch that it is quite different from
the gorkhar of the Bikanar and Bahdwalpur desert.
Trebeck,t who saw herds of them on his trip to Chibra,
to the south-east of Lé, states his opinion of the
Kyang’s shape as follows. ¢ The form, from the fore to
the hind leg and feet, to a level with the back, is more
square than that of an ass, his back is less straight, and
there is a dip behind the withers and rounding of the
crupper, which is more like the shape of the horse. His
neck is also more erect and arched than that of the

ass.” The following are the dimensions of a skull in
my possession.
Ft. In.
Greatest length ... .. 1 93
’ depth ... ... 0 10
» breadth ... ... 0 8%
Ib. oz.
‘Weight of upper jaw ... ... b 0}
” lower jaw .. 8 15%
‘Weight of skull ... .. 9 0

Lastly, the Kyang. neighs like a horse, which in my
judgment is conclusive that he does not belong to the
* Travels, 1. p. 311. + In Moorcroft’s Travels, I. p. 443.
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genus Asinus, but is very nearly allied to the Fguus
caballus. 1If the Kyang is a different genus from the
Equus hemionus of Pallas, he should be called Equus
Tibetanus. A living specimen of the animal has been
sent to England by the Hon. Mr. Thomason, the Gover-
nor of Agra, but as the naturalists of Europe have not,
I believe, yet had an opportunity of examining the
skeleton, I have given several careful drawings of the
skull of a Kyang, which I shot in 1848, at an elevation
of 17,000 feet, on the summit of the Nakpo Gonding
Pass, to the north of the Chomoriri Lake. This skull
has forty teeth; and there is now no trace of any pre-
molar feeth in the upper jaw, such as have been found
in other specimens, and which led Mr. Hodgson to give
the Kyang the new name of Equus polyodon,* or rather
Asinus polyodon.

The wild ydk, called Brong or Dong,t is said to
inhabit the grassy plains on the upper courses of the
Sutluj and Sangpo. The people generally believe in
their existence, but I could neither procure any of their
horns, nor find any person who had actually seen the
living animal. Vigne} was informed that the wild ydk
was to be found * on the northern slopes of the Himé-
laya that descend upon the plains of Yarkand.” Mr.
Blyth§ quotes Wood to the same effect. My brother||
also mentions that wild ydks are to be found * to the
north and east of Garo,”’ that is, in the district of Gnéri.
As the tame ydk has been domesticated from time

® Journal As. Soc. Bengal, XVI. p. 854. Note by Blyth.

t+ hBrong. The female is called ABrong-hBri, which is commonly
pronounced Dong-di.

* Vigne’s Travels in Kashmir, Ladik, I1. p. 277.

§ Journal As. Soc. Bengal, XI. p. 282, note.
1 Ditto ditto, X1I. p. 222.
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immemorial, the existence of wild herds in the same
country may perhaps be doubted ; but the general
prevalence of the belief is worthy of being recorded.

The largest of the wild sheep is the Nyan or Ovis
Ammon of naturalists. It is found only in the most
inaccessible places, near the snow-limit. Specimens of
the horns may generally be seen along with those of the
ibex and sh4d (Ovis montana) on the religious piles of
stones called Mané, where they are placed by the
shepherds as votive offerings. The Nyan of the Tibe-
tans is closely allied to the Kachkar of Badakshén and
Chitrdl. Mr. Blyth has, however, distinguished them
by separate names, calling the latter Ovis Polé, after
Marco Polo, who gave the first description of the

Another species of wild sheep is the N4. Vigne*
calls it Sud, and describes it as of ¢ the size of an
ordinary sheep; of a dull brownish-gray colour, with
curved, smooth, and four-sided horns.”” Csomo de
Kords calls it a  large sheep-like deer.” It is appa-
rently the same as the Ndhur of Nepal, and the Ovis
Ndhur of Hodgson and Blyth.+

A third species of wild sheep is the Skd,} which I
have seen browsing in large flocks on the mountains, on
the left bank of the Indus below Lé. The animal is as
large as a stag, with strong wiry hair of a reddish-brown
colour on the back, gradually changing to white on the
stomach. The chest is covered with a long fringe of

* Travels, II. p. 280. The name is written Na, in Tibetan. See
also Csomo de Kords, Dict. in voce.

