
THE BORAX OF* TRIBET. 

No. 68. 

From 
J. W. DALRYMPLE, ESQUIRE, 

Ofg. Under Secy. to the Govt. of India, 
To 

J. LAWRENCE, ESQUIRE, 
Chief Commissioner of the Punjab, 

Dated Fort William, the 10th January, 1854. 
SIR,-I have the honor to transmit to you the accompanying 

copy of a letter from Captain James, of the 3Qnd 
Foreign Dept. N. I., to the address of the Private Secretary to 

the Governor-General, dated the 6th ultimo, with its enclosure, re- 
garding the exportation of '' Borax" or '' Tincal" from India, and to 
request that you will be  leased to favor Government with your sen- 
timent~ on the subject. 

I have, &c., 
(Signed) J. W. DALRYMPLE, 

O f g .  Under Secy. to the Govt. of India. 
For t  William, the 10th Jany., 1854. 

From CAPTAIN H. C. JAMES, 
32nd Re-gt., B e ~ g a l  N. I. 

To I". F. COURTENAY, ESQUIRE, 
Private Secy. to the Governor-General, 

Dated Calcutta, the 6th Decr., 1853. 
SIR,--During my furlough, from which I have just returned, I 

devoted much of my time to the study of Chemistry, as connected 
with Geology and Mineralogy in the Government School of Mines in 
London, which is under the Superintendence of Sir Henry De-la-Be- 
che. While studying in the Laboratory, attached to the institution, 
wnducted by Professor Lyon Playfair, my attention was constantly 
drawn by him to various natural ~roducts  from India, from the con- 
aknt enquiries made there by manufacturers and others, for informa- 
tion regarding substances imported from this country. 

Among various tlubjects, to which I gavc my attention, was " Bo- 
r ~ ' '  or '' Tincnl," which ie a salt of soda foulid in almost a pure state 
on the high plains of Thibet and Ladak, where i t  appears as an efflo- 
'Wcence from the soil. Shortly before going home, in 1849, 1 visited 

3 J  
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Ladak, and a t  a place called " Pooga," about sixty milea to the south. 
East of Leh, I flaw the " Tincal" in great quantities, and found the 
Merchants loading their flocks of sheep with it, for the purpose of 

bringing i t  into our Provinces, where it is used either as a flux for the 
smelting of iron, or for cleaning the surfaces of metals previous to 
soldering them. I collected some of this '' Tincal," with which the 
manufacturers a t  home were much pleased, and I ascertained, by 
analizing it, that i t  was almost entirely free from impurities. 

I t  is now most extensively used in all the potteries, as it forms 
the best glaze known, but its price is so rapidly rising, owing to the 
monopoly which exists, that the manufacturers will soon be obliged to 
return to the lead glaze, formerly employed, and the use of which was 
attended with sucll fatal results. 

I n  order that I might satisfy myself as to the extent to which 
Tincal is used, I visited nearly all the Staffordvhire potteries, and 
while a t  Stoke-upon-Trent, I was requested to attend a meeting of the 
Chamber of Commerce, and there communicated to Messrs. Minton, 
Wedgewood, Copeland and others, having seen large quantities of 
native Tincal in Ladak. They i~nrnedi~tely asked me if I would take 
charge of a Memorial to the Governor-General, begging for a report 
to be furnished as to the probable supply of the salt in that locality, 
as in the event of itu being procurable to any great extent, they were 
willing at once to make arrangements for importing i t  wholesale into 
England, in order to do away with the monopoly, which at present 
prevents a more extended use being made of this important article. 

As I nm fillly aware how anxious the Most Noble the Governor- 
General is to develope, in every way, the natural resources of India, I 
have taken the liberty to forward the accompanying Memorial from 
the Stsffordshire potteriea, which, I trust, will receive Hia ~ordship's 
best attention. 

I am fully aware t h d  the place, which 1 visited, " Poogn," is in 
Maharaja Goolab Sing's Territories, but from the very great civility 
I received from the official8 there, and from the aubsequent conversa- 
tion I had with the Maharaja in Kashmeer, I feel quite sure that 
there would.. be no reltlctance on hia part to allow a survey of the 
place to be made, and that he would give all aasistanm in improdng 
the road northward from " Kaneem," as well u, facilitate the trangport 
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of the Tinclsl, particularly if a small duty, to which the Memorialistg 
would not object, were allowed to be levied on the article, which, when 
Ivisited the spot, wag allowed to be carried away by whomsoever 
chose to pick it up. 

I beg to state that I shall be happy to furnish any further in- 
formation on the subject of Tincal, which His Lordship may think 
fit to require. 

I have, kc., 
(Signed) HENRY H. C. JAMES, 

Captain, 3 2 d  Regt. B. N. I. 
Calcutta, Decr. 6th,  1853. 

The Memorial of the undersigned ~ V a n u -  
factztrers of China and Earthen- W a r e ,  carry-  
ing on business in the Stafordshire Potteries. 

SHEWETH,-~h&t the article of Borax" i u  very extensively used 
in the manufacture of China, and earthenware, the tot,al quantity con- 
aumed in the Staffordshire potteries alone leirig about 2,000 tons 
annually. 

That Borax is made from Boracic acid, which can at present only 
beobtained from certain mineral eprings at Tasso, in the kingdom 
of Tuscany. 

That these springs are now in lease to a private individual, who 
L8, therefore, the complete monopoly of tho supply of Borax, and 

taken advantage of such monopoly to raise the  rice, within the 
lafit few gears, from &18 to $95 per ton, and there is every prola- 
bility that he will raise it  still higher. 

That no other substance has hitherto been discovered which 
answer the purpose of Boracic acid, except Tincal. 

That only small q1l~ntitit.8 of the last-named article have hither- 
lobeen brought to England, but, if a largely increased ~ ~ U P P ~ Y  could 
hObt~ined at moderate prices, it would be of great advantage to your 
Memorialiots and other manufacturers of Chins, earthenware, glass, 
Bc. 
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That your Memorialists are informed that large quantities of 
Tincal exist in different parts of India, and particularly at  Pooga, in 
the Province of Ladalr, within the Territoriee of Maharaja Goolab 
Sing, where Tincal can be obtained, free of cost, and is found in 
very large quantities, so that i t  is frequently used as a flux in the 
manufacture of iron. 

That the only obstacle to the more extended exportation of Tin- 
cal from India arises from the danger and difficulty of the roads in the 
interior of the country. 

That your Memorialists have reason to believe, that it is in the 
power of the Government of India to diminish these difficulties by 
improving the roads and mode of transit, and also by erecting small 
rest-houues for the use of the Merchants, travelling over an almost un- 
inhabited country. 

That your Memorialists have been informed that your Lordtlhip 
hae ordered a road to be constructed from Simla to Chinee in the pro- 
vince of ICanawar. 

That by extending thiv road through the District of Spitee into 
Ladak, great facilities would be afforded to the merchants bringing 
Tincal from Pooga, for a t  present they are obliged to convey the ar- 
ticle almost entirely on thc backs of sheep over a very bad road, and 
have to crove the Palung Pass, which is upwards of 18,000 feet in 
height. 

That your Memorialists venture to recommend that a person, ac- 
quainted with the Geological and Chemical properties of Borax, be at 
once employed to tlurvey and report upon the locality from whence 
this article comes, and also to ascertain whether so valuable a eub- 
etance toour manufacturer0 may not be obtainable in other parts near- 
er to the East-India Company's Territories, and also, whether it might 
not be sent home in a purer state than a t  present 3 

That by these means the Government would assist in developing 
one of the natural resources of the country, and fostering an impor- 
tant branch of commerce. 

Your Memorialists have entrusted the present ation of this memo- 
rial to Captain James, of the Bengal Army, who has visited the plaa 
from whence the Tincal comes, and wbo hae taken much interat in 
endeavouring to obtain an increased supply from India. 
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Your Memorialists humbly pray your Lordship to take the above 
statement into consideration, and to adopt such measureu as may 
appear desirable for promoting and extending the export of Tincal 
from India. 
(Sd.) John Pratt  and Co. (Sd.) Thomas Fill and Son. 

1 )  John Hawley. ,, Beech, Hancoclr and Co. 
91 T. Flackett and Co. ,, Marple, Turner and Co. 
,, Halland and Green, 7, F. Morley and Co. 
,, Anderson and Bettens. J 1 W. Treakly and Co. 
,, Deakin and Son. ,, Barrow and Co. 
,, Bradbury, Mason and Brad- ,, Josiah Wedgwood & Sons. 

bury. I) J. Tumerial. 
,, John and Thomas Jockett. ,, John and Robert Godwin. 
,, Sampson, Bridgwood and ,, Pearson and Hancock. 

Son. 3 1 Elijnh Huglles. 
9 7 Harding and Cockson. ,, John Venableg and Co. 
9 v W. T. Coveland. ,, James Edward8 and Sons. 
,, T. and G. Menkin. t I Thomas, John and Joseph 
,) Levisby Rowel1 and Co. Mayer. 
91 William Drownfield. ,, Samuel, Alcock, and Co. 
, I  Edward Walley. ,, Minto Hollins and Co. 
,, T. W. J. l3rote. ,, John Ridg~vay and Co. 
,, Cook and Ellye. 9 1 Joveph Clc~nentinc, 
,, William Adams. 8 )  Those Demmolr, junr. & Co. 
,, Anthony Shaw. , P J. W. l'anlrhurst and Co. 
3 )  E. Ridgwcly, and Abington. ,, Jonath. Lowe Chethum. 
,, Thomas Huclcwod. J P Warren and Adams. 
,, John Alcock. ,, Hamilton and Moore. 
,, Charlee May and Son. ,, Bcard, Moor, Bcrk & Blood. 
,, George T. Bowers. ,, Ellcin and Newton. 
,, Padnrorc, Wallccr and Co. ,, Allerton, Broughand Green. 
,, John Meir and Son. ,, Stanley and Lambert. 
,, 11. Minton, and Co. 9 )  Cope and Bcrks. 
,, W. Adams and Sons. 1) Adame and C~rpen.  
9 ,  F. and R. Pratt and Co. ,, Knight nnd Wileman. 
,, W. Baker and Co. ,, John Maddock. 
Y )  Joseph Heath. 11 W. S. Kennedy. 
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(Sd.) James Vernon and Co. (Sd.) Robert Beswick. 
,, William Ridgway. ?, Edward Chullmart and Co. 
,, Hildetch and Hopwood. 

(True Copies.) 
(Signed) J. W. DALRYMPLE, 

Ofg .  Under Secy. to the Gout. of India. 

Commissioner a n d  Superintendent, 

Trans-Sutlej States, 

To 

Secy. to the Chief Commr., Lahore. 

Camp, Santokhgar, dated 18th March, 1854. 

Sm,-With reference to your letters, noted in the margin, I hare 
Genl. Dept. the honor to forward herewith, a 

1.-No. 118, dnted 23rd Jany. 1854. copy of a letter, dated 13th cur- 
2.-No. 455, dated 7th Current. rent, to my address, from Cap- 

tain William Hay, Assistant Commissioner, stationed in Kulu, which 
eupplies the -best information probably at preecnt procurable, in re- 
gard to the production of Borax or Tincal, (Hind. Sohaga,) in such of 
the Trans-Himalayan regions as have been hitherto explored. 

2.-Captain Hay, for his love of travel, the opportunitiee he 
has enjoyed, and the scientific bent of his studies and pur~uits, is pecu- 
liarly fitted for enquiries of this kind. The very interesting and 
valuable information, which he has given in the accompanying paper is 
the result of personal observation, and enquiriea made on the spot. I 
have no doubt it may be perfectly relied on. 

3. -Previous to the receipt of the accompanying letter, I had ap 
plied for information to Thakur Sing, the head man of Lahol, a 
Trana-Himalayun Purguna of Kangra, immediately adjoining Pitee, 
which meparatea it &om Krmrwt~, The Laholies are the chief tradere 
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of thin portion of Himalaya, as the Kanawaries are of the portion 
farther East, and it is by  them almost exclusively that Borax is 
brought into Kulu and Kangra. 

4.-He informs me that 2,000 s t ~ n d a r d  maunds is the largest 
quantity which he and his brethren could undertake at present to sup- 
ply during the year. H e  states Ruksu to be the purguna or district 
horn which they bring it, the value demanded for it on the spot be- 
ing altogether uncertain and undefined. In  Kulu, he fitates it to  
sell, when unrefined a t  from two to three rupees ordinarily, per 
kucha maund of thirty two pounds, though in the present season, 
owing to the disasters caused by premature falls of snow, the price 
has risen to Rupees 3-8-0; after purification, the prices rise to 
Rupees 5-8-0 and upwards. 

5.-This account corresponds in the main, with t,hat given by 
Captain Hay, and neither holds out a t  present much prospect of such 
a supply being available, as wonld meet the want of manufacturers in 
England. I n  our markets I find the selling price to vary from six- 
ken to twenty rupees per utandard maund, wholesalc, and from two 
to two and a half seers per rupee retail. The best description, however, 
ie stated to be imported from lower Hindooutan, realizing twenty ru- 

pees per maund when the Himalayan realizes but eighteen rupees. 

