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14 PURDON on the Trigonometrical Ki;{urvey and 

II. On the 'rrigonometrical Survey clnd PAlysical Configuratio7t of 
the Valley of WasAmir. By NVILLIAAr H:. PURDON, C.E., F.R.G.S., 
&c., Executive Engineer, Puajab. 

Read, December 12, 1859. 

I REGRET it has not fallen into abler hands than mine to give you 
an adequate idea of the magnitude of the operations of that 
magnificent national work the great trigonometrical survey of India 
Those, however, who are desirous of learning the details of the 
manner, progress, and expense of that great geodetic unde?r- 
tcaking, will be well repaid by a perllsal of the SUCCillet and very 
able report of Colonel Waugh, the present Surveyor-General of 
India (published by order of the IIollse of Commons in 1851).$- 
rrhis great survey extends over nearly 26? of latitude and 28? of 
longitude; and is without a parallel, either as ret,ards its accuracy, 
its extensiveness, or the unity of the effect by which it has been 
achieved. It would be almobt impertinent in me, before a meeting 
of the Royal Geogrraphical Society, to enter at length into the 
a(lvantages to science geographical science in particular of such 
undertakings. Almost every nation in Europe has, by its own 
efforts in a similar direction, practically testified to the importance 
and value of trigonozuetrical surveys; while almost all the learned 
societies of the continent have borne te3timony to the hifflh 
character of the trigonometrlcal survey of India and of its dls- 
tinguished conductors. It is now universally acknowledged that 
trigonometrical surveys, corrected for spherical excess, and the 
spheroidal figure of the earth, are the only accurate bases for the 
geography of any country.t It is to the late Duke of Wellillgton 
that the great trigonometrical survey of India owes its origin. It 
was commenced under his auspices by Colonel Lambton, shortly 
after the fall of Seringapatam: and it has been carried on 
(notwithstandillg many interruptions, owing to the disturbed 
political state of tlle country) by the steady sllpport of the Indian 
Government, whose perseverance was well worthy of the original 
great design. The immediate results of (Solonel Lambton's 

* Colonel Everest, of the Bengal Engilleers, and one of the Vice-Presiderlts of 
this Society, who succeeded to the charge of the Trigonometrical Survey on the 
death of Colonel Lambton in 1823, had been that officer's chief assistant since 
lS18. The whole system as respects field-works was changed by Colonel Everest 
and in his Second Report of the Operations of the Survey, ptlblished at the close of 
his connection with it, Inay be seen a detailed account of the new system of signals 
heliotropes, lanlps, &c., as well as of the other changes introduce(l by him in that 
gieat work. In that Report, wvhich brought the account up to the time of his 
retirement in 1843, Colonel Everest suggests the extension of the survey over the 
Ilimalaya, with a view that it might be ultimatel- calried on to Chillese 'rartary 
alld corlnected with the Russian Survey, so as to extend the merielional or arcal nlea- 
stlremeIlts from Cape Cornlorin oll the southsto Nova Zelnlgla on the north.-J'(a'. 

t Vade Colonel Blackie's Ikeport 
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Physical Configuration of the Valley of Kashmir. 15 

operations were, the discovery of an error of more than 40 miles 
in the breadth of the Peninsula, as formerly lai(l down by 
astronomical observations; and further, that nearly all the chief 
towns were misplaced on the old maps. The advantage reaped 
by mathematical science was, a more accurate knowledge of the 
figure of the earth, as (leduced by Colonel Lambton, by a 
measurement of an arc of the meridian. " A true knowledve of 
tlle figure of the earth is no mere object of curiosity, inasmuch as 
it eff'ects a large proportion of the calculations upon which 
olavigation is based, especially those in which the moon's parallax 
is an element. 

" But there is no branch of physical science, specially effected 
by the three co-ordinates of latitude, longitude and elevation, 
irl which great trigonometrical operations are not of primary 
importance."* " The triangulation of the great trigonometrical 
survey of India supplies a permanent and accurate basis for 
the present as well as for future internal surveys; for it must 
be borne in mind, that as the resources of the country become 
developed, under the fostering protection of British rule, the 
topo^,raphical aspect of many districts must, in a moderate number 
of years, be completely changed. Tracts, now covered with jungle, 
will be reelaimed, canals xvill be dug, marshes drained, and roads 
established. New towns and villaOes will arise, and fresh groves 
be planted, and rivers will change their course 5 for these reasons, 
revised surveys will be required; and these, like the present ones, 
will be based on the operations of the great trigonometrical 
survey of India, which are intended to form a lasting monument 
fc)r future generatiorls, and an imperishable record of the lalld- 
marks of the present time." 

The foundation of the triangulation, of which the survey of 
Kashmir forms a portion, was commenced shortly after the Punjab 
was conquered, and it is to the prompt and powerful support 
givell to these operations by the late Lord Hardinge, that the 
valuable results, of which the topographical map now exhibited 
forms but a small portion, was, in the first instance main]y due. 

The topographical survey of Kashmir is based on tlle great 
trigonometrical survey of India: the whole colmtry, by rxleans of 
primary and secondary trianrulations, was covered with trigono- 
metrical points, at an average distance of little more than four 
miles fiom each other; the topograplwical detail was sketched in 
the field on plane table. " Altogether, the area already surveyed 
amounts to 22,000 square miles in three years, and 40,000 square 
miles of triangulation, including all Little Tibet, in four years; the 
chief merit of which achievement," adds Colonel Waugh, "i:3 

* Vle Colonel Waugh's Report. 
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deservedly due to Captain Montgomerie." Considerable physical 
difliculties were imposed, by the nature of the eountry and survey, 
arising from the necessity of ascending, and eneampig, on snowy 
mountains of great elevation; out of the 16 principal stations in 
Tibet, 14 exeeed 1S,000 feet in height, two were over 18>000 feet. 
On the prineipal series of triangles, the observations were invariably 
made to luminous signals, viz. heliotropes and lamps; notwithstand- 
ing the physieal diffleulties and the severity of the climate on the 
snowy peaks? so espeeially tryiIlg to the natives of India, who 
served the slgnals. Oeeabionally, in eonsequence of clouds and 
stormsn the party had to remain pitched on the snow for upwards 
of a week at a time. Orl the Pir Punjal peaks, the eleetrieity 
was so troublesonze, even when there were no storms, that it was 
found neeessary to earry a portable lightnong-eonductor for the 
protection of the theodolite.' 