+ Journal As. Soc. Bengal, XVI. p. 360.

1 Skd-ba, and the female Skd-mo. Csomo de Koros calls the Skd, a
stag (Dict. in voce) ; but the real stag is called She. The horns of the
Shé are shown in Plate VIII.
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dirty black hair. The massive horns, which touch at
their bases, are curved backward and downward, the
tips being turned forward, upward, and inward. Each
horn thus forms about three-quarters of a circle. The
Shd is the Ovis montana of naturalists. The horns of a
specimen, which I obtained on the banks of the Indus,
below Lé, have the following measurements.

Ft. In.
Length of horn ... 2 4
Base of horn, greatest depth .. 0 82
” »  breadth ... o 3
Extreme interval ... 1 8
Interval between tips 1 0}
Greatest circumference ... ... 0 10%
‘Weight . 121bs.

The age of this specimen was nearly seven years, the
ruge of the third year being the boldest and most deeply
marked.

The wild goat called Rdpho-chhé,* or the  great
goat,” is the Mdr-kkor, or ¢ snake-eater” of the Musal-
méns. It is common in Balti, and in Badakshén and
Chitrél ; but I was unable to procure any specimen of its
horns in Laddk. A pair obtained by Colonel Bates in
Balti is represented in Plate VII. These horns meet at the
base, rise straight upward, then turn backward and again
upward. The following are the measurements :—

Ft. In.
Length of horn ... .. 8 9
Circumference of base ... .. 0 11
Breadth of widest face ... .. 0 4
Perpendicular rise .. 2 8}
Extreme width ... .. 8 2}
‘Width from tip to tip ... .. 2 8}

* Rd-pho-chké, or simply Rd-chhe; the female Rd-mo-chhe. Mr.
Vigne says that Rawa means a horn, and ckegho, great; but rdrdcko is
simply a “horn,” and not a “ great horn.” See Plate VII. for a pair
of horns.
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No specimen of this magnificent goat has, I believe,
yet been obtained by any naturalist, nor have I heard of
any traveller who has seen the animal. I would suggest
that it might be called Capra megaceros.

Another species of wild goat is the Tibetan ibex, or
Skyin.®* Mr. Vigne procured a pair of horns that were
four feet three inches in length. In his opinion the
Skyin ¢ is larger than the European ibex, and the horns
are longer, more curved, and more tapering.” The Skyin
frequents the most inaccessible rocks, and the animal,
when shot, is frequently much mutilated by its headlong
plunge down some precipitous cliff. Vigne states that
between one and two hundred of them are killed in Balti
during the winter, when they are forced to descend into
the valleys.t In Laddk they are also snared at night,
and shot in the grey dawn of the morning, when they
venture down to the streams to drink. They are killed
for the sake of the soft under-fleece, which, in Kashmir,
is called Asali Tus.y This is an exceedingly fine and
soft wool of a light brown colour, which is exported to
Kashmir, where it is used as a lining for shawls, woollen
stockings, and gloves. It is also woven into a very fine
cloth, called 7T'usi, of a soft and delicate texture, which
is much prized for its warmth. The high price of the
Tus is caused by the difficulty of procuring the animal,
and by the uselessness of the hair. The person who
separates the hair from the wool of the domestic shawl-

® Skyin; the female is called Dan-mo. In Kullu and Spiti, the
Skyin is called Kyin ; and Spiti is called Piti, but the spelling in Tibe-
tan always preserves the initial s.

+ Vigne’s Travels, II. p. 279.

I oy u““" means simply “ genuine Zws,” or the wool of the wild
goat; Tus means “ nature.”
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goat is paid by the hair itself, which is manufactured
into coarse blanketing for tents, and twisted into ropes.
But the hair of the wild goat is short, wiry, and coarse,
and the cost for picking is charged to the price of the
Tus, or fine wool. Moorcroft says that neither the do-
mesticated shawl-goat, nor the Vigogna,* furnishes a wool
so full and rich to the feel, nor has so fine a material
ever yet graced a British loom.