6.-In connexion with this subject, Captain Hay  touches on the 
following points as worthy the attention of G overnment :- 

First. -The procuring a correct and scientific analysis of the 
deposits in particular, from which, or in connexion with which, the 
Borax is obtained, and of the salts found in-solution in the Trans- 
Himalaya lakes generally. 

Second.-The determination of the best route by which those 
regions can be reached from our provinces, and the adoption of the 
requisite measures both physical and diplamatic, for rendering that 
route as easy of access as possible. 

Third.-The establiclhment of some understanding with the Thi- 
betian or Chinese authorities on the frontier, both to allow of further 
exploration being made, and to permit of traders or travellers from Shee- 
alkur in Kanawar, passing through a tongue of Thibet,ian territory, 
which intervene8 between that place and the nearest point of Maha- 
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raja Goolab Sing's dominions. On the first of the above- points, 
Captain Bay's suggestions appear to me to be well worthy of adop- 
tion, and he is himeelf in position to facilitate, in conjunction with Mr 
Marcadieu, its execution during the approaching seauon. 

7.-In regard to the second point likewise, i t  is probable that 
his judgment, derived, as i t  is, from a tolerably intimate acquaintance, 

with those parts, is correct. But without a map, to accompany the 
description, his account will probably not be found very intelligible, 
and a t  all events a correct opinion will be greatly facilitated, when 
we shall have been put in possession, as I trust we shortly shall be, 
of the results of the Himalayan Trigonometrical Survey. A work 
which will be hailed with admiration bv all the scientific world, and 
will reflect lasting honor, alike on those who have planned and exe- 
cuted it, and the Government under which i t  has been brought to a 
completion. 

8.-I may here mention, that Mr. Forsyth, in communication 
with Major Longden, is engaged in preparing a rope.bridge with 
planking, to be substituted for that of willows, across the Chandra 
a t  Khoksar, to which Captain Hay  alludes. This, if successful, will 
prove an immense boon to the traders, and if a sum of 500 Rupees 
were, at  the same time, placed a t  Captain Hay's disposal to be ex- 

pended experimentally, in improving and keeping open tlie Shigree 
pass, as proposed by him, I think the outlay would be well bestowed. 
The Laholies have been greatly disheartened, during the present year, 
by ruinous losses, and such efforts on their behalf would greatly 
cheer and encourage them. 

9.-Ae to the third point :-I doubt whether any thing could be 
attempted at present, with effect, towards coming to an understand- 
ing with the Thibetian or Chinese authoritiee on the frontier, though 
i t  is, perhaps, impossible to foretel what changes the next few years 
may bring about. On Cqptain Hay's visiting this year the Lahol 
and Pitee Purgunau, i t  will no doubt be his duty to make enquiries 
ae to the case of murder alleged to have been ~ e r ~ e t r a t e d  there. But 
it would be a very delicate matter to attempt to found upon it any 
plea for clover intercourse, and as far ae I am aware, the local autho- 
rities have been in no way to blame in that matter. It would appear 
that they entertain very friendly feeling8 towards us, though the 
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jealous rolera of their Government preclude them fmm admitting 
fitrangera, and Captain Hay, will no doubt, do well to improve these 
favorable impressions, or to test them as opportunity may offer. 

I hare, kc., 
(Signed) D. F. MCLEOD, 

Commr. and Supdt. Trans-Sutlej States. 

Commr. & Supclts'. O#ce, 1 
T. S. S., 

Camp, Santokgarh, 1 
I 

The 18th March, 1854. J 
-- 

From 
CAPTAIN W. E. HAY, 

Aast. Cotnmr. of Kangra. 
To 

D. F. MCLEOD, ESQUIRE, 
Commr. and Supdt., Trans-Sutlej States. 

Dated Kangro, 13th March, 1854. 
SIR,-I have the honor to acknowledge the receipt of your letter. 

No. 177, of the 27th January, 1854, forward- 
Ctenl. Dept. 

ing a letter, in original, No. 118, dated 23rd 
current, from the Secretary to the Chief Commissioner, with its en- 
closures, malcing enquiries in regard to the importation of Borax, or 
Tincal, from the Trans-Himalayan regions ; and requesting me to 
throw any light upon the subject I could give or obtain, 

%-In obedience to your instructions, I have the honor to com- 
ply as far as in my power. 

3.-In the first place I think i t  right to  observe that the letter 
addressed by Captain James, to the private Secretary to the Most 
Noble the Governor-General, although written with the best inten- 
tions, is, in one or two instances, calculated to give an erroneous im- 
preatlion, and as the Government, before entering upon such a gigan- 
tic undertaking, as opening or even improving roads leading through 
the main Himalayan range to Thibet, would wish to have solid and 
undoubted information, I will state the results of my personal obser- 
vations, which, added to othere, which they may have the meane of 
obtaining, will enable them to form some idea of the principal diffi- 
cultiee and obetaclee to be surmounted. 

3 a 
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4.-I have visited Pooga, in the Territory of H. H. Maharaja 
Goolab Sing. It is a small valley, which may roughly be calculated 
a t  two miles in length, and three-quarter mile in breadth ; i. e., the 
portion from whence the Sohaga or Tincal is collected ; running East 
and West, and has a fine stream running through it  into the river 
Indus, but the portion, producing the Borate of Soda, is, if not water- 
ed by, still under the influence of thermal springs, varying in four 
places, where I took the temperature from 130, 140, 150 to 167, the 
temperature of the streams, into which these empty, being in July, 56. 

5.-One circumstance stated by Captain James is at present 
incorrect, whatever might have been the case when he visited Pooga 
in 1849, viz., ' L  that the Tincal is allowed to be carried away by who- 
ever chose to pick it  up." For several pears past it has greatly in- 
creased in demand and value, and for the last two years squabbles 
have risen among some of the oldest traders (usually people from 
Lahol, Kulu or ICunawur,) for the right of collecting at the most 
favorable spots, and I was petitioned to interfere to prevent the price 

of the Sohaga being increased on the spot, as it  would eventually be- 

come beyond their means to purchase. 

6.-The valley, producing this Sohaga, is now farmed, but J 
cannot ascertain precisely a t  how much, and it is probably an object 
with the Gatpo, or headman over the entire Bupchoo population, con- 
siding of about 400 people, to hide from the Tuhseeldnr of Leh, 
who collects the revenue, what it really is worth. In 1850, the 
price paid for the Tincal in barter was usually sixteen haths of 
coarse lungi cloth, said there to be valued at one rupee, for which 

* Equal 4 Puke or 
they procured three kucha maunds of the So- 

crtandard maucd of haga, equal to about one puka maund of forty 
80 lbs. seers. I then ascertained, however, that for n 
(Sd.) D. F. McLeod. Co.'s silver Rupee, lo* kucha maunds worlld 
be given. 

7.-Within the last two yeare it  haa increased in price, in con- 
oequence of the greater demand, and its present price, I am informed 

by ~ o m e  of the principal carrier8 and traders, 
*q1la1 to about is three sheep loads for one rupee, equal to 

72 fbe. 
(Me) D. F. MoLeod. eighteen butees or about two maundlr and two 

butees of kucha weightf. 
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8.-Another circumstance ie tbab Captain James seems to raiee the 
hopes ofthe merchants, in England, to calculate a far greater quantity,. 
for market than can be, or rather than has ever get been produced. 

9.-Immediately after ICulu became a British possession, an Ar- 
menian merchant, (Mr. Aioratoon,) I remember, informed Mr. Erskine, 
the then Superintendent of Hill  States, that he had sent all the 
Sohaga he could procure to Bornbay, where he reaped, on sale, 
a clear profit of 200 per cent,-he remarked, however, that i t  was in 
euch emall quantity that unless he could obtain several thousand 
maunds, i t  would not be worth his while to engage in the trade. 

10.-Remembering this when I reached the spot, I ascertained, 

*A bucha maunil is as nearly as I could, that the entire produce of 
equal to about 32 lbs. the valley might be roughly calculated a t  
(Sd.) D. F. McLeod. 20,000* Kucha maunds, the greater portion of 

which found ita way to Rnmpoor in Basahir, aome to ICulu via Mun- 
dee to the lower hills, and a small quantity via Chumba t o  Noorpoor ; 
nearly all that going via Rampoor is talcen into the lower hills in the 
neighbourhood of Sabathu, Bhujee, &c., where wood is procurable, and 
where, during minter, i t  is refined by the ca.rriers ; who go there to graze 
their flocks ; and becomes Borax, in which state i t  nearly all finds its 
way to Jugadaree in the   la ins, and, I presumc, goes down the river, 
Jumna or Ganges, and it is probable that little, if any, finds its way 
f;o England. 

11.-Pooga is not, however,. the only place where the S o h a p  is 
produced ; there is another locality near Rodok, yielding it, which 
finde its way to the plains via the Nite pass ; this is said to be of a 

very euperior quality, nenrly pure, nnd requiring little or no clean- 
ing, but this is produced from a portion of Thibet in Chantan sub- 
ject to China ; doubtless, other localities exist,, if the jealousy of the 
factors could be overcome, and e n ~ b l e  us to explore. Nearly all the 
Trans-Himalaya 1:rkes seen1 to contain ~ a l t s  of various description, 
well worthy chemical analysis ; to dhicl I shall advert in a future pa- 
ragraph. 

12.-Thetransport of t h i ~  Tincal is a h o s t  entirely effected on 
goate and eheep, being thc animals a t  prescnt best adapted to the 
mountainous path-ways, and the trade being to a certsin extent pre- 
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carioue, the profits they demand to protect thomselvee from lose, 
would, a t  a first view, appear large ; when, however, the severity of 
the climate, which they Lave to oncounter, and the losses from snow, 

falling over precipices, &c., &c., are taken into consideration, it is not 
so exorbitant. 

13.-The price of three sheep loads a t  Pooga, I have stated to 
be one rupee, the average journey of a laden sheep is about four kose 
per diem, and it takes nearly one month to reach Kulu from 
Pooga, where the same sells for eight rupees, and if cleaned as Bo- 
rax it sells a t  Sultanpoor, (Kulu,) a t  five rupees the kucha maund, 
and if taken to the lower hills at Kudli, Sisova and Teki, at six rupeee 
the kucha maund ; after it is purchased by the Jugadaree merchants, 
I cannot say what expcnces attend it, but the difficulties are over, and 
the prices hero quoted clearly show the immense risk that is run on 
the first month's journey, compared to the second from Sultanpoor, to 

the lower hills, which occupies upwards of a fortnight and some- 
times a month, as the sheep get out of condition, and are soon tired 
after the long journey. 

14.-The next difficulty which Captain James so easily gete 
over, is the assistance which he calculates that the Maharaja would 
afford in improving the road. I am afraid this difficulty would be 
greater than he surmises, and considering that any road made to faci- 
litate our traffic in that quarter, would cross the road by which he 
derives his present trade with Hodok, and indirectly as far as Lohas- 
as, he would, I think, regard i t  with jealousy, all his notions on the 
enbject of trade are cramped and unenlightened, and tho avari- 
cious eye with which he is known to guard his direct wool and 
p s h m  trade, via the Chumurireeto Leh and Icashmeer, would, I fear, 
make him throw difficultiee instead of encouragement and assistance 
in our path. 

15.-The eubject of roads is one, that I will now venture upon 

with diffidence. 
16.-The present transit ie effected over the Parung, a high paee, 

18,000 feet into Pitee, whence one portion of the trade goes direct down 
the valley into Kunawar, and eventually when that colossal undertak- 
ing of running the Hindoostan and Thibet road as far aa Sheealkur, is 
completed, the further transit will be comparatively easy, but at pro- 
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sent the traders complain greatly of the difficulties attending the 

journey in upper Kunawar, especially near Nako, and prefer the shor- 
ter, but equally dangerous road via the l L  Sliigree" into ICulu, and 
thence over the Julaori or Bishleo passes into t,he valley of the 
Sutlej. The other route is over the Long-Lacha and Bara-Lacha 
passee through Lahol, lculu and Mundee, avoiding the Parung al- 
together. 

17.-The gear before last, I gave some attention io tlie l 1  Shigree," 
which is in our own district. The pass so called is a vast glacier, 
or rather two glscier~, called the great and little " Sliigree" wkich 
ia crossed. a little above the bed of the river Sutlej, where the glacier 
terminates ; coming by this, and over tlie Rotang pass into ICulu 
saves to sheep nearly a fortnight, and the very great consequence of 
having this kept open, may be learned from what happcncd this last 
aenson. All the sheep that came by the l 1  Shigree" reached Kulu, 
in safety, whereas those that went round by the Bara-Lacha were 
caught in the snow-storm which killed some 5,000 ~heep ,  and has 
buried for this winter all their trade. 