Colonel NVaugh pays a willing tribute to the eheerfulness 
with which the leative establishment endllred the hardships to 
which they were neeessarily exposed. cc The signallers and head- 
men were mostly natives of Hindustan, to whom extrelne eold is 
a eondition of positive suffering; yet these men have been loyalS 
eheerful, and contented, as they have indeed been in all survey 
parties over India dtlring the mutinies, though many are of the 
same class as Sipahis, among whom they had brothers and relations.' 
But the physical eharacter of the eountry forlned by no means the 
ehief diffielllty of the survey eonducted in a foreign territory, and 
whieh at no time eould be expeeted to be agreeable to the ruler, 
his offieials, and people. To them the influx of a eonsiderable 
body of surveyors, spread over the eountry, however orderly and 
well-eondueted, must bear the aspeet of an intrusion. It is to 
the taet, delieacy, and ability, with which Captain Montgomerie 
maintained amieable relations xvith the eourt, a most difficult one 
to deal with, and preserved diseipline in a large mixed establish- 
ment, that the suecessful eompletion of the operations of the survey 
are chiefly due. 

-Colonel Waugh estimates tlle total area of British India at 
800,758 square miles, aold that of the native states at 50S,442 
square miles, making a total of 1,309,200 square miles. " This," 
he adds, 'sis the area of the survey under my charge." ';A 
coznplete delineation of this vast superficial extent, amounting to 
nearly 13 million square miles, corfined with an external boundary 
of 11n260 miles in lent,th, including every variety of configuration 
and climate, is an undertaking of unprecedented magnitude; 
clemanding considerable time to accomplish with any pretensions 
to mathematical accuracy." " The exertions,i' adds Colonel \augh, 

* Se Captain MQ11TgOmE1ie'S RePOrT 0 5v01f)e1 WAllg16. 
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" hitherto ma(le, have been unremitting, and it is but justice to 
say that the progress has been, generally speaking, as creditable 
to the officers employed, as the results have been useful to the 
courltry."* 

It has been asked: When will the survey be completed? It 
should be rernembered how vastly our (lominions in India have 
extended since Colonel Lalllbton laid down his base line. The 
conquest of the Punjab and Sind aloile added nearly 170,0()() 
square miles of territory; nevertheless7 in a few short years, the 
net-wolk of triangles will have been woven over the entire con- 
tinent of India. Further, it rrzay be added, that the Ordnance 
Survey of Great Britain was commenced before Colonel Lambton 
laid down his base line, and that India is more than twelve tiles 
as lare as Great Britaill. A copy of the Index to the Indian 
Atlas, which Mr. J. Walker, the Hydrographer to the GovernInent 
of Irldia, has killdly prepared for me, coloured, so as to show at a 
glance the actual alnount which has been surveyed. Of the 
121 squares, which, when complete, will embrace the entire 
Peninsula, 59 have already been engraved, on a scale of 4 miles 
to the inch, alld are available to the public, at a cost of four 
shillings each, coloured: many others are in an advanced state. 

I would IloW venture to oSer solne remarks on the physical 
configuration of that most interesting and beautiful portion of the 
earth, tl-le Valley of Kashmir. My own observations were macle 
(luring two explorations of the valley, in the years 1854 and 185d, 
which were unclertaken chiefly with the view of obtairline,r some 
knowle(lge of its geological structure. On these occasiolls I took 
with me several barometrical and other instrumeilts for determining 
heights, &c. 

Kashmir appears to have been a re:,ular kingdom for a 
period that transcen(ls the limit of le+,itinlate history.t l-Iero- 
dotus, the father of hi3tory, informs us, that a portion of Upper 
India, includit, Kashmir (Kaspatt rus), forlued the twentizsth 
Satrapy of the vast Persian Empire, un(ler the reign of Darius 
lIystaspes, who flourished 521 years l)efore Christ. Amont,st 

* Colonel Waugh's Report. 
t Vide l'rofessor Wilsoll's Report. 
$ Thalia, cii. Elsewhere, Melpomene, xliv,, Hero(lotus (lescril)es Kaspatyrus as 

on the ballks of a river Ilavigable thellce to the Irldus- from which some writel-s 
are led to suppose it must have leen on the Kabul River. I doubt very much 
whether a fieet of ships could have sailed elown the Upper ludus. Too much 
stress must not be laid upon this passage. We filld our own countl yman, 
Sir Thomas Roe, who ought to have been able to obtain correct infoImation 
desciibing the liver Behut as falling illtO tlle Ganges; " though," he adds, " some 
say it ruLls into the sea in the nosth part of the Bay of Bengal." }ide Roe's 
Travels in Churchill's Collection, ed. 1744. 

Hamiiton, xvho visited India in 1688-1723, describes the Indus as navigable for 
vessels as high as Kashmir. VAle " Accoulst of the Ea5t Indies," Edinburgh, 1297. 