The frequent occurrence of ibex-horns on the temples
of Kandwar, Léhul, and Chamba has often suggested to
me the idea that a similar religious feeling amongst the
Greeks may have prompted the dedication of real ox-
skulls, perhaps of animals that were slain in sacrifice, in
the ancient Hellenic temples. In process of time, when
the rude posts became Doric pillars, and the rough ends
of the sloping beams were carved into triglyphs, the real
ox-skulls were supplanted by their sculptured repre-
sentations, which afterwards adorned the metopes of the
Doric frieze. At least it seems difficult to account for
their frequent representation on any other supposition.

The Shu or Tibetan stag has been described by Mr.
Hodgsont from a specimen obtained near Phéri, in Tséng,
the central province of Tibet. A second specimen was
procured from the district of Chlimbi, to the south of
Phéri, where the country is more wooded and less arid
than most other districts of Tibet. In 1839 I procured
_ & most magnificent pair of stag’s horns from the upper

glens of the Lidar valley, in Kashmir; and in 1847 I
obtained a second but smaller pair from the same valley.}
The former pair had six snags on each horn, and was

* Transactions Roy. As. Soc. I. p. 53.
+ Journal As. Soc. Bengal, XIX. p. 466; and XIX. p. 518.
1 See Plate VIIL.
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therefore a genuine Barah-singha (twelve-horned). The
latter specimen agrees in all respects, save that of size,
with those described by Mr. Hodgson. One of his spe-
cimens was procured from the most southern part of
Tibet, where the climate is less rigorous and the country
more wooded. My specimens were obtained in the
upper course of the Lidar river, in the eastern end of
Kashmir towards Laddk, where the climate may be
called half-Tibetan from its dryness. The horns of my
Kashmirian specimen are represented in Plate VII.
Their dimensions are the following, which I have placed
beside those of Mr. Hodgson’s Tibetan specimen.

Kashmirian, Tibetan.

Ft. In. Ft. In.

Length of horn .. 8 4 ... 8 10}

Girth above burr ... .. 0 7% ... 0 72

Chord of are, or bend of horn 0 10 .. 1 o0}

Basal interval between horns 0 8 .. 0 4}
Interval between extremesnags 83 &5 ... 8 9

. ” » tips 2 0 ... 2 6}

The Musk deer, called 14,* is found both in Tibet
and in Kashmir, but I had no opportunity of procuring
any specimens. Vigne mentions the Kashmirian L4,
and states that Dr. Falconer thought it was a new
species.

Other wild animals of Tibet are the leopard, the bear,
the wolf, the fox, and the dog. The leopard, wolf, and
fox, are described by Mr. Hodgson, and noticed by
Vigne.t Moorcroft { adds the ounce and the lynx. The

® gLd-ba, or simply gLd ; and the female g Ld-mo.

+ Journal As. Soc. Bengal, XI. p. 275, and Vigne’s Travels, II.
p- 281. The leopard is called Zig (-gZig) ; the bear, Dom; the dog,
Khyi; and the fox, Mikpa (dAMig-pa); from dMig, a hole; it is also
called dBys.

$ Travels, L. p. 312.



ANIMAL PRODUCTIONS. 203

dog is mentioned by Mr. Hodgson only, who describes
it as a rare animal of a pale wolf-like colour.

The hare, called Ri-bong, is abundant amongst. the
rocks on the grassy plains of Rukchu. It is called
Ri-bong, or the ¢ hill-ass,” on account of the length of
its ears.* The Botis do not eat hares, as they consider
the animal as a species of donkey. In 1846 I shot five
in half an hour in one of the glens to the eastward of
the plain of Kyung. They sit behind the rocks, with
their long ears pricked, and half their heads just raised
above the stone. When roused they run from rock to
rock, reminding one of the words of the Psalmist, ¢ The
rocks are a refuge for the conies.” The Ri-bong is as
large as an English hare, has longer ears, and is of a
bluish-grey or slate-colour. It is the Lepus pallipes or
‘ white-foot ”’ of Mr. Hodgson, who gives the following

dimensions of his specimen.
Ft. In.
Length from head to tail e .01
, oftall ... ... 0 4
» ofhead ... .. 0 4
» Ofear ... . 0 4