18.-With a view to encouragement, and adding impulse to the 
trade, I would propose tallat Governincnt should, for the next year or 
two, keep open the road ncross these glaciers, from July until tlie end 
of September, as a trial. If fifty me11 from Iculu and an cqual num- 
ber froin Lnliol and l'itee were to ope11 the road ncross tlie glacier, once 
in the beginning of July, I think vcry little after-work would be re- 
quired to keep tlie rolling roclrs off the path, fillir~g up the crnclrs in 
the ice and occasionally ntrewing earth over the slippery portions of 
the ~ce .  The labor might br, unpopular, as the glaciers arc not near 
villages, but the people slioeld be paid, and about 300 Rupees a yenr 
might be divided amongst thcm. 

19.-nut this sum, or at a11 evcnts a port,ion of it,, the traders 
themselvcs would be too happy to pay, and coming by this route, thcy 
avoid tho dangerous passage of tlle l 1  Chundra " river, which is only 
bridged by ropcs made of willow twigs, which irr constailtly getting 
out of repair, and when large floclts pass, reqliircs frequent repairs, as 

the twig ropes get c i ~ t  by tho hoof9 of tlie sheep, and stoppages are 
frequent. If the l 1  Shigrce " wcrc kept open, y ~ k s  and ponies could 
come laden all the way from P o o g ~  into Kulu. 
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20.-I hnrc dwelt a t  aome length upon this, as the irnpmtanes 
of thir route uuggeated itself to me the first time I crossed, and trader& 
have often spoken to me on the subject, preferring i t  to all the other 

routes a t  present open to them. When the grand Hindoostan and 
Thibet road is completed, thir, of course, would no longer be required, 
except for the facility of throwing grain into Pitee, which, in case of 
need, could be done in five days, whereas by the Barn-Laoha it could 

not be done undcr a very much longer period, ah shortest twelve days. 
21.-I hers allude to the Shigree alone, for, of course, the other 

portion of the road, connecting ICulu with Pitee, could be made as any 

other roads throngh our hill posuessionu. The road via Bara-lacha, 
(if preferred,) besides crossing the Chundra river, encounters rarioue 
glaciers, wliich would require to be cleared every now and than for 
ponies and yaks. 

22.-After leaving Pooga, as far as the ascent to the Parung, 
the road is pretty good, the natural conrse, one would then look to 
pursue is, instead of climbing that very high pags, to follow the 
course of the Para river, which would take you out not very far 

above Seealkur in upper Kunawnr ; I have never travelled that route, 
besides which i t  has to pass t1irough a very fimall portion of territory 
claimed by the Chinese, and I shall add for the informatioK of Govern- 
ment, an extract of a private letter addressed to me last year by a 

gcntlemnn, travelling in those parts, as bexrirrg on the subject. 
b1 The Chinese wont nllolv people t o  go to Rockchin direct from 
Bisahir, the distance is not more than thirty or forty miles, over 
two rery small passes that moot be open all the year ronnd, and 
from Chang " the most northerrnly village in nirnl~ir to Hula" 

is four days easy march ; could, and rvoold the Governor General if 
he knew of it, open the road ? If  so traffic with Rodak would be 

easier to us than with Goolab Sing, besides being a great boon to 
all who go from Bisahlr to Ladak either for pleasure or buuinesa." 
I quote this to show that the opinion is, that a road into Bisahir to 

the north of the Parung range would certainly be the most direct 
route. 

23.-The remarks in a report to Government by the late Mr. 
Vans Agnea throw altogether a doubtful light on our baundu)i 
which is not, I believe, yet clesrly defined, 
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34.-You are aware that a charge has been brought against 
ithe Chinese of murdering a Lahol trader within the last year, near 
Rodak, arid it is probable that it may be necessary as soon as the 

passes open to call for some explanation ; this might be thought P 

fitting time to make any demand to open the portion of road above 
alluded to ; but, of course, any agitation of such a subject must proceed 
by direct orders of our Government, and would require to be con- 
ducted with delicacy. 

25.-In attempting to meet the wishes expresscd in the petition 
of the merchants to the Governor General for developing the re- 
sources of the country. I advert to the concluding part of para. 5 of 
thiv letter, and in continlxation of the subject, ~ugges t  that before any 
final steps be taken, that an esperienced cllemical examiner should be 
deputed to visit the P o o p ,  and adjoining valleys, to determine the 
exact nature of the deposits ; and also what quantity of the Sohags 
could be produced, if artificial means mere used to flood the valley 
by means of the water of the river, and prepare the soil for evapora- 
tion. 

26.-At present thc people depend entirely upon falls of snow, 
as rain never falls in those re,gions, and they suppose that snow is 
necessary to produce the Soliagn, which probably might be equally 
well produced by flooding. The time J am informed requircd for its 
reproduction is only ten or twclve clays ; but tlio sun in Ju ly  and 
August is so very po~verful, tlist probablj a nsuccession of evapora- 
tions might be caused ; this woilld forrn ground for n clie~nical report. 

27.--It may be presuinptioua in me to point out to Govcrnmcnt 
the ample means thcy have a t  prescnt of ascertaining the nature and 
value of these deposits, but Mr. Rlnrcadicu, an eminent chcmist now 
in  the employ of Govcrnmcnt putposcs to be in Bulu t l~ is  hot sea- 
Ron, and extension of l l i ~  travels to the P o o p  valley would secure 
an unprejudiced and scientific rcport upon wliich the Government 
might fully depend. 

28.-Independent of the Sohaga, (which Captain James is mis- 
taken in supposing to be thc efflomscencc upon the surface of the 
soil ; for this is always R I I - O ~ ~  off by the hand before the Sohaga, which 
i~ a greasy aubgtance of a greeni~h yellow appcarancea, is collected, and 
which underlie8 this effloretlcenco,) there ia a very valuable deposit of 
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Sulphur, which is necessary to the formation of Borncic acid, and pra- 
cured in abundance : and i t  would be a chemical question, whether 
Boracic acid might not be prepared on the spot, and the pure Bo- 
rax made from i t  for transport. I merely offer this as a suggetl- 
tion, and to prove that it would be better to have the facts pro- 
perly ascertained a t  once, and before Government take into considera- 
tion the necessity of extending the road. 

29.-To enable you to form an  estimate of the relative value of 
the maund, I have calculated that about twenty-eight puka maunds will 
be equal to one ton, of which the annual consumption in the Stafford- 
shire potteries alone is stated to be 2,000 tons. 

30.-If the Governnlent should conceive that my services would 
be useful, in the event of sending Mr. Marcadieu, I shall be most ready 
to accompany him ; in fact, my presence in Lahol, this year, will proba- 
bly be necessary to see that no unfair advantage is taken in reco- 
vering the immense quantity of property, which, in October last, 
was buried by the early and heavy fall of snow, and which probably 
will not become visible again before the end of June. 

31.-In reference to the petition of the merchants-one suggestion 
is extremely important, viz., the erection of small rest-houses, and as 

noon as any line of road was determined, the orders would only 
be requisite to carry them into effect. 

32.-Such al-e the observations, which it occurred to me to make, 
and should any further information be required hereafter, I aha11 
consider it my duty to note any facts relating to the subject, un- 
der the impression that they may be desirable to Government. 

I have, &c., 
( Signed ) W. E. HAY, 

Assistant Commissioner. 
Kangra, 13th March, 1854. 



No. 952 
No. 57. 

Fronz 
G.  C. BARXES, ESQUIRE, 

Coatv~tissioner and Sz~perinte~zdcjzt, 
C. S. Division. 

Po 
P. MELVILJ,, ESQUIRE, 
Se~y. to the Chief Co~nn~issioner for the Punjab. 

Dated Kusowlec, 20th illarch, 1854. 
SIR,-I have 'the honor to acknowledge the rcccipt of your lct- 

tcr, No. 117, dated 23rd January, regarding the 
General. supply and pricc of Borax in this Division. 

2.-I annex copy of Lord JV. Hay's letter, which supplies full 
particulars regarding the places where Borax is found, the routcs by 
which it  is brohght to the plains, the process of purifyiug the Borax, 
and the prices at tvhich i t  sells in the hill ma~kets. 

3.-Captain James has correctly dcseribed the spot whcrc Borax 
is found. I t  covers thc plain of Poogs in Ladak in a ~vhitc cfflores- 
cence. The depth is not stated, nor is thc exteilt of thc area olearly 
described ; but I believe the supply is nearly incxhaustiblc. Doctor 
Thompson states, that the depth of this salt is l L  considerable, " and 
Captain Jamea declares that the plain is covered with Borax in '' large 
quantities!' When I was at Kangra, this Borax was a valuable arti- 
cle of bade with people of the remote Proviilce of Lahol abovc Kulu. 
They used to spend the winter months a t  Sooltanpoor in I h l u  in rc- 
fining and crystallizing the Borax. Tlieir invariable report was that 
,any amount was forlbcoiming, if required. 

4.-The price a t  Silnla, is stated at 2 5 s  a ton ; but in thc 
plains at Uinbala ant1 k'cerozpoor, the price is 

* 13y rc orts o E Rf District 0 cors. two Rapces, ncarly, a ~cc r ,  or 55s to GO& a 
ton. 

5.-The road r ia  Kangra and Soolt,anpoor in 1Cnlu appcars to 
me lnorc fcasi\>le, and to offw lcss iinpedin~ent~, than thc lian~poor 
end Si~nla routc. Whcn tlicsc roads are botl~ coli~pletcd, tlic car- 
ringc will bc lcss exl~cn~ivc, and materially rcducc t.11~ pricc. 

6.-Tllc prescnt pricc in England is 9 5 s  n bon, and tlic cspnrt- 
ation of Borax \-is rccrozpoor a id  Kurnchcc \~oulll bc Jlnrtll~- rciiiu- 
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neratirc at present rates, but when the Thibet road is conlpleted to 
Chinee and Sheealkur, and the mad from Hoosheearpoor to Kangra 
placed on an equally good footing, the price of Borax may fairly be 
expected to fall about thirty per cent. 

7.-Borax is used throughout India as a flux, and also as an 
alterative medicine. 

I have, &c., 
(Signed) G. C. BARNES, 

Commr. and Supt. C. S. S. 
Comntr.'~ OBce, 
Cis-Sutlej Division, 

The 20th March, 1854. i 
No. 81. 

From 
LORD W. HAY, 

Depy. Comtnr., Simla, 
To 

G. C. BARNES, ESQUIRE, 
Commr. and Superintendent, C. S. 8. 

Dated, Camp, Kusowtee, 14th March, 1854. 
SIR,-I have the honor to acknowledge the receipt of your Cir- 

cular, No. 16, datcd the 30th January, calling with reference to a Me- 
morial, presented by certain English Manufwtureru, for information 
regarding the supply and cost of Borax. . 

2.-Borax, or as it  is more technically designated, the Borate or 
Biborate of Soda, is found in grent quantities in the vallcy of Poop 

in Ladalc, and in Chinese Tartary.* " At Foo- 
* Dr. Thompson's, 

Thibet. &c. ga the plain is covcl-cd to a co~~siclcrablc dcptll 
, - -  

with white salt-principally noras, which is ob- 
tained in a tolerably pure state by digging. The Supel-ficial laycr 
which contains a little mixturc of othcr saline rnatters, bcing rejected." 
The substance thus obtained, is called Ischalleh by the Lad~kecs, and 
Thibetians, and Sohaga, by the people of thc lower hills, and plains of 
India. I t  rcsernhlca in appearance pounded chalk. I t  is also found 
mixed up with otlier earthy rnnttcr in the shapc of stoncs. This kind 
ia collcd Iachoocbal by the Tkibctians and Telccn by tho peoplc of the 
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plains. I t  is chiefly found in Tartary in the edges nnil sllallows of 

the salt lakes, which abound in that region, speciinens of both descrip- 
tions hare been forwardcd by the Post. 

3.-The Boras is conveyed on the backs of sheep and goats to 
Rampoor in Bisahir and Sooltanpoor in ICulu, and if not disposed 
of at cither of these marts, is talreu to the lower hills bordering on 
the Sutlej in the states of Munllee and Baghul. 

4.-At the Pooga lnines a duty of eight anas for every twenty 
seers is levied. 

&-The people who engage in the Solirga trade arc chiefly Ru- 
nonrees and I<hampos (a class of wondering traders,) of Lahol, Thi- 
bet, and Spitee. I n  the summer months they resort to thc Pooga 
mines and other places, to which thc Sohaga found in Tartary i s  
brought, and return in the autumn before the passes are closed, to the 
lower hills, where they remain during the minter pasturing their 
flocks, refining their so hag^, effecting sales of it  to the Simla mer- 
chants, and making purchases of miscellaneous goods to take back 
with them in the ensuing summer. 

6.-The refining proccss is esceedingly simple, and consists of dis- 
solving the crude Borax in two parts of hot or ten parts of cold water, 
and then allowing it  to crystallize. The Ischoochal Sohaga is silnilarly 
refined, the stones which contain it bcing first brolten up. Formerly 
it was the custoln to cover over the crudc Borax with ghee to pre- 
vent effloresccncc ; this ~ract ice has been, 1 belierc, discontinued of late 
years. The Ischalch Sohaga loses one-fifth and the Ischooclial onc- 
half in weight in thc course of purification. Sohaga is also refined, and 
generally with much more carc, at Jugadarcc, a large mercantile tow11 
bctwcen Umbala and Saharuupoor. 