VOL. XXXI. c 
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ancient authors who allude to ICashmir, we find the venerable 
naules of Ptolemy, Strabo, and Pliny. Ptolemy indeed very 
aecurately describes the position of the valley itself, which appears 
at that day to have given its nalne to the uhole eountry as 
far south as the Vindya mountains,$ whieh formed, as we learn, 
the southern boundary of the Aryavarta or Holy Land of the 
Hindus. Our Honorary Member, Carl von Rittela, considere(l 
Iiashmir, with rribet, as the intellectual eradle of the Hindus, 
although not the primeval souree of their eivilization, and the 
Hindus of the present day themselves eonsider Kashmir as holy 
ground t 

The most ancient l-Iindu history extantf the Raju Frangrini, 
is a history of the kings of KashTnir. It uas compiled in the 
twelfth eentury, from the works of seventeen authors, as well as 
from the arehives of the temples, and gives lists of the dynasties 
an(l powers that ruled in the walley, as nzell as deseribes the 
building of thc temples in the valley, the ruins of which, form 
some of the most interesting monuments in India, of an ancient 
and high eivilization.; We learn from this history of the long 
past, that at a period, when half Europe was in a state of semi- 
barbarism, the Hindu had attained an exeellence in many of the 
arts architecture, seulpture, &e., irl some of whieh they are to this 
day unrivalled. Dowrl to the time of the Yenetian traveller, 
Mareo Polo,? who wrote in the thirteenth eentury, Sashmir 
appears to have existed as an independent kingdom, and the popu- 
lation to have been chiefly Hindu, although followers of Buddha 
existed there; a sect which does llOt appear to have been quite 
exterminate(l even in the sixteenth century, as the Mohammedan 
historian, Abul-fazel, tells us that near two thousand of them 
existed in Kashmir in his day. 11 It appears that in early times, 

* Vide al so Las sen De Pentapotamize Indica . 
t Masudi, the Alabian historian who w'ote A.D 9t7, observes, " The kindoul of 

Cashmele forms part of India; it is surrounded by very high mountains * it contains 
a prodigious number of trees and villa?es * it can be entered only by a single pass 
wllich is closed l)y a gate." This evidentiy alludes to the Baramula Pass, across 
the entrance of which a wall, with forts, connecting a bridge over the river 
forlnerly e2zisted.-W. P. 

$ Compiled by Kalhano the Pundit. Vide a translation in French, by M. A. 
Troger, Paris, 1840. 

? Vide Marsden's translation, published by Bohn. 
1I The most allcient religion of Kashmir was the orphite or snake worship, it 

was suppressed by the Buddhists; the first thirty-five kings of Kashmir were 
Buddhists; Buddhism was in the senith of its fame in the time of Asoka, B.C. 263 
226 * he it was who erected the laths, or inscribed pillars. 

Brahminism was introduced about the first century of our era * the two religions 
appear to have flourished contemDoraneously; when Fa Hian, the Chinese 
Buddhist, visited Eashmir in A.D. 399, Buddhism was in the ascendant there. 
hamagupta, Killg of Kashmir, in the tenth century, destroyed the Buddhist 
images and burnt the monasteries. 
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Iiashmir, the ancient seat of the Hindu religion and literature, 
furnished Southern India with carved images of the deities for the 
temples, and it was the wealth, derived from its manufactures and 
its idolatrous sanctity, which tempted the avarice and caused the 
zeal of the Mohalnmedans, by whom it was invaded at an early 
period. The last Hindu sovereign of Kashmir, the heroic Raj- 
pootnee princess Koteran, having lost her kingdom by an internal 
insurrection, perished by her own hand in A.D. 1341; the valley 
then passed into the hands of indepenflent Mohammedan kings, 
who held possession down to A^D. tS86, when it was reduced by 
the Emperor Akbar, and became an integral portion of the empire 
of Delhi; and its pleasures perhaps contributed not a little to 
ha,sten the downfall of the Mogul dynasty. In A.D. 1753 it passed 
from under the sway of the Mogul throne into the power of the 
Aighans, from whozn it svas wrested by the Sikhs under Runjeet 
Singh in 1819; " then, after the lapse of nearly five cellturies, it 
again fell under the sway of a Hindu sovereign." 

VVhen the Sikhs took possession of the valley in 1819, the 
population is said to have numbered 800,000. Shortly after, an 
earthquake destroyed 1200 persons, a pestilence followed, which 
is said to have carried of 100,000 more, and a great famine 
added to the miselies of the people, thousands of whom died, and 
many fled the country to Hindustan and the Punjab, so that in 
1833, the total number is said to have been reduced to 200,000: 
of this, about 30,000 are iElindus of the Brahmin cast and 
Sikhs-. the remainder are Mohammedans, chiefly of the Soooli 
sect.* 

Years of oppression and systematic tyranny have completelto 
changed the character and broken the spirits of this once brave 
and warlike race, for although still the finest specimens of the 
Indian race, and remarkable for their symmetry and strength, they 
are wholly wanting in all the finer qualities for which they were 
formerly distinguished, and have at length acquire(l the vices of 
slaves. The exceeding wretchedness of the viliages, and poverty 
of the inhabitants, have for years past brmed a theme for the 
description and commiseration of every traveller. 

The best work on Kashmir is Mr. Vigne's, F.R.G.S.; it iS perhaps 
not so philosophical as the Baron von Elugel's, but it is f:ar more 
practical, alld a better guide-book, while it. is eminently trustworthy; 
the map wllich accompanies it has, for a long time past, been the 
mine whence others have been manufactured; and when the time, 

* The language of Kashmir is considered by the learne(l to be of undoubted 
Sanscrit origin, but coIlsiderably corrupted by the number of Persian words 
introduced b} the Mohammedan conquerors. Vide Major Leech, on the Kashmir 

C 2 
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and (lifficulties under which it was compiled, are considereel, it 
must be regarded as an astonishing production.$ 

Captain Montgornerie's survey shows that the valley is sur- 
rounded by a well-defined and connected Cordillera, which varies 
in heigllt to nearly 1S,000 feet above the sea; this is covered with 
snow br at least eight months ill the year. Hulnboldt describes 
it correctly as a true caldron-shaped valley in the midst of the 
lIimalaya. 