Mr. Hodgson describes a second species of Tibetan
hare under the name of Lepus oiostolus, and he refers
to Moorcroft as his principal authority for this variety.}
But on a reference to Moorcroft (I. 225), I find that the
hares shot by Trebeck and himself on the plain of
Rukchu, were of a ¢ bluish-white colour, and not much
larger than English rabbits.”” Both in 1846 and in 1847
I shot these bluish-coloured hares on the plains of

* Ri-bong, and also Phyi-pa. Ri-bong means the “ hill-ass.” The
Hindus also liken the ass to a hare, by naming the wild ass Ghor-khar,
or the “ horse-hare.”

t Journal As. Soc. Bengal, XI. p. 288.
t Ditto ditto, XI. p. 288.
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Rukchu, and I feel satisfied that they are the same as
the Lepus pallipes of Mr. Hodgson ; and the more so, as
several that I shot were fully as large as any English
hare. Moorcroft evidently saw only one species, as he
refers to the Rukchu hares a second time.*

The smaller species of hare, or Lagonys, is extremely
common all over Tibet. It is the Lepus alpinus of
Pallas. I have shot them near the summit of the LAnak
Pass, 18,750 feet above the sea, and on the very crest of
the Pir Panjdl Pass at 12,000 feet. The table-lands of
Rukchu, and the plains along the Yunam River, are
literally honey-combed with their burrows. The Tibetan
Lagonys is named Shippi, or the ‘ whisperer,” and is
thus closely allied to the ¢ calling hare ” of America.

The marmot of Tibet, according to Mr. Hodgson,+
is of two distinct species, the large and the small,
which he has distinguished by the names of Arctomys
Tibetensis, and Arctomys hemachalanus. The former
obtains a length of two feet, with a tail of six inches.
The latter does not reach more than thirteen inches
in length. I have seen only the larger animal, which
is common on the sandy plains of Rukchu. Moor-
croft{ mentions that he obtained the skin of the
squirrel in Ladék; by which I believe that he meant
the Arctomys.

Of the Mustelide, or weasel tribe, I am acquainted
with only one species,—the Mustela, or true weasel. I
saw one specimen of it in 1846 near the Polokonka Pass,
at an elevation of 16,000 feet; and in 1847 I shot one
close to the crest of the Léndk Pass, 18,700 feet. The

* Travels, I. p. 312.
+ Journal As. Soc. Bengal, XII. p. 409.
$ Travels, 1. p. 812.
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skin and skull were preserved by Dr. Thomson, in whose
collection they have been carried to England. The
length of body was about seven or eight inches, the legs
short, and the nose long, and the whole of a light sandy
colour.

Mr. Hodgson* has described a second species of Mus-
telidee, in the Tibetan polecat, and he refers to a third
in the Tibetan badger.

BIRDS.

The larger birds of Ladék are not many, and few of
them, I believe, are peculiar to the country. The gi-
gantic Chakor, or snow-pheasant, is found in Ldhul and
Spiti, and also in KanAwar, but only near the snow.
The common Chékor, Rekpe,t is abundant throughout
the cultivated part of the country. Moorcroft invariably
identifies the Chdkor with the Francolin, or Greek par-
tridge. According to Griffith,} Perdrix Francolinus is
the black partridge of India, and Swainson§ calls it the
Francolin Chetopus, and associates it with the grey
partridge of India (Cheet. Pondicerianus).

The eagle (Cha-nak,|| or the « black bird”) and the
kite (Chdkor, or the * white bird ’) are common enough,
and so is the large raven. Smaller birds also are nume-
rous, but I had no opportunity of procuring specimens.
On the western side of the Léndk Pass, about 16,500
feet, I saw a hoopoe.

® Journal As. Soc. Bengal, XVIII. p. 448.

t sReg-pa, pronounced Rekpa.

1 MBS. note by Griffith in his copy of Swainson’s Birds.

§ Swainson’s Birds, II. p. 844.

|| Bya, generally pronounced Cha, is simply a bird. Bya-nag, is the
“ black bird ;” and Bya-dKar, means the “ white bird.”
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The water-fowl, Chhu-cha,* swarm on the lakes and
on the still waters of the Upper Indus. I have shot the
wild goose, Namg-gyod, on the Thogji Chenmo and
Chomoriri lakes, at 15,000 feet, and Colonel Bates and
I shot three teal on the Suraj Dal, or small lake at the
head of the Bhiga River, at an elevation of upwards of
16,000 feet. I have shot both ducks and teal on the
banks of the Indus below Hanlé, and in the swamps of
Chachot just above Lé.