Thc proccss above described costs not lnorc than two Rupees a 
pucks maund. 

7.-Thc routcs principally frcqucnted by t l ~ c  Sohnga traders arc 
tlirec in number ; two to Hampoor, and onc to Sooltanpoor. Tllc first 

is from Pooga to Shcealkur tibout ten marches, and tlicncc t,o Rampore, 
via Chinee, about thirty n-mrchcs morc. Thc sccond is tllrough I'iteo 
across the Parougho and joins the former road at the Wangtoo bridge 
over thc Sutlcj. 



This ronte occupics about tllirt-y-five clays, and is prefkrred to the. 
folmcr fi.0111 bcirig shorter. Tllc third route is through l'itee and La- 
1101 to Sooltnnpoor. I t  1s frequented by the Inampas,  the other two 
t y  the Kunourees. 

8.-Sohaga prodnccd in Thibet, also finda its way to the plains 

tllrougli Gurhwal and I<nmaon, and; I believe, Darjeeling. I have 
not, h o ~ ~ c v e r ,  bccli able to aseertain of what quality or in what qum- 
tity. 

9.-To Iiampoor and So~ltanpoor, about 2,500 ~nsunds or 
11incty toris arc annually brought. Last year i t  sold a t  Simla for. 
rii~lc ltupeev n rnauud or 25s a ton, and at Jugadarse i t  i s  now 
selling for twelve Rupees or 3 7 s  a ton. 

10.-Borax f ids  a ready sale all over India, being used by 
worltcrs in lnctds as a flux and in soldering by jeweLIoru in the 
~nanufncturc of false gems, and by Native physicians in cases of 
colic ancl ulecrntions of tbc mouth. It is given to young children 
to pronlote articulation, and iu considered a very valuable medicine. 

11.-Fro111 tlic above account it will be seen that the supply 
of Borax is by no ~ncans ab~ulclant, and that what is imported into 
Indin finds a very ready lnnrket and fetches high prices. Inclccd, 1 
doubt, vcry 1nuc11, whether as much is annually imported into India fi.0111 

all parts, as is annually confiumccl in Staffordshire alone. Notwith- 

standing thc scnntiuess of thc articlc in. the hclian market, I am 
convi~iccd tliat sufficient is produced in m i b e t  and Ladak to meet 
ally rlernand, and tlint thc rcason i t  is not brought down in geatcr 
abnndancc is correctly givcn by the Stnffordshire  memorialist^, viz., 
" that t11c only obstncln to the cxportntion of Tinaal from Indiic ariflcs 
from tllc dnrlgcr and difficulty of the roads in the i~~ter ior  of tho 
conntl.y." as soon ns n ~aond fcasiblc for lnulcs and ponicv is construc- 
ted to the confines of Tartary, 'I'incnl will bc procurable at  Itampoor 
iu m1y ql~antiby and nt, rcauonable prices. 

T' have, &c., 
(Signed) W. E. IIAY, 

Dcpti ty Commisu ioner. 



No. 15. 
Front 

M. P. EDCEWORTII, ESQUIRE, 
Conz.?nr. and Supdt., AIoolta~z Division, 

To 
P. MELVILC, ESQUIRE, 

Secy. to the Chief Co~ilnzr., Lahore. 
Dated, Camp, Mutteethzil, 3rd Fehy., 1854. 

SIN,-In rcpEjr to your lctter, No. 116, I l~ave  tlre honor to state, 
thnt I have not personally any lrnowledge of t l ~ c  Eoras springs of 
Tliibet. I lmow that a large quantity of i t  is brouglib ilo~vl~ by tlrc 
Bhootccas by all the passcs of the I-Iinialaya fro111 I<ashmcer to tlie 
frontiers of Ncpal. 

2.-I beg to annex an intercsiing Mcmo. written for me by 
Major Cunninglia~n, of the Euginccrs, ~vho lms risitcd t11ose regions. 

3.-I also find a slight notice of some otlicr Boras q3rings in 
Captain Strachey's tour to\t.ar&s the Munsoorawnr lalrc, which sllo~vs 
tlrat the article is procluced along a eonsidcrablc cstcnt of country. 

4.-'l'hc pricc of 13orax in thc Mooltan marlcct is 20-8 per Co111- 
pny's mauud, and is Lmught hcrc froin Winritsur. 

I lia\~c, kc., 
(Signed') M. 1'. EDGEWORTIT, 

Conwnr. and Szlpdt. 

Uorns in 'Ilrilietan TsAale, is thrown up in the forln of Borncic acid,. 
by the lrot springs of lowest tcmpcraturc, (viz. varying from eighty to 

130 ; those fro111 130 to 158 liad no tram of Uoracic, acid) in thc vnllcy 
of 1300ga. Tlic banks of the rirulct, for about two iniles in length, are 
qllit,c wliitc with thc saline mnt,t,crs that arc continunlly being prcci- 
~)it~atecl. l'hese ualts nrc clrloriclc of soda and borate of soda. They 
arc carcf~~lly s c r n l ~ i ~  from thc surface, as tlic undcr coating is 0111,~ 
the rcfilrcc of fnnllcr ycxrs ; tl~ouc of a faint pinkish liuc, inclining 
occnsionally to green arc preferred, but theso colors entirely disnl~l~cn~. 

the s n l t , ~  bccomc clsy. Tliia impure mixture ia the Tincal of colri- 
mcrcc fro111 wllich thc l3ornx ia obtained in Indin in tlrc slr:~pc of 

cryst~~ls 1)y ~ollltioll and cmporation. Thc q11antit.y antli~nll y ~ 0 1 l ~ c t ~ c I  
i* ~t~ntcd, nt BOO ~nnuda, ou which thcrc is 811 csl,ort d~t t~y of l l a p c ~  
1-4 per innund. 
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Pooga is an uuinliabitcd spot 011 thc banlca of tlic Rulang-chee, 
n small streain fill1 of hot springs, which joins thc Indus to the east- 
-,vard of the Tshomoriree lake at an eIevation of more than 15,000 
feet. Boracic acid is ejected in the bed of thc stream by the nume- 
rous liot springs at various temperatures from eighty degrees upwards. 
The salt (Borate of Soda,) is found along both banlrv of the rivulet for 
abont two miles in combination with chloride of soda, it is in a damp 
state owing to the vapors emitted by the hot springs. In  collecting 
the Borax the surface of the salt, which is generally of a light pink 
color, sometimes inclining to green, is carefully scraped, and tied up 
in leather bags ; when dry, i t  is of a dull white color, in this state it 
is collcctecl by the shepherds, who pasture their flocks on the rich 
summer grass of the plains of Rukchm. The quantity annually ex- 
porter1 is said to be 500 maunds. See Moorcroft, I., 355. 

But the greatest quantity of Borax is derived from the plains 
of Thibet to the North East of Ladak ; the price in Chang Tang 
is oric rupee for sixty-four seers ; in Ladak i t  is one rupec for thirty- 
two seers ; in the bazaars of the lower hills, it is usually sold in its 
ilr~pure state at sixteen seers per rupee. 

Thc Borax of Monte Cerboli in Tuscany is found also combined 
with hot springs, and with s u l p h ~ r  in the immediate neighbourhood. 
The Pooga hot springs rang6 from eighty to 158 degrees, and there 
is a sulphur mine on the banks of the stream and numbers of coarse 
garnets. 

(True copy.) 
(Signed) M. P. EDGEWORTII,. Cornmr. and Suptit. 

No. 1,624. 
A.om 

J. w. DALRYMPI.~, Es~urne,  
Ofg .  Under Secy. to the Gout. of India, 

Chief Commr. of the Punjab. 
Dated Fort William, the 1511s April, 1854. 

S I R , - W ~ ~ ~  reference to the last para. of thc letter t,o yonr ad- 
Foreign Dept. dress, d a t d  tho 24th ultimo, No. 1,234. I a111 
I)atccl28tli March, 

1854. dircctcd by the Governor-General in Council to 



forivard to you the accompanying copy of a letter, and of a Blemo. by 
Captain James, containing such information as might be useful to Mi*. 
Marcadieu during his enquiries on the subject of Boras, and to re- 
quest that you will forward the same to Mr. Marcadieu, and cspcditc 
and facilitate enquiries. 

I have, &c., 

(Signed) J. W. DALRYMPLE, 
Ofg,  Uttder Swg. to the Govt. of Irzdia. 

Fort Willianz, 
The 15th April, 1854. - 

From 
CAPTAIN H. C. JAMES, 

32ttd lteginzent, Bengat Native Injbztr,q. 

To 
J. P. GRANT, ESQUIRE, 

Sccy. to tlre Govt. of India. 
Calcutta, 28th March, 1854. 

SIR,-With reference to your letter, dated 24th March, 185.1, 
No. 1,232, regarding the employment of Mr. Marcadieu to investigate 
and report on the subject of Borax, I beg, herewith, to forward a 
memorandum, containing such information as I tliink may be uscf~ll 
to him during his enquiries. As I take a very great personal interest 
in this matter, I have to request that you will solicit the Most Nobla 
the Governor-General in Council to allow me to bo furnished with 
copies of any reports, whicll may be furnished to the Governlncnt from 
time to time by Mr. Marcadieu on this intcrcsting subjjcct. 1 will 

address Mr. Marcadieu privately regarding his cquip~ucnt and snp- 
~lie.q, for altho~lgl~ tllcsc lnat tcr~ are of much importance, I did not 
considcr it ncccasary to iucludc than in thc memorandum. 

I have the honor to be, 
(Signed) 14. C. J A ~ ~ E S ,  

Captain, 32nd Rcgt. N. I. - 
Rf ERlOltANDUM. 

Ilnras 01. 'I'incd, tccltnically callcd '' Jjibornte of Soda," is n 
ealilic co~npouud, which occurs as an cflorcsccncc frolu t l ~ c  soil. 



One of the few placcs at which it is known at present to occm in 
pure state, is Thibet, btlt it is doubtless to bc found on the further 
nide of the whole Himalayan Range, from Leh to Lohasa, on the high 
plains, where the absence of rain 1vo111d allow the efflorescence to re.. 
main on the surface of the ground. 

A somewhat similar salt is found in Peru, but it is a ' 4  Biborate of 

Lime." 
Borax crystallizes in irvegular hexahedral prisms, and its 

micd formula is ho. 0. 4-2 B. oz. 1 +10 H. 0. 
Its chief use now is for glazing pottery. The pottery, after beillg 

balred, is dipped in its unglazed state into a solution containing Borax, 
which, when exposed to the heat of the potter's furnace, melts, and 
covers the articles with a thin transparent glaze or glass, which we so 
much admire in the finer kinds of porcelain. Borax is also used to a 
grctlt extent for soldering, as it possesses the quality of dissolving the 
oxides of thc different metals, and cleaning their surfaces so as to allow 
them the more easily lo be joined together. I t  is also employed in the 
manufacture of artificial gems, and in glass manufacture, it would bc 
used to an almost unlimited extent, provided it could be procured at a 

moilerate price. Within the last few yearn it has risen from &50 per 
ton to S104, its prevent price. 

The Borax hitherto brought into the European marlret is chiefly 
manufactured from the Boracic acid, (B. 0. 3,) which occurs in some 
hot springs, or " Saffioni" in Tuscany, mixing carbonate of godn 

with the latter salt. Whereas thc " Th'ibet Tincd," in its crudc state, 
with n slight purification, is immediately fit for the mnnufacturcr, 
A11 the Uoracic acid from Tuscany has lately fallcn into the hands of 

one individual, who haa rented the springs for n long ~eriod, and tllc 
conacqoence of thifl monopoly iq, that the price has risen so much, 
tllat it is with difficulty, the potterie~ cnn afford to use it as n glnzc, 

and llnless some endem-ours are made to encrrsgc thc sllpply fro* 
okhcr parts into England, tlie manufactarers of porcelain will bc dri- 
vcn to nge tile white lead glaze, which ifl so dangerous to employ, 
conacqlrcntly important to avoid Tho Chamber of Commerce of 

Stake-upon-Trcnt, haxc offord a largr! rerarcl to any one, ~ l l o  will 
prdacc  n uebrtitutc for Borax as a glaze, allowing tllc inrcnlor tu 

rctain tlie patcnt in his own hands. 
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To give an idea of the increase in  the Borax trade with India, 
during the last few years, it is only necessary to mention, that while in  
the years 1846-47, when the price was nine rupees a maund, only 
1,731 maunds were exported from Calcutta ; during the last six months 
the large amount of 10,896 maunds, a t  twenty-two rupee8 per maund, 
have been shipped for Europe. 