The valley of Irashmir is somewhat of an oval form; its greatest 
length being, fiom north-west to south-east, 89 miles; the loreadth 
varies from 10 to 35 miles. The lowest part of the valley is the 
WVullur lake, which is 5189 feet above the sea; the averat,e 
height of the valley may be takell at about 5500 feet above the 
sea The distance of the high ridlre, fiol what may be termed 
the valley, varies from 10 to 20 miles; one of the ulost strilsing 
}:)oints is that of the Haramuk mountain, which, rising immediately 
over the WSullur lake, reflects its lofty summit in its surface. 
The summit of this anountairl is 16;,9()3 feet above the sea, and it 
is one of tile highest pOilAtS seen from the valley, while it is but 
14 miles distant in a direct line from the Ahullur lake. The high 
range, +hich sel)arates the valley from the plains, is called the Pir 
Punjal range, the highest point of which is 1S,528 feet above the sea. 

The monalch of the mour1tains which surround the valley is 
the mafflnicent mass of Dayamur, or Nallga Parbat, literally 
A=aked tIountaial; so called, fiom its beitlg bare of snow, owing to 
the remaakable steepness of its sides. This mountain reaches the 
enormous height of 26,629 feet aboxre the sea. It is but 65 miles 
distant in a direct line from the \Alullur Lake, and upwards of 
21,000 feet above it. lt is the culminant point of a great ulass of 
mountains, which, for 15 miles from it as a center, are over 
20,00() feet in height; it is 9()0 rrliles distant in a dizect line from 
the Great 3'1ount Everest, and lies on the range of the true 
IIimalaya, which even in this latitude, 35? 14' N., asserts its great 
superiority over all other onountain ranges in the world.t 

A lecerlt letter frozn Northern India informs me that Captain 
Montgomerie has discovered in the Karakorum, or Trans-Tibetan 
Chain, a peak measuring 28,4()0 feet above the sea; and Colollel 
Waugh, in his letter to GovernInent, alludes to a peak measurirlg 
28,270 feet above the sea; so that it is probable that here a 
rival xvill be found even to lA?ount Everest itself. Be know as 
yet little of this region. Dr. Thomson ascended the Iiarakorum 

* Hugel's map was made by Arrowsmith frorn the Baron's own MS. map, in 
coIIjunction with data flom Mooleroft's and Trebeck's iourIlals-ED. 

t This mountain ranks fourth amoDgst the highest measuled summits on the 
globe. 
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T'ass in 1846. He found it to be 18S660 feet above the sea; a great 
height for a pass, evell in the Himalaya. We have a record of 
this pass having been crossed bythe Chinese pilfflrim, Fa-Hian, 
fifteen hllndred years ago.* 

There are perhaps a dozen pasqes by which the valley may be 
entered; the followillg are the heights of some of the principal: 

Feet. 

Roksar Pass .......... .. .. .. .. .. 13,315 

BI IIrblll Pas s , . .......... .. .. .. .. .. 1 1, 5 5 0 

MllrCan Pass .......... .. .. .. .. .. 11,600 

Pir l'unjal l'ass .......... .. .. .. .. .. 11,400 

Eanihal Pass .......... .. .. .. .. .. 9,200 
Ratan Pir Pass .. .. .. .. .. 8,200 

The valley is drained by the Jhelum river, called Vehut in the 
valley, the Bedusta of ancient times, which the (4reeks changed 
into Hydaspes. It has its source in the Sesha Nag lake, at the 
head of the Lidur river. I found this lake to be 11X250 feet 
above the sea; it is situated in a sma]l am)hitheatre of luountains, 
points of which reach 17,()00 feet above the sea. This lake is 
the most distant source of the Jhelum river, and the Lidur the 
largest of its tributaries. This stream passes through a most 
picturesquely-wooded rocky glen, for a distance of about 35 miles 
to Islamabad, in the valle.y through which the Thelam nvinds, for 
a length of fully 90 miles, in sllake-like curves, and with a gentle 
currellt, spreading out in places into several lakes, the largest of 
which, the Wullur Lake, is a fine expanse of water, 10 miles in 
length by 5 in breadth. 

ln ancient times, the river was carefully inclosed by leanks, to 
prevent inundations; these, however, have long been neglecte(l, 
and now many square miles of the flat lands are reduced to 
swamps, by the constant overflow of the river, when swollen by 
the melted snows. 

'rhe Jhelum enters the IIimalaya, near Buramula, penetrating 
tlle range, in a direction nearly at right angles to the strike of 
tlle hills, for a distance of about 20 miles, in a direct line to IJri, 
whence its course lies along the strike of the outer range, fb]lowing 
a line of fault to tIozufferabad, about 40 miles, in a direct line 
to the north of Uri. 

The defile by which the river Jhelum leaves the valley of 
E9ashmir, is perhaps one of the grandest in the world. The great 
chain of the ERimalaya is cleft in two by a great chasm, 1lpYvards 
of 7()00 feet in depth; the l)nttom is very n;rrovv, and is wholly 
occupied by t}le ri+rer; near Uri it is but 70 feet across, mrith 
almost perpendicular sides; through this natural sluice passes the 

* Fa-I1ian, A.D. 999, 
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whole volume of the Jehlum River, with the most astonishing 
velocity.$ 

The whole way from Barumllla to Uri the seenery is one of 
striking grandeur. In the first 10 mile3, the river, although 
eonfined to a narrow ehannel, meets with fesv obstaeles to oppose 
it, and with a calm conseiousness of its owvn strength, rolls 
onward with all almost noiseless tide. For the next 15 miles the 
bed of the river is a suecession of ra.pid3, and a mass of foam, 
which forms a fine eolltrast to the dark onass of forest of eaks, 
planes, and eedar trees, which elothe its banks down to the very 
edt,e of the water. It is only along this seetion of its eourse that 
the river deserves the name of the "Cedar-fringed Hydaspes," 
for this tree is rarely found in the valley of Kashmir, nor does it 
grow at lower elevations. The river is here about 4500 feet above 
the sea. 