REPTILES.

The only reptile that I saw in Ladik was a single
species of lizard, from four to seven inches in length. I
noticed them on the lofty table-land between Gurkhyam
and Hanlé, at an elevation of 15,000 feet. I captured
one lizard as a specimen, but it managed to make its
escape before I reached Hanlé.

FISH.

¢ Fisht abound in all the streams; but the chariness
of life which is taught by the religion of Buddha, pre-
vents their being caught.” We procured fish from
fourteen to fifteen inches in length in the stream af
Hanlé, at an elevation of 15,000 feet, and again in the
Puga rivulet at the same height. They were a kind of
trout. Opposite the villages of Mdd and Nyimo I ob-
served fish jumping in the Indus. Vigne} mentions that
the fish in the Indus at S8kardo were all of one species of
Himsélayan trout, the largest weighing between two and
three pounds.

* Chhu-bya, the « water-bird.”
+ Moorcroft’s Travels, I. p. 813. Fish are called Nya.
1 Travels, II. p. 282.
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MOLLUSCA.

" The only existing mollusk I observed in Laddk was
the Lymnea auricularia. In Plate IX. I have given
three specimens, from Pitak and Nubra in Laddk, and
from Skardo in Balti. Beside them I have placed for
comparison a specimen of the same mollusk from Kash-
mir; and above them two extinct specimens from the
old lacustrine formations on the banks of the Z%hogys
Chenmo and Pangong salt lakes. The superior size of
the Kashmir specimen is perhaps no more than might be
expected from the greater mildness of the climate; but
that of the extinct species is most remarkable. The
largest existing specimen from Pitak measures only six-
eighths of an inch in length, and rather less than five-
eighths in breadth; whereas the extinct specimens are
upwards of an inch in length, and more than three-
quarters of an inch in breadth.

These fresh-water fossil shells are found in a fine
yellow sandy clay, many feet above the present level of the
salt-water lakes. When they existed, the lake of Thogji
Chenmo must have been a noble sheet of fresh water,
upwards of forty miles in length by about twenty miles
in extreme breadth, covering the whole plain of Kyung,
from the foot of the Thung-Lung Pass to the rocky glen
of the Sumgyel (triple junction) River. These fossil
shells are now lying in myriads in the narrow pass
between the old bed of the Thogji Lake and the plain of
Kyung, and they are equally numerous in the upper
part of the plain of Kyung. '

At what period these vast plains were covered with
water will be an interesting subject of inquiry for the
geologist ; but the mind gets bewildered in trying
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to pierce the infinite obscurity of bygone ages. One
point alone seems clear; that when all these lakes
existed, more moisture must have been evaporated, and
more snow must have fallen as well as more rain; and
the humid atmosphere would have produced a milder
climate more favourable to animal and vegetable life.
The hills would, perhaps, have been clothed with trees,
and the still waters of the magnificent lakes would have
teemed with myriads of Lymnea, of which only the
shells now remain. But the gradual wearing down of
the water-courses, and the continual bursting of the
lakes, have nearly dried up all the primeval waters of
Ladék; and the consequent loss of moisture has occa-
sioned the present general scarcity of rain and snow,
and that extreme dryness of atmosphere which has
caused the total dearth of trees. The only sheets of
water that now exist are landlocked and salt.

A second extinct species of shell is a bivalve (Cyclas);
but as all the specimens that have been found were
preserved inside the Lymnea, they are necessarily
small ; it is now perhaps impossible to determine exactly
whether they are river or lake shells.

Fossil shells are also found in the fine clay deposits
near Skardo, of which I have given a specimen in Fig. 4,
Plate IX., which contains a Planorbis and a Luccinea (or
perhaps a small Zymnea). One specimen of the existing
Planorbis of Skardo is given in Fig. 9.

DOMESTIC ANIMALS.