The points, on which the Staffordshire potteries require informa- 
tion, are :- 

1st.-The extent to which the Tincal exists in any spot, or 

spots, accessible to Europeans. 
and.-The price at  which i t  could be delivered a t  any particular 

place in the plains of India. I would recommend that Mr. Marca- 
dieu should proceed, as soon as practicable, via Simla, through Kuna- 
wur, over the Polunga pass, in  Ladak ; he should pass on to the Chuma- 
riree lake, and so on to Pooga, which is situated between two places 
called '' Nagpo Goonzin," and " Meta Loomzum." The locality of 
the Borax is well known, and if Mr. Marcadieu were furnished with 
purwanas from Maharaja Goolab Sing, and were accon~panied by atz 

intelligent interpreter, he would find no obstacles on the road. The  
Hindoostanee name for Boras is " Sohaga," but I have now forgot- 
ten what the ~ e o p l e  of Ladak call it. 

On his arrival a t  Pooga, which is not a village, but merely the 
name of a small plain, on which the efflorescence of Borax occurs, 
he should make an accurate survey of the quant'ity of Borax existing 
there, and also ascertain if i t  is to be found a t  any other spot in 
the neighbourhood ; he should see in what state the salt exists, 
and if i t  crystallizes in an uniform manner. It would be important 
to know how much pure Borax there is in a given quantity of the 
efflorescence, and whether there is more of the salt per cent. in somc 
portions than in others. The description of the impurities should also 
be stated, and the size and form of the crystals accul.ately noted. 

Mr. Mnrcadieu sliould then ascertain on what terms the natives 
procure this valuable salt, and what quantities are yearly carried away 
from the different places where i t  is found, I t  would be interesting to 
know when, and to what extent, they cover it with oil or other fatty 
matter, to prevent it deliquescing in its journey to the plains ; and 
also, whether the objectionable practice might not be obviated by 
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packing it  in water-tight bags ; also to what extent the merchants 
consider they would be losers if they packed it in the state in which 
i t  is found, and brough4 it  into Hindoostan in the canvas bags at pre- 
aent in use. 

The roads horn Pooga, ar other localities where this salt occur8 
should be carefully surveyed, arid the easiest passes selected for its 
transit, and the safest and quickest routes should be reported on. 
There is little doubt that w h e ~  the Thibet mad, now being constructed, 
is carried forward through Spiti into Ladak, that will be the route 
which all merchandize will take in transit to the plains of India ; and, 
as an almost unlimited demand for this valuable product, seems about 
to be created, i t  is of the utmost importance that every facility, in the 
ahape of a good road, should be formed for ite conveyance. 

Mr. Marcadieu should be requested to visit every spot accessible 
to  Europeanq where Borax iu supposed or  known to exist, and he 

should report on each separately ; he should ascertain whether there 
would not be a great saving in carriage if the salt could be purified 
and refined on the spot ; but if that were not practicable, he might 
otate where he considers this might be done most economically and 
efficiently. 

The Tincal, or unrefined Borax, cotnes into the Calcutta market, 
containing many impurities, evidently added in transit to increase its 
weight ; i t  would be desirable to know if these adulterations take 
place before the salt leaves the hills. 

The Brokers, in Calcutta, being always accustomed to see Tincal 
in that etate, will not buy it unless it  is covered with some fatty mat- 
ter, though that constitutes one of its greatest impurities, requiring 
i t  to be boiled in lime to rid it  of its grease ; but this kind of ignorance 
is unfortunately not uncommon with regard to many articles of mer- 
chandize : of course if the crude Tincal were sent to Calcutta, it would 
he intrinsically of much greater value than if covered with oil, which, 
a t  present, is always the case, as the refining would be a much more 
simple process, and it  would require little ~urification. 

As the Chamber of Commerce of stoke-upon-Trent are anxious 
to get all the information possible regarding the Borax of Thibet, as 
eoon as it can be furniahed, I think Mr. Marcadieu should be requeab 
ed to report his proceedings in the matter from time to time, and also 



send to Calcutta, by the earliest opportunity, specimens of the salt 
as it occurs in different localities. 

I need not point out to a chemist, such as I suppotle Mr. Marca- 
dieu to be, simple tests for salte of Borax; but I would warn him that 
several salts occur in Thibet very similar in appearance to Borax, and, 
indeed, containing a small per cent. of that substance ; but, from my 
own experience, I can state, that the true Tincal or " Biborate of 
Soda," appears to be confined to particular and small localities. The 
'L Biborate of Lime," mentioned im a former paragraph, is not nearly so 
valuable a salt as Borax. 

When I visited Pooga, in. 1849, I found that sheep were the only 
beasts of burden used for conveying the Tincal to the plains of India, 
whereas Maharaja Goolab Sing employed ponies to transport the sul- 
phur found at the same spot into Kashmeer. The  reason for sheep 
being solely empl~yed, was, that the road a t  that time, over the Polun- 
ga pass, was in a very bad state ; i t  would, therefore, be desirable that 
Mr. Marcadieu should report, at  once, where the road is most in  want 
of repairs : for, I believe, i t  could immediately, a t  a very small expense, 
be rendered passable for yaks and ponies, though i t  would require a 
large sum to make it a good road. H e  should also state where, and at 

what coat, rest-houses, for merchants and their flocks, could be conve- 
niently placed. 

I n  conclusion, he should report a t  length his opinion as  to the 
best means of imreaeing the Borax trade, provided he thinks the salt 
exists in those parts to any great extent ; and i t  would be interesting 
to ltnow what arrangement he would propose should be made with 
Maharaja Goolab Sing, in whose territories " Pooga" is situated. 

I am aware that by far the greatest quantity of Tincal a t  present 
comes into our territories from north of ICamaon and Almora, as the 
paases there me less steep than those to the wetltward ; but, I think, it 
would be of the utmost importance to develope the trade with Ladak, 
which Rlaharnj~ Goolab Sing appeared so anxious to promote, and 

which mould be so materiaIly rt~aist~ed ,if the Thibet road; at present 
llnder construction, were completed. 

I would respectfiilly suggest, that while Mr. Marcadieu is in those 
parts, he should be directed to give his attention to the gold washings 

common along the higher portions of t h e  lndus valley. I took 
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home some specimens of gold with me, and they were pronounced to 
be of the greatest purity. 

I cannot but regard Mr. marc adieu'^ employment in that part of 
the world as of the greatest importance ; for a t  present very little is 
known of the natural resources of that mild, but interevting country. 

( Signed ) HENRY C. JAMES, 
C'aptain, Bengal Army. 

No. 8. 
Report an the productions of the Pooga Valley. 

Dhurmsala, October 2 5th, 18 54. 
While employed in my Geological researches in the " Kulu " 

district, an  order, emanating from the Most Noble the Governor-Gene- 
ral of India, and transmitted to me from the superior authority of the 
Punjab, to proceed to the Pooga valley in Thibet, and t o  examine 
with care, and to report fully on its produce of Borax, and to deter- 
mine, in a commercial sense, if the salt existed in sufficient abundance, 
and pure enough to  offer real advantages to metropolitan industry, and 
to  ascertain also if the produce of the salt could not be increased by 
artificial means. 

To remove the difficulties I might have met with during the 
journey, owing to my total ignorance of the country, I was about 
going over, Captain Hay, Assistant Commissioner of the Kangra 
district, who had before visited that locality as an observer, intelligent, 
and zealous, came to my aid in  joining me in the excursion, and in 
placing a t  m y  disposal all the judicious observations he had made du- 
ring his previous journey. I own that I owe much to his kindness, 
and to his knowledge. 

The  considerable quantity of mow on the passes only allow a 
communication with Thibet from three to four months of the year. 
TKO very bad roads, with no end of difficulties, are open during that 
flhort space of time. The route, via Lahol, is the first open in the 
season by the partial melting of the snow. The road through Spiti 
was not open when I commenced my journey in the early part of June, 
consequently I was obliged to take the first via Lahol in going ; but 
to form a comparison between the two roads, I returned via Spiti- 
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Of these I will speak liereafter when I attack the question of the 
transport of the Borax. 

Prom Sultanpoor, the residence of the ancient Rajas of Kulu, 

a march of nineteen days enabled me to reach the Pooga valley in 
passing through Lahol. The three principal passes, the Rotung, the 
Bara Latcha, and the Long Latcha, were still covered with snow, 
though accessible to travellers, and to those who wished to be first 
rendered on the Borax grounds. I entered the Pooga valley by  
Rooksheiin, skirting a lake called the " Curoah-Talao," of about s i s  
miles in length. by one and a half in breadth, surrounded by moun- 
tains of crystalline rocks of mica schists, and granite. The  lake is 
much reduced during the hot season by the evaporation of its waters, 
and leaves in evaporating a saline substance uniting in taste the 
sapidity of the chlorine of sodium, and the bitterness of the sulphate of 
soda. An analysis of the water furnished the presence of these two 
salts in large proportions, and small portions of carbonate of lime, and 
carbonate of soda. The elevation of the lake, taken on the 2 1 s t  of 

July, i854, at  quarter to nine, was 14,850 feet above sea level. I 
was told that the Maharaja Goolab Sing had, last year, extracted a 
considerable quantity of nitre for the fabrication of gun-powder ; but 
this cannot be true, for thc strictest examination made with copper 
filings and sulphuric acid, did not disclose the smallest traces. Some 
of the natives employ it in their food, but the bitterness given to i t  by 
the sulphate of soda, renders its use very limited. The salt could 
only be used as a purgative; but for whatever use this produce is 
emplogc?d, it is not of sufficient value to fix the attention of European 
industry. The Pooga valley is situated eighteen miles east of Rook- 
shein, and runs from west to ease.. A small river runs through the 
valley from west to east. The Pooga valley is of about three miles 
in lcngth, and forms a slight bend near its entrance, gradually be- 
comes wider, and forms an oval, the eastern extremity of which is 
barred up by a large inountain of schist,, (micaceous,) which forms a 
rampart leaving only a sinall outlet for the waters of the valley. I t a  
elevation, taken on thc 24th of July, 1854, a t  seven o'clock A. M., was 
14,208 feet abore sca level. The mountains surrounding the vallcy, 
are of micaceous schist, pregenting varieties remarkable enough to 
fix one's attention. At  thc eastern extremity ihe mica schist is 
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found in layer0 mixed with quartz and mica, that is under the trne 
form of mica schist. I n  nearing the centre of the valley the 
insensibly diminlhes, SO ~s to form species of rocks ~ n s ~ ~ t i r e a ,  
the rock loses then, more, and more, i ts primitive charwter, becomes 
more quartzy, and presents the aspect of a m h  schist, pasing to 
the Hyalomict, and participates physically uf the virtues of this last. 

named rock. This modification is noticed sensibly in the vicinity of 
the sulphur mine, worked solely for the Maharaja's own uee, situated 
on a mountain to the north, and facing the most productive part of the 
valley in Borax. It is probable that the sulphur has been deposited 
in crystals, and is still deposited in the same mirnner in the 
fissures of the mica schist by aqueous vapours loaded with eulphnre 

ous vapoura. This deposit is always met conjointly with a fibrow 
gypsum, with the fibres generally straight, parallel, aod of a silky 

appearance. I am led to believe that thia solphureous deposit con- 
tinues to operate thus on account of the moist heat you feel 
when yon euter a few paces into the cavern, from whence the 
mineral is extracted. The 26 th July, 1854, a t  half-past six A. M., 

the thermometer in open air, read 52" Farenheit, while, at thirteen 
or fourteen feet in the interior of the mine, the mercury rose to 
7ri" farenheit, and the glass of the instrument was covered with an 

aqnwus vapour. I was suffocated by the p&n of humid heat of 
an odour similar to that developed by sulphur boiling in water. The 
extraction of the sulphur is of small importance at preaent, but might 
become of great interest, and value to Goolab Sing, if he wsuld give 
a rapid and intelligent movement to the work ; for I have not the 
slightest doubt that if galleries were made in the body of the moun- 
tain, large quantitiee of the miners1 might be extracted. In the 

actual state of things, the mine is  worked without system, and the 
workmen have not the remotest idea of purifying it. If the rocke, 

the valley, only offer a ~eoondary intereat, it in not m with 
the soil of the valley itself. It is in the widest part of the valley 
that the Borax ia produced, (W plan,) on a powus soil, f3enm11y 

and sometimeg marshy. The saline effloreacencs, the prohting 
of t h  Borax, covers the whole of the soil, and give0 it  a BnowJ' 

white appearam, fatiguing to the eyes, but flattering to the t r d e r ~ r  
who make MU- of large profits. This snowy appearance is i ~ m t -  
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ed from distance to distance by  small clusters of thermal springs, 
some alkaline and  other^ sulphureous, which proves that the central 
heat has played its part, and continues to play it, though less energeti- 
cally on the soil producing the Borax. Pmsing over the smaller 
springs which are  in  reality, but annexes of the larger ones, I 
will mention five deserving of notice. T h e  temperature of the 
air being 50" Farenheit. The first spring, which is alkaline gase- 
ous, rose the mercury of the instmment to 83" Farenheit ; the four 
others, which are sulphureous, rose the thermometer, No. 1, to 
135" ; No. 2, 60 170" ; No. 3, to 170°, and No. 4, to 130". No 
ealine deposit exists on the brinks of these springs, and what ie more 