It is probable that the eedar forests, through whieh the river 
here flows, furnished the fleet of Nearchus upwards of twenty 
centuries ago. The Punjab obtains its chief supply of this allnost 
imperishable timber from these forests. 

I may here state, that reeent surveys have established the fact, 
that where the elassic stream Hydaspes debouches into the p]ains 
of the Punjab, Alexander fought his last great battle in India, 
defeating his powerful and gallant foe Porus, the king of the 
Upper Punjab. 

The river there, flowing through a roeky bed, has so little 
change(l its features, that the deseription of the loeality, given by 
the Greek historian Arrian, corresponds almost minutely with 
what we now see it. rrhe British Cantonment of Jhelum marks 
the site of Butephalia, the city which Alexander founded in 
melnory of his celebrated charer. Many interesting relies have 
lDeen found in the vicinity. 

The district nvhich there borders the river is still ealled 
Sikunderabad. Sikunder was the name by which Alexander was 
known in India. This is a singular instanee of the pleservation 
of an historical faet through so many generations. Alexander 
fout,ht this battle 326 years before Christ. 

It would be impossible to eonvey any idea of the exeeeding 
grandeur of the scenery of the valley of Kashmir itself: un- 
questionably the finest view is obtained from the summit of the 

* The traveller seldom enjoys a very extensive prospect of this truly grand 
defile, owing to the abrupt l)endings of the river and the precipitous nature of the 
sides. In places the slopes are rernarkably steep: a little beyond the village of 
Gingal,apointofthehighrange reaches a heightof 11,583feet above the sea 
or 7600 feet above the river- in a horizontal distance of 3 miles, another peak 
called Kaj Naj, is 8100 feet above the river, and but 5 miles distaVt, another is 
10,400 above the river, and but 8 miles distant from it: these will suffice to give 
some idea of the features of this remalkable defile. 



Takht-i-Suliman hill,* whicll, rising abruptly fully a thousand feet 
above the plain, and situated almost in the cerlter of the valletr, 
commands every object of interest around it. The panorama 
which this position affords, is one unrivalled for variety, extent, 
or magnificence. 'The valley itself one of the largest in the 
world, and the mountains which surround it amongst the highest, 
grassy plains, snow-elad summit3, river, lake, and forest, evely 
element in fact of fine landscape, alld a]l on a grand scale, are 
here seen blellded together in most perfect halmony. 

But the great charm of the valley is its variety. The traveller 
can, in the course of a few short hours, enjoy almost every variety 
of scenery and climate; while the man of science, the botanist, the 
geolo^,ist, or the antiquary, will find abundant matter for con- 
templation; add to this, that the climate of the valley is perhaps 
unrivalled; in the hottest months the thermometer rarely rise3 

above 75? or falls below 50?, while in the winter it is not often seen 
much below the freesing point. 'rhe valley itself is adorned by 
trees, chiefly the mulberry, the chesnut, and Oriental plane, groves 
of which, with poplars, were planted in every village by the 
Mogul Emperors. Nearly every variety of fruit known in 
Europe flourishes in the valley, with the exception of the orane 
the lemon, the fig, and the olive. 

" It is to the enlightened and beneficint Akbar, the first 
Mogul Emperor of Kashmir, that it owes many of its chief 
attractions. It was he who caused it to be surveyed and reduced 
to order, beautified it with palaces arld gardens, leaving little else 
to his son and successor, the magnificent Jehangir, than to enjoy 
the delights of this eastern paradise, in compally with his em- 
press, the peerless Noor lMahal, whose romantic spirit appears 
to have led her lord and emperor to roam into the most 
secluded and picturesque recesses of the valley, many of which 
pleasant retreats are to this dav pointed out as the spots where 
the royal pair xYere wont to disport themselves in those days of 
regal abandon." 

Jehangir built many palaces and summer-houses; more especially 
he completed the construction of the celebrate(l Shalimar Gardens, 
immortalized by poets and travellers. The Nasarn (or Salubrious) 
and Nirhat Bagh was the incy.of Noor Jehan Begum, to mhose 
taste many other beautiful retreats owe their origin. The ruins of 
the palaces at Manasbul, Echibul, Virnay, &c., attest her taste in 
selecting picturesque sites.t 'rhe summit of the Takht-i-Sulimail 
hill is crowned by a most ancient temple, built 22() years before 
Christ, and still in an almost perfect state. 'rhis is the oldest 

* Immediately over the Capital, Sniragar, built A.D. 432. 
t Tde a Sketch of the Mohammedan History of Cashmere, by Lieut. D. Newall 

of the Ro-al Artiller-, Journal As. Soc., 1854. 
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temple in the valley, and certainly occupies the finest position in 
it; here, as indeed everywhere in the valley, I have been 
struck with the fine appreciation of natural beauty the ori?inal 
inhabitants of the country evidently exercised. The site selected 
for a temple invariably comulands the most picturesque view to be 
obtained in the Vicillity. " A profound love of nature," observes 
Humboldt, " has been at all times a fulldamental character of the 
lIindu mind."* 

The valley is studded with the ruins of temples, which bear 
unmistakable evidence of the influence of Grecian art; they were 
built by its ancisent Hindu sovereigns, but reduced to ruins by 
the bigoted zeal of the idol-breaking Sikandar, the Mohammedan 
prince who flourished in the early part of the fifteenth century. 
" The Washmirian fanes are distinguished by the graceful elewance 
of their outlines, by the massive boldnes3 of their parts, and by the 
happy propriety of their decorations. 'rhey cannot indeed vie with 
the severe simplicity of the Parthenc)n, nor vvrith the lusuriant grace- 
fulness of the luonument of I,ysicrates, bllt they possess great 
beauty; different indeed, yet quite their own."t 'They were built 
in the most substantial manner, of large blocks of marble, highly 
polished, and finely chiselled. 