The domestic animals of Ladik are ponies, asses,
oxen, sheep, goats, and dogs. The Argons, or mixed
race of half-Kashmiris half-Botis, resident at Lé, now
keep a number of common fowls, but they have only
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within the last few years been introduced from Kash-
mir.

Ponies.—The ponies, according to Moorcroft,* who
was a good judge, are ‘small, active, and hardy, but
not numerous nor much used.” At least one-half of
the ponies used in Laddk are brought from Yarkand;
but they are all geldings. The asses are small, and only
equal to half-pony loads.t

Ozen.—The oxen are the Ydk, or Chaori-tailed bull,
and the ydk cow, Brimo or Dimo, and their hybrid
produce with the common cattle. .

The Yék} is short, but broadly and strongly built,
with a small head, short horns, and a wild-looking eye.
His long black hair reaches close to the ground before it
is cut, and he has usually a shaggy and savage appear-
ance. The Y4k is used chiefly for carrying loads, as he
is generally too intractable for the plough. The cow is
kept only for milk.

The most valuable hybrids are the Dso bull and the
Dso-mo cow, which are the produce of the male ydk and
the common cow. The Dso is used, throughout Ladék,
for the plough as well as for carrying loads, as he is
much more tractable than the ydk and quite as strong.
The Dso-mo yields much more milk than the yék cow,
and of a much richer quality. The milk is used chiefly
for butter, of which almost every Laddki consumes a
certain quantity daily in his tea, in the same way as
milk is used in England. The Dso is a very handsome

* Travels, 1. p. 309.

BT Ponies of all sizes are called 7# (in Tibetan #7). Asses are called
o;gThe Yék (in Tibetan g ¥ag) is the Bos grunnmiens, or grunting ox.
%']l:atebl;]LiIsIcnlled Pho-gYag, or Pho-yak ; and the cow hBri-mo. See

P
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animal, with long shaggy hair, mostly black and white,
but frequently reddish-brown and white, and sometimes
altogether white. The hair is cut annually like that of
the yak, and is used for the same purposes. The price
of a good Dso varies from sixteen to twenty rupees.

The other hybrids are little valued. The Drepo or
Drelpo is the male produce between the common bull
and the Dso-mo ; but it is inferior in strength, and the
Dremo, or female, does not yield more milk than
a common cow. The cross between the yik and the
Dsomo is still less valued. Other crosses are few and
accidental ; as the produce of all these hybrids quickly
degenerates.*

The number of neat cattle I had no accurate means
of ascertaining; but as amongst the encampments I
generally found that there was about one yék for every
ten sheep, the present number may be estimated at
about 25,000. Their total value, at the average rate of
sixteen rupees each, will be Rs. 3,40,000, or £34,000.

Sheep.—The Laddki sheep are of two distinct kinds,
the tall black-faced Huniya, which is used chiefly for
carrying burdens, and the pretty diminutive sheep of
Purik, which is used only for food. All sheep are
called by the general name of Luk; a flock is called
luk-khyw ; the shepherd, luk-pa or luk-dsi; and the
sheepfold, luk-ra.t

The common sheep is the Huniya, which, with the
exception of the pretty little Purik breed, is almost the
only kind of sheep to be found throughout Tibet. This
fine sheep is much larger than any of the Indian breeds,

* Moorcroft, 1. p. 309, and my brother, Capt. J. D. Cunningham,
in Journal As. Soc. Bengal, XIIL. p. 221, both say the same thing.

+ Lug, pronounced Luk, Lug-khyu, Lug-pa, Lug-rDsi, Lug-ra.
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the height averaging from twenty-seven to thirty inches.
It might, therefore, with advantage be crossed with the
common small sheep of our hill provinces. Nearly the
whole of the traffic of Ladék is transported on these
sheep. They are food, clothing, and carriage, and form
the principal wealth of the people of Ladfk. I have
seen a single flock of six hundred sheep, entirely laden
with wool ; and in one day I have counted as many as
from five to six thousand sheep laden with shawl wool
and common wool, borax and sulphur, and quantities of
dried apricots, all making their way to the hill provinces
on the south-west. The Huniya® is, therefore, much
prized ; and a man’s wealth is generally estimated by
the number of his sheep. The average price is two
rupees and a half (or five shillings), but fine strong rams
are worth from three to four rupees.