remarkable, the water contains no Borax. They are of the same com- 
position as  the sulphureous waters of Lasa. Ae in this lest source 
the hydro-sulphuric acid is combined with the soda, in the state of hy- 
dro-sulphate of soda, and the barigene is met with in the same manner. 
If, on acoount of their dintance from any centre of civilization, medical 
art cannot expect to derive the advantages generally obtained from 
mineral waters of this dimription, I will prove, hereafter, that the work- 
ing of the Borax may find, in their temperature, a powerful auxiliary to 
increasje the produce of that ~ a l t .  From informatiou gathered on the 
epot, with the arreietance of Captain Hay, i t  would appear that the col- 
lection of the Borax is carried on during five months of the year, from 
May to September ; but I could not aecertain preci~ely how long the 
valley remained covered with snow ; but as the collecting of the Borax 
is only carried on during fire months of the year, we must suppose 
that the seven months interruption is caused either by the snow, or by 
its melting. I t  is only from the month of .June, when the passen are 
open, though fitill difficult of accee~, that the valley is covered with 
tent8 belonging to the traders from JJahol, Spiti, and other place8 from 
the southern Hymrrlayaa. It is then that the valley, generally so dull 
and so deserted, becomes animated. I n  the graepy part of the valley, 
where no Borax exists, thousands of beasts of burden (principally sheep 
and goats,) find their food, until they can bo laden and despatched 
to their respective deotinations. Directly after the melting of the 
snow, the eoil, which produces the Borax as  before otated, is distin- 
guished from the grasRy part by saline effloreacences, hastened by the 
(lrynees of the climate. Two layers of salt, of different nature+ are 
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naturally produced by the law which governs the crystallization of 

bodies. The first of these layers, which is at the surface, is composed 
of sesqui carbonate of soda, of sulphate of soda, chlorine of sodium ; 
the second of Borax, under a confused crystalline form, of a dirty 
white colour, nearly grey, owing to a certain quantity of earth it con- 
tains. Under this comes the porous earth, much impregnated with 
several salts. The natives have acquired, by long experience, a re- 
markable ability in distinguishing the good from the bad produce. 
Without the slightest hesitation they class it  with rare sagacity. 
With a small piece of wood, of a spoon bill shape, they begin, by ra- 
king the surface of the soil, to remove the efflorescence of the soda 
salts, always porous, white and dry; then they sink their small instru- 
ments, from two to three inches in depth, into the soil; they dig out the 
Rorax under an agglomerated form ; and, according to the weight of the 
~ a l t ,  or its hardness, (and convequently less porous), they determine its 
commercial value with great exactness. They distingui~h two qua- 
lities for commerce, which a chemical analysis, considered in a commer- 
cial sense, has not once found in fault, and a third quality, which 
the traders will not even carry away. One man can collect one maund 
of eighty pounds daily. The analysis on the two qualities, from 

~pecimens taken without being chosen, furnished the following re- 
s u l t ~  :- 

First quality two trials :- 

Firat.-Trial on hard Borax, presenting an agglomeration of mi- 

croscopic crystals. 

..................... Borax varying from 76 to 85  per 100 

..................... Chlorine of sodium, 49 ,, 5 9 ,  

.................................... Earth, 8 1 ,  12 ,, 
With traces of su l~ha te  and sesqui carbonate of soda, and humidity in 
variable quantities. Traces of sulphate of lime :- 

Second.-Analysis on Borax in powder, first quality. 

Borax ..................................... . 68 to 80 per 100 
....................... Chlorine of sodium, 4 ,, 5 7 ,  

Sulphate of soda and lime, ............ 3 ,, 6 ,, 
Earth ,.......... ............................. 10 ,, 20 ,, 
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Traces of sesqui carbonah of Soda..Humidity in variable quantities :- 
Second quality.-This quality always furnishes different results :- 
Borax from, .............................. 50 to 72 per 100 
Sulphate of soda and lime, ........... 1 0  ,, 20 ,, 
Chlorine of sodium, ..................... 5 3, 6 9 ,  

Earth, .................................... 10  ,, 24 ,, 
Traces of sesqui carbonate of soda. Humidity, variable. 

It is seen, from these results, that the agglomerated Borax, first 
quality, contains, in foreign salts, only chlorine of sodium, and that the 
powdery Borax owes its tendency to become powdery to the presence 
of sulphate of soda, salt which effloresces with great ease. The first auil 
second qualities are gelwrally mixed and form but o ~ l e  quality, con- 
taining from 70 to 72 per cent. of pure Borax. The third quality is 
rejected by the traders, who will not carry it away in its impure state, 
but leave it  on the ground to purify itself, without the help of art, and 
it is very remarkable that the purification is ~ o r n p l i s h e d  in a few days 
by means that nature eml~loys without the participation of hand-worlr. 
This phenomenon of purification took pkce once while I was on the 
spot, and this lucky cjrcumstame has enabled me to explain thie work 
of n~ture ,  which oocurs during the formation of this interesting pro- 
duction. It is well lrnown that the dimate ~f Thibet is dry, that rain9 
are of rare occurrence, rtna never s e  abundank or b t i n g .  It is on 
account of this dryness, during the hot seama, that the saline @oil of 
the Pooga valley indicater~ the presenoe of Rorax ; but when by 
ahance slight rains oceur, the effloresoenoe disappears dissolved by 
the water, the saline dissolution infiltrates, into the earth, a d  the 
soil becomes again its natural oolour, a yellowish grey. When the 
~ u n  makes its appeamce, the soil covers itself again with fresh efflo- 
mscenceu, arid after an interval of ten w twelve daye, the traders 
are enabled to collect Borax, of good quality, from the very spots 
that they had exhausted, as well as from the places that yielded, at  
first, to them, but Borax of inferior quality. This fact proves, in 

the most evident manner, Ithat water, in moderate quantities, and a 
porous soil, &re necessary to rrcoomplish the phenomenon, but their 
importance, in my opinion, would be weakened and rendered neclrly 
void, if they did & fid in the saline efflorescence of the ~urface, 
that natural virtue of wsomyional force, which d l o ~ r s  it to direct 

N 3 
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sovereign Manner this admirable worlr. Then, as long as it rains, the 
saline solution penetrates more or less into the soit satllrates itself 
in preference with Borax, than with the other soda salts that the 
Borax may contain ; and as soon as the rains cease, and that the upper 
pores, of the soil, are warmed by the heat of the sun, and are more 
or less dried ; the saturated solution, by reason of the capillary action 
of bodies, ascends towards the surface, separates itself in large 
portions from the Borax in forming an efflorescence, and serves, 
a s  before stated, as a cloak, and allows the Borax to crystallize con- 

fusedly. The Borax drawn thns to the surface by the powers of 
suction of the soda salts, never exceeds in thickness two to three 
inches, succeeded by an inferior quality, then comes the earth im- 

pregnated with different salts. Thus as a general rule, the saline 
layers may be classed in the following manner :-s 

- Layer No. 1, efflorescence of soda salts. 
,, ,, 2, Borax, of 1st and 2nd quality. 
,, ,, 3, ditto 3rd ditto 
,, ,, 4, Soil impregnated with different salts. It  must not1 

be imagined that the layers are thus placed on the whole surface of the 
valley, there is nothing absolute in nature. It occura often enough 
that immediately after the efflorescence of the soda, salts are found 
separately, sometimes rich layers, sometimes layers of mediocre value, 
or poor. This circumstance having fixed my attention, 1 examined 
and tried to find out the cause of such a difference, and was Soon 
to explain it, in a satiyfactory manner. Though the valley may ge- 
nerally be said to be a level surface, without inequalities, the surface 
of the soil has the same aspect as all marshy places ; that i9 to 
small cavities are found by the stagnant waters, separatd by 
mounds of turf. When these small cavities dispersed here and theref 
in some parts only of the saline portion of the valley are placed 
as to receive the liquid containing the Borax, this liquid remain9longg 
er, and takes more time to evaporate, and the Borax cryfitallire' 
slotver, but with more purity, and rids itself more easily of any fp 

reign bodies it may contain. I t  is in these cavities nearly impercep- 
tible, that the traders collect the best quality of Borax. It is im- 
possible to witness this remarkable exterior saline prodoction, without' 
lvislling to know what are tbe probable pllenomena interior, that 





press this constant exterior, movement. I t  L my opinion that this 

.~mpulse is the result of the expansive force of aqueous vapours act- 
ing at a great depth. These vapours, loaded first with boracic acid, 
(in the same manner as the suffious of Italy,) carry this acid to the 
superior part near the surface of the soil, deposits it on an allraliue 
soil, nrhich saturates it, and transforms it  into borate of soda or 
Borax. This salt constantly repulsed by the energy of the aque- 
ous vapours, and meeting above, a soil, porous, cold and damp, pe- 
netrates its issues in dissolving, and ascends towards the surface of 

,the earth by reason of the law, which governs that movement. The 
sulphureous thermal springs disseminated only over the soil, where 
the Eorax is found, is a sensible proof, that if the energetic strength 
of the aqueous vapours do not manifest their action on the surface 
of the soil in the valley, as in the suffious of Italy, that at a certain 
depth, not easy to  calculate, the phenomenon, must be identical. 
The Pooga valley is farmed for the moderate sum of Company's 
Rs. 750 per annuin by a Gouya or Chief, whose principal resi- 
dence is near the Chomouraree lake, but in truth it  is every where, 
where his duties call him. I was told that he was a very wealthy 
man, and that the large& portion of his income was derived from 
the produce of the Pooga valley. I fancy that Goolab Sing, who 
understands so well his own interest, must be ignorant of the profits 
of the Goupa, whose income increases yearly without any espense or 
trouble. I t  is possible that I may have been deceived, and that the 
rerenue of the valley is divided between the great master and his 
steward. The situation of the valley, the only practical outlets for 
cattle laden with Borax, make superintendence easy, and does away 
with any fear of fraud. The moderate price that the traders pay the 
Goupa, would prevent ideas of cupidity, which might induce them to 
roguery. Borax, as an article of commerce, is accessible to all who 

present themselves, provided they pay a certain price. All who 
come, work separately, without any impediment, and with entire li- 
berty. They selcct a spot, and settle to worlr wherever they please. 
The Borax, once collected, only requires paclring after being suffici- 
cntly dried. Tliis dessication is performed before the tents of the 
traders, on n piecc of ground prepared for the purpose, first in heaps 
of about two feet in thickness, and when it becomes powdcry, they 
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place i t  on blankets to finish the operation. The Borax, thus peparea, 
is then put into small woollen sacks of great strength, containing each 
from tiventy-five to thirty pounds weight, and the two openings of 
the sack are carefully sown up to avoid loss ; thus prepared, it is 

ready to place on the back of a sheep or goat. The method d 
payment adopted by the Goupa, is simple and disinterested. I did 
not see one pair of males in the valley to determine the weight of the 
Borax ; three sacks are bupposed to contain a maund of eighty pounds, 
and, for the above weight, the Goupa receives one rupee in coin or in 
goods. The merchandize, for which the exchange is made, is attah, 
tobacco, cloth, &c. The Goupa much interested to keep secret, the 
increasing profits realized on the Borax, conceals with mistrust all 
means of investigation on the subject. It is impossible to mention 
the subject to him without becoming an object of suspicion. His 
agents, subjected to his will, q e a k  only after the orders of their 
master, EIO that this small circle of slaves sing when the master  sing^, 
and become ~ilent,  when he is silent ; but there exist men in the world, 
who are indiscreet and untrue without being aware of it. I t  was 
through an infraction of this kind, to the laws of discretion, that Cap- 
tain Hay and myaelf were enabled to obtain a few approximate 
data on the cash value of the Borax carried away this year. This 
information I cannot warrant ae being strictly correct, I believe it to 
be rather below the ma1 figure than above it ; however, it is based 
on the number of eheep and goats, and besides these there are num- 
bers of tatooe, mules, donkeys and yake employed in carrying of 
tht3 Borax. Be this as it may., I was informed that 36,000 deep 
and goate were employed in the transport of Borax, this gear, and 
that a large portion of the salt had already been carried 0% and 
that the remaining portion would soon be loaded, as the quantity of 
Borax, required bo load that n~lmber of beasts, was collected. If 
three sheep carry off a mannd of Borax, 36,000 will carry off 
12,000 maundu, making a sum of 12,000 Rupees, received by 
the Goupa ; deducting Rupees 750 for rent, the food and pay 
of the men employed by him in the valley, remains to the 
Goupa, Rupeee 11,000, clear profit known, passing over that which 
eacaped our investigation. I may now be asked if the saline soil 
of the valley waa exhausted after the extraction of the 12,000 maunds. 