Of tne many routes by which the valley may be reaclled from 
the plains, that which follows the course of the river Jhelum is the 
only one which is not closed by snow for some portion of the year. 
'rhe route by the Pir Punjal is the most direct, and, when the 
pass is practicable, is the most frequented. This pass is one of the 
highe;3t, being 11,400 feet above, the sea; the ascent, howe+7er, 
fiom the valley is gentle, the rise being under 5000 feet in a 
horizontal distance of 172 miles. The descent, however, on the 
other side is very steep; Colonel Cunnint,hame, a very extensive 
traveller, considers it one of the mTorst in the Himalaya. SIy 
observations make the fall 4900 feet in a horizontal distance of 
6 miles, or a slope of about 1 in 62; the slope of the nextt or 
Rattan Pir range, is still steeper, l)eing 1700 {eet in a horizontal 
distance of 2 miles, or less than 1 in 5; that is, from Baramgula to 
the summit of the pass, which is 82()0 feet above the sea. 

From this pass a. fine view is obtained of the belt of lower hills, 
about 30 miles in breadth, which intervenes to the Punjab plains, 
which are there not more than 1000 feet above the sea. 

Hugel is incorrect in spealiing of the eternal snow of the Pir 
Punjal range. Towards the end of sllmmer the SllOW entirely 
disappears om of the rangej although some of the higher points 
cxcecd 15,500 feet in height. In Colonel Cunninghame s valual)le 

ak Ko.smos, Sabine's translation, not? 62, vol. ii. 
+ See Cunningllame's " h'ssay on the Arian Or(ler of Architectute, as exhibited 

in the Temples of Iiashmir," Journal As. Soc. of Calcutta, 1848. 
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workx on Ladak, we find a very instructive section, which dlOWS, 
that as the mass of land rises, tlle snow-line recedes higher and 
higher, notwithstanding the increase of the latitude. In Labah, 
the country which lies to the east of Kashmir, the line at which 
a11 the snow which fall3 annually melts is elexrated 20,000 feet.t 

The chara.cter of the whole country, vvhich separates Kasilmir 
from the plains of the Punjab, is essentiallaT mountainous, there 
being scarcely any extent of level ground to be found. Cultivatioil 
is exclusively collfined to the more open portions of the slopes 
along the streams, terracing being almost almrays necessary to keep 
up the soil and admit of irrivation. 

These hills are almost everywhere covered with dense forests 
and a thick undergrowth of jungle, rendering them imperishable; 
about 11,500 feet is the limit of forest; above this, a low bllshy 
juniper is the only variety of tree foliaffle met with. 

A variety of pine (Picca \Vebbiana), svith birch (Taxus l)accata), 
reach the extreme limit of forest. The cedar tree (C. I)eodara), 
with a lJery elet,ant variety of fir, of great height, and with 
pndant branches (Abies Smithialla), form dense forests from 6000 
to 10,000 feet. Below this belt the forest assumes a more familiar 
face, the various variety of pines, including P. excelsa, P. longifolia, 
being mixed up with an occasional oak. Quercus semicarpefolia, 
syeamore, horse-chestnut (Pavia indica), and yew (Taxus baccata). 

I have nowhere 3een more beautiful or varied forest scenery 
t.han that which clothes these lower hills. 

In the low hot valleys, approaching the Punjab plains, a very 
beautiful variety of wild olive (O. Zartootl) occurs, with a species 
of Dodona, torether with the various kinds of acacia, indigenous 
to the Punjab: A arabica, A. modesta, A. albispina. 

It would perhaps be out of place here to enter into a detailed 
description of the geology of the ret,ion, some of the physical 
features of which I have endeavoured to describe; l shall, 
therefore, but briefly sketch some of its chief geological characters. 

I would first remark, that no rock of a true crystalline nature 
occurs throut,hout the district I have described. 

It has been asserted, that the core of the Outer I4imalaya 

* Ladak and Surrounding Courltries. Allen and Co. 
t The following note on the great elevation of the snow-line in Tibet occurs in 

Dr. Hooker's Himalaayan Journals, vol. ii. p. 128. 
" From the imperfect transmission of the heating rays of the sun throllgh films 

of water, wvhich transmit perfejetly the luminolls rays, it follows that the direct 
efects of the rays in clear sunshine, are very diSererlt at equal elevations, of the 
moist Outer and dry Inner Himalaya. Secondly, naked rock and soil absorb much 
more heat than surfaces covered with vegetation, and this heat again radiated is 
infinitelf more rapidly al)sorbed by snow (or other white sllrfaces) than the direct 
heat of tlle slln's rays is. Eletlce at equal elevations the grollnd heats sooner, alld 
the snow is more exI)osed to the heat thus radiated, in arid Tibet, than in the 
wooded and grassed mountains of Sikkiln." 
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consists of rocks of a basaltic or sienitic nature; neitlier of these 
rocks occur, as far as my investigations extend, and I have 
examined the localities where they are said to appear. I am 
disposed tv refer the basaltic appearance the rocks locally assume, 
to igneous action and to consider them as stratified metamorphic 
rocks. True gniess, whlch forms the prevailing ltock of a great 
portion of the IWimalaya, I did not observe. 

The mountain mass, which fbrms that portion of the higher 
Himalaya which separates Kashmir from the plains of the Punjab, 
is compose(l of a vast series of p3eudo-metamorphic and crystalline 
rocks consisting of scllists, quartzites, gritst conglomerates, and 
slates; these rocks succeed arld alternate with each other, and are 
in places penetrated by quartz veins, and dykes of amigdaloidal 
greenstone, the whole apparetltly stratified with a high dip, north 
to north-east. 

A7Vhen I examined these mountains, I was not aware of the 
result of the investigations of the brothers Schlagentweit, who have 
had opportunities etljoyed by few, of examining a great extent of 
the Himalaya. These gentlemen state, t.hat they are connllced 
that there is no real stratification, but only clevage; producedX as 
is now generally assumed, by a great tension in the interior of 
the highlv altured rocks. 