The whole trade of Laddk does not exceed 30,000
small maunds of sixteen seers each, equivalent to the
same number of sheep-loads. But the large importation
of grain, which took place yearly before the population
had been thinned by disease, emigration, and war, must
have employed some 400,000 sheep. Of these, probably
about one-half belonged to the Ladskis, and the other
half to the hill people of Késhtwar, Chamba, Ldhul,
Kullu, and Kanéwar. After making a due allowance
for lambs, I should estimate the former number of sheep
at upwards of 300,000, or rather more than twelve
sheep per house. At present the number is not so
great, probably not more than 250,000. At the rate of
2 seers (4 1b.)t per sheep, the annual produce of wool

* Huniya is the Indian term, of which the Tibetans have made Hu-
nhi-yi. The sheep is called Huniyi-luk.

+ The English sheep yield an average of 4 Ib. each, and even the
little Purik sheep of Ladik yield 81b. See Moorcroft, I. p. 810.

P 2
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would be about 400,000 seers, or 25,000 small maunds,
of which about 5,000 maunds are exported. The re-
mainder is consumed in the country; which gives an
allowance of one maund per house, or of 2} seers (51b.)
annually, for each individual for clothing and other
purposes. This is probably correct, as each person
possesses at least the following amount of woollen

garments.
One blanket 7 x 5 feet, weighing .. 41b.
One whole fleece, for a cloak ... e 4,
Two fleeces for bedding and stuﬂing of pillows .. 8,
A woollen choga, or coat . . . By
Cap, waistband, stockings, boots ... 8,

Seers 12=24 ,,

Allowing a change of clothing about every five years,
the annual consumption of wool will be two seers and
two-fifths for each person, or 300,000 for the whole
population. To this must be added the number of
blankets used by the rich and consumed in the manu-
facture of bags for the conveyance of grain and other
produce. Atta (coarse flour) is always carried in skin
bags: but I would estimate the number of blanket bags
at about one-half of the whole. The number of sheep
employed in carriage being 200,000, the quantity of
blanketing will be 100,000 yards, weighing 17,600 seers.
The total produce and consumption may therefore be
thus stated.

Maunds. Value.

‘Wool, exported ... 5,000 ... Rs. 10,000
» for home consumption 20,000 40,000
Total produce ... 25,000 ... Rs. 50,000

or 800,0001b. ... £5,000

The value of the sheep at an average price of two
rupees and a half each, will be Rs. 6,25,000, or £62,500.
The Purik sheep attracted the particular attention of
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Moorcroft,* whose account of them has been published
in the Royal Asiatic Society’s Transactions. He was so
impressed with the value of this breed, that he collected
a small flock for transmission to England: but unfor-
tunately just as he was leaving Laddk the whole flock of
sixty-seven was carried off by the chief of Hasora.t It
was Moorcroft’s opinion that the British cottager might
keep three of these sheep with more ease than he now
supports a cur-dog ; and that every small farmer might
maintain fifteen or twenty of them without any extra
expense : as they would be entirely supported on that
kind of produce which now runs wholly to waste or is
thrown out on the dunghill. The Purik sheep will eat
crumbs and parings of all kinds. Apricot-skins, turnip-
peelings, pea-shells, and tea-leaves are eagerly picked up
by this domestic animal ; which, as Moorcroft has also
noticed, will not disdain to nibble a bone. It will also
eat grass, straw, chaff, and leaves. I brought a small
flock of twenty from the Purik district to Simla, from
whence they were despatched to England by the Go-
vernor-General. The Court of Directors presented them
to Prince Albert, by whom they were first exhibited in
the Zoological Gardens, and afterwards distributed to
different persons interested in the breeding of sheep.
This pretty little sheep when full grown is not larger
~ than a South-down lamb of five or six months : but *in
the fineness and weight of its fleece, and in the flavour
of its mutton it is equal,” says Moorcroft, ¢ to any race
hitherto discovered.” It gives two lambs within twelve
months. It is twice shorn during the year, and the
total clip yields fully three pounds of wool, of which