This question did not escape me, and I did not fail to resolve i t  from 
my own observations, and from information gathered from the old- 
est traders of the valley, all practical men. These men, and evidence 
confirms the precision sf their observations, said that as  much more 
might easily be collected, and taken away without being missed, and 
that if four times the number of cattle came next year, than came 

this, they could be laden without difficulty. The opinion of these 
simple beings, in the mind of whom the imagination never comes 
to enlarge the reality of things observed, deserves to be taken into 
consideration, for it happens very often that the opinion of an unculti- 
vated mind sees, with more justness, the truisms often concealed, which 
belong directly to the positive things of life, while i t  occurs often 
that the opinion of certain men of cultivated minds depart from siinl~le 
argument, which leads directly to the truth. 

The Borax, packed, as before stated, in small sacks, proportioned 
to the size and strength of the animal, is easily loaded. The greatest 
accident to be feared during the journey, are the rains met with, unfor- 
tunately too often, in the soutl1el.n Himalayas. The damage done to 
the Borax is considerable, owing to the little precauiion taken by 
the traders to protect their merchandise. The esamyles of loss, oc- 
casioned by the melting of the Borax, do not even make them aban- 
don their old and bad method, and yet in covering their sacks with 
wax cloth, so easily obtained, and having with them a tarpaulin 
to cover their sacks when heaped at each station, they would be able 
t o  prevent the Borax fiwm getting wet, and also to prevent the great 
loss of the sd t ,  of which the finest part always escapes through tho 
rough tissue of the sack by the jolting movement of the animal. 
The loss is of about s pound and half to two pounds for each sheep 
load, and, notwithstanding that enormous loss, and the cupidity of the 
traders for profit, tlicy do not feel the necessity of obviating this 
inconvenicnce, they bear the loss with indifference 

The  two most practicable roads for the tranaport of the Boras 
to tho south are through Lahol and Spiti. The mode of transport 
is either on sheep or goats. I n  their present state, these two roads 
are vcry bad, especirtlly the one through Spiti, where, for two- 
thirds of thc journcy, no traces of R road exist, but as i t  is the shorter 
of the two, i t  is preferred by the traders. I mas told that laden 
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animals were a month in performing, by this road, the distance from 

Pooga to Kulu. A certain fact, which passed under my own eyes, 
proves irrevocably that the distance can be gone over in about half the 

time by animals laden with Borax, When I left the Pooga valley, a 
flock of laden sheep left a t  the same time. This flock constantly 
followed me as far as Sultanpoor, and I can affirm that during the 
fifteen days of my journey, they were always one or two hours at the 

halting ground before me. I t  is probable that if the sheep were 
hired for the transport of the Borax, they mould take more time, but 
I think that twenty to twenty-five day3 would be ample for them to 
perform the journey from Pooga to the " Kuln" capital. To at- 
tempt to maice a road through Spiti, 11~ou1d be to attempt the im- 

~ossible, the difficulties are insurmo~zntable. All  that could be done, 
would be to remove the greatest difficulties, which occur -yearly during 

the melting of the snow, and that is all that could be done. I marched 
.geren days over fallen roclrs which are yearly renewed. After leav- 
ing the Chomoraree lake, I entered a valley, the bottom of which is 
bathed by a torrent, its sides are covered with rocks of calcareous 
mountain limestone, and sometimes granite. It is over these rocks, 
heaped one over the other, that you arc obliged to march during two 
days to reach the Parung pass. At this spot there is utter impossibility 
of making a road, then comes the Parung, which is crossed on the snow, 
with its rapid descent, which leads to a torrent embanked between 
two perpendicular mountains, the walls of which are separated by 
the rapid current of the torrent, leaving only a small footpath ex- 
cavated in the rock, so narrow, that, in some places, a man can only 
pass difficulty. A t  this spot, again, it would be impossible to 
construct a road. After having overcome these difficulties, you 
cross the Spiti valley, to meet with the detcstable Chigree gla- 
cier. I t  is there especially that the disorder of nature is seen in all 
its splcndour. The  periodical landalips heap up the broken rocks of 

celcareous mountain limestone, and of granitc, as in the valley just 
spoken of, and to crown all, you have to cross the glacier strewed with 
deep and narrow crevices, requiring all your attention to avoid danger* 
After three h y g  march in that infernal locality, following the banks 
of the same torrent, (the Chandra,) you leave these delights of satan, 
a d  the fourth day you cross the Sulto Sarsee paas, which leads You 
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illto the Kulu valley. There, again, is there ii~lpossibility of coi~str~~ct-  
ing a rood. I repeat it, the road through Spiti belongs exclusively to 
sheep and goats. You acquire the conviction in seeing these animals 
sport with the difficulties of these infernal labyrinths, that they are 
organized to travel over that rugged locality. 

As for the road via Lahol, thong11 there are some bad places at 
present, they might easily be repaired, i t  is indisputably the road that 
should be selected, if European industry undertakes the extraction of 
the Borax on its own account from the, Pooga valley. To make the 

transport of the Borax practicable and easy by yaks, three bridges 
would be required, one over the Chundra, one over the Lingtee, and 
one over the Chundra Baga. This expense once made, the repair of 
the road would cost very little ; because you do not ineet with, on 
this road, the difficulties caused by landslips met with on the other via 
Spiti. 

Besides, this road once open for yalrs, these strong animals, full 
of energy and courage, and of n well-known sobriety, plentiful in tlie 
country, hiring at the rate of three annas per diem, carrying easily 
two inaunds of Borax, could carry it to  the entrance of the I<uln valley 
in eighteen days. I t  is easy to judge of the enormous advantages which 
~vould result from this system of transport,. The transport by sheep is 
far from being coinpared to it, and I do not think that the ' proprietors 
of the floclrs would consent to hire their sheep for the transport of the 
Jjorax, \vllile you are al\vays sure of finding a considerable number of 
yaks on the spot always ready for the road. I am nearly sure that the 
Goupa of Roolrshiae, who is a large yak proprietor, could furnish 
himself a sufficient number of yaks for the transport of all the Borns 
collected in the valley. The Borax, being transported to the entrance 
of the I<ulu valley, at the foot of the Rotung pass, could then Ile 
loaded on mules and poneys, and directed towards tlie plains with the 
greatest ease. I do not lrnow which would be the best road to the 
plains from ICulu, but exact information on thc subject could easily be 
obt~ined. From Murree, or Leila Sing's huttys, at the foot of the 
Rotung pass, to Sultanpoor, there are three marches, so that the 
Borax could be carried to the last-named place, from Pooga, in twen- 
ty-one days, for the moderate suin of Iis. 2-4-3 per inaund of SO 

pounds, or in paying four anas 8 day for each animal, the cost would be 
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Rs* 2-10-0. These data will enable one to fix the price it rnul,j 
be carried to the plains for, and from there to its place of destination. 
I was told that the K U ~ U  market price was Rupees eight per 
maund, but this trifling commerce hau &hing to do with our 
question. However small may be the sum paid for the transport 
of the Borax from the saline valley to Sultanpoor, i t  is a fact, that the 
transport of foreign matters, contained in the Borax, has been paid 
for, the same as if the Borax was purified. There wmld be then, 
a real advantage to transport i t  from the valley as pure as possible, 
Iif that sterile and naked country was not completelv without combus- 
tible, the question would be easily resolved ; but unfortunately it is 
otherwise, just sufficient is found in the prickled furze of the Hi- 
malays of the liquminous family for coolring purposes. I was then 
obliged to find out other means, which, I believe, are simple, good ancl 
practicable, in the valley itself, and that European industrials will 
easily understand. On a piece of ground, dry and level, selected for 
the purpose, a series of small basins, from 10 to 12 feet square, should 
be established. The soil of these ba~ins, should be well beaten with 
potter's earth, to prevent filtration. There should abo be estab- 
lished, under a shed erected for the purpose, a certain number of was11 
tubs, arranged n e ~ r l y  in the same manner as those made use of in Eu- 
rope fur the purification of adtpetre. These tubs should be furnished, 

at a little distance from their bottom, with a diaphragm filled 
with holes, on which would be placed a thick settringee, or cloth, to 
receive the Borax bmt, and to retain the impurities i t  may contain. 
In this state the tubs being half filled with Borax brut, with the help of 
pipes, and a small lift and h e  pump, water shoukl be conducted into 
the first tub from the basin, marking the highest degree of tempera- 
ture, and then one wmld pmoeed to the solution of the Borax, and to 
the ariometrical saturation required in pissing the liquid from one 
tnb to the other. This done, the satmated solution of Borax would be 
conducted into the basins, where, in a very short wddcr'Ys- 
trrllize. With this eimple and easy method, we ehodd obtkn, if 
not a Borax, pnre, ~t lea& a Borax cor~tclimng a very small 
portion of foreign matters, and it  mould then be easy Co cam- 
plete the purific~tion in Kulu. The thermal ~ulphureous water4 
would in no  way damage the Borax, or prevent its crystallha- 



.fan. The hydrosulpliate of soda, contained in the water, would 
be directly changed into hydrosulphate of same basis, and the 
smell would disappear. Use could also be made of the temperature 
of these springs, in conducting their waters into the double-bottomed 
tubs, but I fear as these springs are situated in the lowest part of 
the valley, that a sufficient slope would be difficult to obtain, but these 
springs, situated in a place where no combustible exists, are called 
upon to render great services on account of their temperature. On 
reflecting over the method of purification, which I have only sketched 
here, merely to fix the attention on the question, I might be asked 
by what means wood could be ~rocured ; to this I should answer, that 
at five days' march from Pooga, at a place called Kymeh, a celebrated 
place in Thibet, on account of a convent of Boodists, of which the 
Chiefs take and keep for tliemselves the fruits of the earth, and 
generously leave to their flock the dew from heaven, exists a 
large plantation of poplar trees, the white wood of which would 
suit admirably for this sort of construction. As for the iron 
work, i t  could easily be brought from lculu. In  giving an in- 
telligent direction to the production of the Pooga valley, i t  would 
bevery easy to increase the produce of the Borax by irrigations per- 
formed with care. When the worlrmen would have collected all tho 
Borax from the surface of tlie soil, over a space of twenty to thirty 
square feet, with watering pots, similar to those uscd at home by garde- 
ners, water could be spread over the surface, so as to dissolve tllc 
efflorescences of the soda salts, arid allow them to return and saturate 
themselves again with Borax, and draw it to the surface of the soil, 
and there dcl~osit it, in short to do artificially, that \~fliicli is done Ly 
the rains when they chance to fall. I am convincer1 that in watering 
in the evening, the places exllai~stcd by the ~vorkineu during thc day, 
and regulating wit11 care thig method of operating, that the prodncc 

of the Roras could be increased in the most surprising manner. I t  
is my opinion that the saline soil sho~xld always be kept in a \\.orking 
~ t a t e ,  that is to say, so allow it to dry only to deposit the Borax, the11 
wet it imlnedintely after thc Borax is collectcd. I belier-e, also, that 
tlie continiicd interior formation of this prorluction, 1s far from throw- 
ing fill to thc surface, and that this deviation only takcs place ~ ~ l l e n  
the soil is dry. This opinion results from observations made on tLc 

3 0 
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spot. If the Borax is to be transported, purified to England, I would 
propose to establish the place of purification in Kulu, on account of the 

quantity of combustible, and water found in that district, and also 

wood for construction. With the help of an installation very tlimple, 
of which I would furnish a plan when required, the Borax could be 
purified as well as in the large establishments of Europe, and could 
obtain, according to will, either the Borax of hexahedral prism at ten 
equivalents of water, or the Borax octohedral a t  five equivalents of 
water only. These two qualities of Borax would aontain in one hun- 
dred parts. Borax prism hexahedral. 