The great mass of the lkttan Pir, or Outer Himalaya, is 
composed of rusty-coloure(l schistose strata, unfossiliferous. The 
appearance of these rocks strongly recalls to mind the greywacke 
rocks of Caernarvonshire, whlch are3 I believe, regarded as the 
lowest of the Silurian system. The dip of the rocks in this range 
is 30? to 50? in a north-east direction. 

The next range, the Pir Punjal, or RIid-H;malaya, is separated 
from the last by the valley of the Paunch river. Ascending this 
range from Barangula, we meet with a vast series of micactous 
schists, grey and satiny schists, and highly felspathic rocks, thin- 
bedded with rusty-coloured partings; interstratified with these 
occur beds of pseudo-volcanic purplish-coloured grits and con- 
glomerates, remarkably compact, large rectangular masses of this 
rock strew the path on the ascent to the pas3; these masses 
exhibit perfectly clean pastures, the matrix being as hard as the 
enclosed rocks. These rocks are observed running up to the 
summit of the range, and continue until the descent on the 
Washmir hill commences, where they are covered by coarse earthy 
roofing slates, unfossiliferolls; these again are coutered by a rock of 
a very trappian aspect, having a *lark green base, with kernels of 
quartz. I am inclined, however, to regard it as an altered chloritic 
slate, it is regularly imbedded with tlle older strata. The dip 
of the strata is 30 to 409, decreasing to about 159 as the valley 
of Kashmir is approached 7 the direction north to north-east. 
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Reposing conformably on these older strata occur a series 
of fine-grained sandstones, clays, and conglomerates, containing 
boulders of prismatic rocks; these are undistinguishable fr()m the 
lWiocene strata which flank the Himalaya on the side of the 
Purljab; with which rocks I consider them to be contemporaneous. 
This formation tails out for several mile3 into the valley of 
liashmir on its western side only. 

Rocks of Miocene age form the entire mass of the lower hill.s, 
which intervene between the Outer EIimalaya and the Punjab 
plains: they are doubtless the northerly extension of the Sivalic 
hills of Cantly and Falkner. I have -obtained a large and various 
collection of mammalian remains, chelonians, and some bivalve 
shells, from this formation, which has a great development in the 
Upper Punjab, and in the country beyond the Indus. 

I am by no means clear that the remarkable valley or gorge 
which separates the Outer from the Mid Himalaya, and along the 
bottom of which the Paunch river fiows, does not mark a line of 
fault, and that, in the upper portion of the Pir Punjal range, we 
have repeated the rocks met with in the Rattan Pir rant,e; 
admitting this, however, to be the case, still the thickness of the 
crystalline rocks is enormous, probably 30,000 feet or upwards. 
This portion of the Himalaya is so covered with dense forests, 
that it is exceedingly difficult to observe correctly the relations of 
the strata, which can be seen only in the beds of the gorges and 
water-courses in the vicinity of the regular track. When I crossed 
these mountains, the whole surface of the upper portion was 
marked by snow. 

The rocks which I have described, as forming the Pir Punjal 
range, extend, in an unbroken band, right round the valley of 
Kashmir, from the Baramula Pass to the valley of the Sinde river, 
on the opposite side; and, doubtless, have a still further exl;ension 
on the northern boundary of the valley, which, however, I have not 
had an opportunity of visiting. 

Some variety of the rocks met with on the side of the Pir 
Punjal occurs in all the passes which I have examined. On the 
way to Wurduran I observed fElspathic schists, distinctly ripple- 
marked: the elevation was about 14,000 feet. 

I have already described the defile by which the river Jhelum 
leaves the valley of Kashmir; a magnificent natural section of the 
Himalaya is there exposed. The mass of mica-schists and 
felspathic rocks, which are so greatly developed in the Pir Punjal, 
are here wanting: instead we find compact chlorite slate with 
quartz veins. About Uri, these are altered by igneous action, so 
as to resemble some varieties of basalt, or whinstone; this rock 
occurs regularly interstratified with other rocks. Clay-slate occur3 

kere in all its varieties. 
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Great disturbance and shattering of the strata is observed, 
esp.cially alsout Uri, where the rocks are in a nearly perpendicular 
position; nor is there any igneous rock visible to accoutlt for this 
disturbance. The dip, for some distance beyonll Uri, is very high, 
but gradually diminishes, as Naushera, at the entrance of the valley 
nf Kashmir, is approached. Clay-slate, or some variety of it, 
forms also low hills in the valley of Kashmir itself. The Lakht-i- 
Suliman Hill is an example. 'The rock is there seen penetrated 
by veins of amygdaloidal greenstone. The direction of the dip of 
the rocks is nearly similar on both sides of the valletr, it is in 
general, however, much higher on the east side, and forms 
equently abrupt precipices, while the slopes on the westeln side 
are in general gentle. The long talus of Miocene rocks, which 
flanks the older strata on the western side of the valley, breaks 
greatly the abrupt appearance of the sides of the 57alley, as com- 
pared with its western side, where these rocks are not found. 

Regarding the valley of Kashmir itself, the most casual, the 
most unscientific observer, cannot fail to be struck with the fact, 
that at one period of its history the valley was covered with water; 
the marks of former sea-beaches are so distinctly discernible at 
various elevations, especially alon the steep clifEs which border 
the Wullur Lake; and accordingly we find a very prfetty story, 
invented by the Brahmin priests, of the miraculous way the valley 
was dlained, by the intervention of the gods. The period when 
the valley was submerge(l, although geologically recent, was long 
antecedent to all history; when, in fact, the greater portion of the 
lWimalaya itseli was still beneath an ocean. 