* Transactions Royal As. Soc. I. p. 49; and Travels, I. p. 810. The
name is written Pu-rig and Bu-rig, but always pronounced Purik.
t Travels, IL. p. 92.
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the first clip in Moorcroft’s estimation was *fine enough
for tolerably good shawls.” The Purik sheep is much
prized for the flavour and delicacy of its mutton ; and
in the western districts of Laddk, scarcely any other
meat is eaten. In L&, the average price of a fine
Purik sheep is about two rupees, but in their native
district they can be procured at one rupee each, and at
this price I purchased the little flock that was sent to
England. The accompanying sketch of these animals
was published in the Ilustrated News.* The total
number of this particular breed cannot be more than
one-tenth of the whole, or about 25,000. The flocks may
be thus distributed throughout the different districts.

Huniya. Purik.
In Dris .. 25,000 —
Suru ... 25,000 —_
Purik ... 25,000 25,000
Kiénji, Wanld ... 25,000 —
Laddk proper ... 175,000 —
Nubra ... 25,000 —
Zanskar ... ... 20,000 —
Rukchu ... ... 5,000 —

225,000 + 25,000
i\

L

Total .. 250,000

Goats.—The common domestic goatt of Ladék is the
well-known shawl-goat, which thrives only in the most
elevated districts. It is bred in Nubra, Zanskar, and
Rukchu ; but the finest wool is brought from Ruthog
and Ngéri, which formerly belonged to Ladik, and
from Chang Thang, or the southern and mountainous
districts of Kotan. The fleece of the shawl-kid is soft,
curly, and beautifully glossy. It is used as a lining for
cloaks by the more wealthy, and is exceedingly warm
and comfortable. The shawl-goat is only shorn once a

* Plate IX. t All goats are called Ra-ba, or simply Rd.
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year, and the wool is at once separated from the coarser
hair. The hair is manufactured into blanketing for
tents, coarse sacking, and ropes for home consumption.
The wool is exported to Kashmir, and to Ndrpir,
Amritsar, Lahor, Ludiana, Ambéla, Rampur on the
Sutluj, and Nepil. To Rampur and Nepsl the wool is
exported direct from Ruthog and Ngéri, but Lé is the
entrep6t between the other shawl-marts and the wool-
producing countries. In Ié the wool is roughly
cleaned, by which process it loses two-fifths of its
weight. The picker receives the hair as the price of his
labour.*

Between Lé and Kashmir only one fixed duty, of half
a rupee per maund of sixteen seers, is now charged ; but
in former days, before Gulab 8ing’s acquisition of Kash-
mir, the duties, or rather exactions, were numerous and
vexatious. The packages were made up in pony-loads of
from sixty to seventy seers each, on which the charges
were as follows :—

Rs. a p.
By the Ladik government 5 00
Duty levied at Dras . . 0380
» Gagangir ... . 100
' Gonda Sarsuig 0 8 0
» Kandarbal... . 056 6
” Mahridna ... . 080
Total . 7 8 6 Kash. Ra.

or 411 O Comp.’s Rs.

The present duty is only Re. 2 0 O

showing a difference of 2 11 0, or of
6s. on every load.

* The fine shawl-wool is called Le-na; the common wool, Bal; and
the hair, sPu. The Tibetans are not ignorant of cotton, which they
call shing-bal, or “ tree-wool,” for the same reason that the Greeks
called it ZvAwov, or “tree-flax.”” The Tibetan names of Lena and Bal,
are the same as the Latin lana, and the English wool.
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In Kashmir the wool is sold by the trader to the
regular wool-merchants .at an average price of Kash-
miri Bs. 4. 8a., or of Company’s Rs. 2. 10a. per seer.
It is then made over to the cleaners, to be cleared from
the dirt and grease which still remain in it. This is
effected by steeping it in a mash of rice for several days,
disposed in alternate layers of wool and mash. The rice
is first soaked for three or four days in water until it
begins to smell ; the water is then poured off, and the
rice is bruised into a mash. After the wool has been
soaked for a short time, it is pulled lightly but briskly
into pieces, and rubbed between the hands. The mash
is squeezed out, and the wool is left perfectly clean. The
cleaning costs one and a quarter Kashmiri rupee per
seer, or three-quarters of a Company’s ru