A vast deposit of alluv;um once covered the whole valley, to a 
height of probably 1000 feet above the level of the \Yullur lake. 
'rhis must have been deposited w hen the valley svas submerffled. In 
channelint, out its bed, through this deposit, the river 'rhelam and 
its tributaries have, in the course of ages removed a large portion. 
About the \\7ullur lake, svhich is the lowest part of the valley, 
the amount removed is greatest. Near Bij-Bihara,$ at the higher 
end of Kashmir, the valley of the river is but 2 miles across, the 
alluvium deposit presenting abrupt faces to the river 20 to 50 feet 
in height; it is composed, in its upper portion, of very fine clays of 
various colours, and, in its lower portion, of beds of conglomerates; 
it is intersected by the numerous streams and water-courses, which 
descend from the high ranges on all sides, dividing it into many- 
isolated patches, locally ccalled Kariwas; these are richly cultivated, 
producing the saWron, for which the valley is celel)ra/te(l. 

I procured from this formation several species of fresll-water 
shells, some of which are of a similar variety to those abundantly 

t Or, Vidya Vihara-Temple of Wisdom. 
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found in the alluvium of the Upper Punjab Bulimus Karawa- 
rerssis, IJutt, B. speldus, B. pullus, planorbis, indicus. 

The defile of the Jhelum river, between Kashmir and Mozufara- 
bad, a distance of about 9J miles, is covered to a depth of several 
hundred feet by a deposit of coarse and fine drift, occasionally 
interstratified with beds of fine sand. 

'rhe river has cut its way down through this deposit to the level 
of the underlying slate rock, the surface of which has regulated 
the fall of the ri^Ter, for nowhere does it appear to have removed 
the solid rock to any great depth. AVith such regularity has the 
river cut its way down through the deposit, that its channel has all 
the appearance of having been formfed artificially. 

In this dritt deposit occur boulders and angular blocks of granite 
and other rocks, not found in the vicinity in situ; and near 
Banihar the flat surface of the terrace is strevv-ed with large 
angular masses of porphyritic granite, many blocks being 30 tons 
weight and upward3. 'lhe nearest point to this localitt, where 
granite occurs in situ, is on the opposite side of the valley of 
Kashmir, a distance ov fully 5() miles, for where these erratic 
blocks are seen: they have, in all probability, been transported by 
icebergs across the valley, when it was, together with probably a 
large portion of the lIiinalaya, submerged beneath an ocean. We 
llave here, perhaps, as fine an example of the transportation of 
erratics across a broad and deep valley, as the well-known one 
where the granite of Mont-Blanc has been carried across the lake 
of Gelleva, and deposited upon the flanks of the Jura.* 'rhe 
channeling by the river of ith bed must have taken place when the 
country was being upheaved, andj as we find terraces at different 
elevations, this action must have been intermittent lthese 
facts all tend to prove the correctness of the view, which has been 
advarlced by an able and experienced observer, Dr. Hooker, viz., 
" that the entire mass of the Himalaya has arisen froul the ocean, 
and that every portion of it has been subjected to sea actiorl." 

It was by the route of the Pir Punjal that the Mogul Enlperors 
passed to spend their summers in Kashmir. In the pages of 
Bernier, the French physician who accompanied the Emperor 
Arungzeb, in 1664, we have a lively and graphic description 
of the royal pl ogress, and of the magnificerst cortege which 
accompanied, collsisting of 3S,000 horse and 10,000 foot, 7() pieces 
of heavy cannon, and 50 to 60 pieces of stirlup artillery, as it was 
called. It is said that a good road across the mountains existed 
in those days; the route is still called the Emperor's Highway. I 
scarcely saw a vestige of a road, nor would it appear that any 

* See Sir Roderick I. Murchison's Paper on this subject, Jourrlal Geographical 
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works of a permanent nature were ever attempted beyond serais; 
the ruins of several very fine ones are to be seen on the route. 
" The present dilapidation of these buildings is sometimes 
adduced as a proof of our indifference to the comforts of the 
people; it is not considered that where they do exist in good 
repair they aze but little used, and that the present system of 
government no longer renders it necessary that travellers should 
seek protection ill fortified enclosures. If they are to be con- 
sidered proofs of the solicitude of former monarchs for their 
subjects' welfare, they are also standing memorials of the weakness 
and insufficiency of their administration, add to which that many 
of the extant serais were the ofEspring not of iinperial but of 
private liberality." 

The British Government has frequently been taunted with the little 
they have done for the comforts of the people, as compared with 
their Mohammedan predecessors; and although it is not attempted 
to deny the great beauty of many of their structures, it ma) be 
doubted whether the work of the Great Ganges Canal, which 
fertilizes a whole province, is not likely to prove of more 
substantial benefit to the people, than all the boasted works of 
their Mogul masters, during their 600 years' dominion; while the 
scientific survey of India is as magnificent a monument of civiliza- 
tion as any coulltry in the world can boast of. 

, 

III.- Notes on t1ze VaSley of KasAmir. By Capt. H. H. AUSTEN, 
F.R.G.S., 1st Battalion, 24th Regiment, Topographical Assistant, 
Government Trigonometrical Survey, Panjab. 

Read, December 1 2th, 1859. 

THE few following observations must be considered merely supple- 
mentary to the very interesting and able report by Colonel Waugh, 
giving a detailed account of the manner in which the Kashmir 
'Rrigonometrical Survey is conducted, the area which it comprises, 
and the high aItitudes over which those connected with it have 
to callry the Trigonometrical net-work. Having been employed 
oll the survey of several districts of that valley, perhaps a few 
remarks, howearer meagre, may prove interesting to those present 
who have never visited that part of the W. Himalaya range 
Many general observers, looking at a map like the one now ex 
hibited, however much taken with the drawing and execution of it, 
the last phase of its existence, as it may be called, may perhaps 
think little of the immense work- that of weeks, montlls, and 
years which it has taken; the altitudes climbed, the long, wearing 
descents (for, of the two, the last is the most tiring and difficult 
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