Borax anhyd, .......................... 
52'90 t equal 100. ................................. Water, 4/'*10 

................... Borax anhyd, 69"9 1 equal 100. 
Water, ........................... 30*81 
The Borax octohedral would be the better suited for transport, 

because i t  contains less water, more pure Borax than the prismatic, 
and as its volume is much smaller, i t  would be carried to England 
at much less expense. The cost of transport would be reduced 
as 70.53. I n  this report, as during the time I passed in the 

Pooga valley, I have done all in my power to study well, and never 
depart from the principal quevtion of material interest, which is the 
object of solicitude of Government, and of metropolitan industry. I t  
is after having well reflected on the advantages that the industrials 
might derive from the working of norax on their own account, that 
I advise them conscicntiou~l~, in finishing my report, to farm this 
saline locality, for whatever may be the con~u~nption in England 
annually of this salt ; the quantity which might be extracted from the 
Poogn mlley, and its moderate price, would very likely alternate the 
high prices that the speculators have put upon the boracic acid, pricee 
which irnpedo the industry of Europc. Captain James had then well 
studied the question when he attracted the attention of Government 
to this saline produce, and thanks are due to him for having provoked 
by llis remarks, as well as by his writings, the study of that interest- 
ing locality. I wo111cl h a w  wished to have added to thitl report a geolo- 
gical description of thc rliffcrent spccies of rocks I met with during my 
cxruruion, but it will bc easily u~irlcrstood that in travelling daily w i b  



dut ihterruption from station to station, and going over a country partly 
covered with snow, and not being able to stop, because I might have 
missed my principal mission of the Pooga valley, i t  has not been pos- 
sible for me to conciliate the two things. Geological studies require 
time, reflection, and lengthened stay on the same spot, to examine all 
with the minutest attention. The most striking features are only under- 
stood by a deep study of the localities which are joined to other loca- 
lities which follow, and that have already been examined, so that the 
ensemble of the work requires years to be oompleted. To give an eu- 

ample, I mill only say that Lahol, and especially Spiti offer great 
interest to the Geologist ; in including the interruptions caused by the 
intemperateness of the climate, a serious study of these two localities 
\vould take at least four or five years. So I have done all that pos- 
sibly could be done. I n  passing near the Cholnoraree lake, the ele- 
vation talcen 29th JuIy, 1854, at seven A. nr., was 15,173 feet abovo 
sea level, lake so well described by different travellel-s and especially 
by Messrs. Gerard ; I was eager to verify a fact, remaining doubtfi~l 
on account of the diversity of opinions put forth by a multitude of 
persons on the nature of the watcr of the lake. This ~vater, which, 
I analized is far from being saline, for 10,000 parts only contain ono 
part of saline matter coinposed of sulphate of Soda and sulphate of 
Lime. Although the quantity of these two salts is minim, it is, not- 
withstanding, sufficiently largc to cominunicate to this water, a disa- 
peeable bitter taste, rendering i t  unfit for use. This bitterness can 
only be occasioned by the prescnce of thc snlphate of Soda, for, the 
sulphate of lime, not very soluble in water, can co~ninunicate no bad 
tlastc. Efloredcences of this saline mistiuc, of ~vhich tho sulphate of 

Soda prcvails, is found on thc borders of tlie lake, in soine places only, 
but that which struck me ds rcmarknbln, in skirting that enormous 
basin of fourteen milev in extent, of which tlie wntcrs, without any 
csterior outlet, escape by subterrancnn issues, is a granetic cape, sitn- 
sted wegt of thc lake advancing to its banks. This cape lias nndcr- 
gonc a plutonic action eo striking, that tlic injecting rock has pcne- 
trntcd through the granitc, and liag metamorphosed it into a blacli 
granular crystalline rock ; a rigorou,s analysis only could pennit 
one to class it. I t  is possible, but, I can say nothing yositivc on the 
subject, that thc bn-siu of the lake has been causcd by t l ~ c  siilkiilg of 
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the upheaved rocks during this movement. I am not aware if this 
observation of transformation has already been made ; I signalize it 

without any pretentions of anteriority. I had made a collection of 
rocks from the different localities I had travelled over, but unfortu- 
nately have lost many in crossing the torrent at the bottom of the 
Parung. I will class those that I have left and despatch them to the 
Chief Commissioner of the Punjab. Among them are : First, a 
specimen of magnetic iron ore, found west of the village of Romchou, 
in Thibet, by Captain Hay, while out herborizing. The mineral is of 
an excellent quality, but no profit can ever be derived from it, in an 
industrial sense, because i t  is situated in a locality where no combus- 
tible is procurable. No. 2, a specimen of sulphate of antimony, 
which I found near the Shigree Glacier amcng the fallen rocks. This 
sulphur, from what I heard from Captain Hay, exists in abundance 
in the vicinity of that locality. I send with this report a plan of a 
survey of the Pooga valley by my Assistant, with notee which will 
enable one to understand the matters described in this report, and send 
also a list of elevations. Some of these heights are known, but most 
of them do not figure on any map. 

SPECIiCZENS O F  BORAX. 

No. 1.-Of the two qualities for trade. 

~t 
2.-Of third quality of Eorax considered unfit for trade. 

,, 3.-Earth from underneath the Corax. 
,, 4.- Saline efflorescences. 

,, 5.-Roclis containing Sulphur and Gyp~uin, and some rocke 
from the vicinity of the Sulpl~ur mine, also some Gyp- 
sum taken from the ceiling of the gallery from whence 
the mineral is extracted. 

( Signed ) MARCADIEU. 

No. 1.-Leena Sing's Hutty. Foot of Ilotung pass, 
tlie 13th of June, 1854, talren a t  half-past 

eight A. fir.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. .. . . . . 11,899 

j, 2.-Rotang pass, 14th June, 1854, at nine A. M., 13,856 
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No. 3.-Koksur banks of Chundra, 15th Junc, at half- 
past seven, ....................................... 

1 )  4.-Mungdy Southern, foot of the Bara Latcha 
pass, 23d June, 1854, at  half-past nine A. M., 

,, 5.-Bara Latcha pass, 24th June, 1854, at  seven 

,, 6.-Lung Latcha, 28th June, 1854, at half-past 
........................ seven A. M .,............... 

9)  7.-Pung, in Thibet, 30th June, 1854, at half-past 
ten A. M., ....................................... 

,, 8.-Tung Ling pass, in Thibet, 19th July, 1851, 
at seven A. ar., ................................. 

,, 9.-Northern foot of Tung Ling, 18th July, 1854, 
at eleven A. M., ................................. 

,, 10.-Himy Collvent of Boodists, 6th July, 1854, 
at  seven A. M., ................................. 

,, 11.-Pomchow in Thibet, wheat cultivated, 17th 
July, 1854, at 12 A. M. Facing this vll- 
lago to the west, is a mine of magnetic 
iron of good quality, but cannot be worked, 
because there exists no combustible ,... ...... 

,, 12.-Leh, capital of Thibet, 9th July, 1854, at  
........................ half-past seveu A. BL, 

3)  13.-Salt Lakc Rookshine, 21st July, 1854, a t  
... ................................. nine A. M., .. 

...... 7 )  14.-Pooga, 24th July, 1854, at sevcn A. M., 

,, 15.-Chomoraree Lake, 29th July, 1854, at  seven 
A. M. Ncar the lake I saw a field of peas. 
Leguminus flowers, white and red, much 

........................... cultivated in Spiti, 

,, 16.-Parung pass, 3rd August, 1854, at  8 A M.,. . 
,, 17.-loosur. Spiti Valley, 8th August, 1854, at 

7 A. M. The Tung Ling in Thibet is near- 
................. ly a3 has thc P a r ~ ~ n g ,  
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From 
CAPTAIN W. E. HAY, 

Assistant Comnzissioner in KuEu, 
To 

R. TEMFLE, ESQUIRE, 
Secy. to the Chief Commr. Punjut, 

Dated ~Vuggur, in Kulu, 29th Novenzber, 1854. 
SIR,-I hare  the hohor to acknowledge the receipt, on the 

27th November, of your letter, No. 2,480, dated 16th idem, requesting 
me to give further information, in  continuation of my former report, 
on the subject of Borax. 

1.-In compliance with the orders of the Chief Commissioner, I 
accompanied Monsieur Marcadieu to Pooga, which I ascertained to be 
the only place in Ladak, or in the territory of Maharaja Goolab Sing 
which yielded Borax. 

2.-Mr. Marcadieu has, of course, reported a t  length on the qua- 
lities of the substance, and of the means in his opinion best adapted to 

amplify the supply ; these are chiefly chemical questions, with which 
he  is better able to deal than myself; in fact, I will not in any' way 
interfere with the scientific portions of the details, but proceed to give 
what I may term common practical information. 

3.-The copy of the report, I previously forwarded, I have un- 
fortunately mislaid, though I bclieve i t  to be with Mr. Marcadieu ; 
however, I have only to state, in reference to it, that on my second 
visit to the Pooga valley, I found my former opinions and statements 
corroborated. I estimated the maximum produce of the valley ]t 

think at 10,000 mal~nda, without any scientific exertions, to make the 
valley yield an increased quantity. This I find vcry nearly borne o l ~ t  
by factn, as I shall hereafter mention, in giving an account of the 
quantity imported into Kulu and other places this year. 

4.-Before entering into any account of the rcsources of the Pooga 
valley, and to mnkc m y  opinions intelligible, I will give as bricf an 
accoul~t as possible of the inhabitants of Itupchu, with tlic naturc of 
their tenure of tlic \.alley. 

The inhabitants are a variety of families of Bhote, living togc- 
thcr in black woollen tents, their chief occupntion being paatoral, and 
having poculiar laws and customs of their own. Their hcad man or 
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Gops, answering to our Wazirs in ICulu, and under him are fire 
others, who constitute a Punch, by whom the division of property is 
regulated, punishment for crime awarded, &c. 

In  former times the article of Sohaga, was not considered an 
article of much profit, or, at all events, of such little value, that traders, 
who carried it away, gave the Gopa only about two yards of cloth, 
(such as was sold in our Provinces at thirty yards per rupee,) for one 
sheep load. This article of commerce gradually increasing in demand, 
Maharajah Goolab Sing now receives an annual rent of 640 Bhotea 
Rupees for the Sohaga and Sulphur collected in the Pooga vallev. 
The profits arising on the sale of the produce, whatever they be, are 
divided amongst these Rupchu families in shares ; so many to the 
head man, so many to the Punch, and to the rest, according to the 
length of residence, work pcrformed, and other rules ; but as long as 
the 640 Bhotea Rupees were paid annually to the malik, no ques- 
tion was asked as to their amount of profit on the produce of this 
valley, as it  was supposed to feed thcin, as little or no grain is gro\Irn, 
and they depend principally upon Spiti, Lahol and Kulu for their 
mppl y. 

This Sohaga trade is now become of such importance, and the 
Gopa so much enriched, that by the people this last year he was 
styled a Wazir. 

Our interference in the valley is a subject of great import~nce 
to thcve families ; they doubtless fearing that if Goolab Sing were 
Rjv;lrc of tho real importance of the Boras trade, that he would either 
considerably raise thc rent of the P o o ~ ~  ~ d I c y ,  or taIic tIlc monopoly 

from thcin. 

I t  bccolncs a mattcr of consideration, how we can intcrfere so as 
to  prcscrve their interests intact, and at the same time secure for our 

the full produce of the valley. I found there was little use in 

q~lrstio~ing tllc hcad irlan as to thc real quantity of Borax ~roduced ; 
hc natrlrallV fearing t,llfit i t  w0111d be communicated to Goolab Sing, 
nor 'lo 1 thinlr that lie could harc stated any csact sum, since many 
of the tradcrg do not pay in money, but cxchangc grain, cloth, goor, 
and nllndrg otllcr arlirlcg, with n-l i i~l~,  after supplying t l ~ e ~ ~ ~ ~ e l ~ ~ ~ ~  
they trade to RoJok, rocciving, in crchnngr, I Y O O ~ ,  l ~ ~ s h m ,  kc-  
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The highest estimate of sheep, that had come there in one year, 
mas something above 30,000. I n  my opinion the greatest boon that 
we could secure to these people, would be the Maharajas' promise that 
he  would exercise no further interference than taking from them what 
they now pay, and this granted, i t  would be their own interest to fur- 
nish the greatest possible quantity for our market. 

5.-I do not think that the best possible arrangement would ever 
increase the supply much above 10,000 puclra maunds, and to secure 
such a quantity, it would not be worth the while of government to go 
to any extravagant expense ; any common measures, to secure a larger 
supply, if practicable, would be adopted by the people themselves. 
The valley is without wood, the only fuel being a little brushwood, 
not sufficient for the purpose of purifying. There are some tamarisk 
trees in a valley leading from Puga to the river Indus, but such 
would soon be eshausted. The nearest place, to which the Sohaga 
can be brought for purification, is Kulu. 

6.-The present families of Rupchu, own large herds of yaks, 
and would, I kpow, contract to supply the raw Sohaga, landing it one 
march on the N. or N. N. E. side of the passes leading into Kulu, at 
one rupee the maund, but this would interfere with our Lahol and 
Kulu traders, whose occupation, as carriers, would cease. 

I cannot myself see a better plan than by encouraging the pre- 
sent trade by every means in our power, and the higher the price is 
in Kulu, the greater in proportion will be the number of people, who 
will engage in the trade. Yaks may succeed, but from my own expe- 
rience of the dreary, desolate country, through which they have to 
1X1Sh devoid of foragr ill qi~nntity, I have no doubt, in my own mind, 
that the best description of carriage is that now used, sheep, goats, 
and donkeys. 

The yak, in its own arid country, is an invaluable animal, but 
my experience tells me that it is not adapted for long marches, or 
many in succession, and i t  dies as soon as it ie obliged to feed on 
rank herbage under the influence of the rains ; i t  would not thrive, in 
my opinion, on this side of the great Shigree glacier, where the vegc- 
tation begins to assume a different aspect, evidently receiving A par- 
tion of the moisture, which escapes over the range, which separates 
Kdu.  I think this an arguincnt in favor of sheep and goats. 
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7.-In my report, last year, I recorninended a trial by opening a 
mad from Iculu, over the Shigree glacier into Spiti, and from Lohsur 
in Spiti to the Shigree, to facilitate the progrevs of the Borax trade. 
I t  was nearly completed this year, and two rest houses have been 
built at  the most desolate halting places. I am happy to say this 
has been attended with the most eminent success. Traders have been 
able to bring a load by this route, retuin and bring a second, and in 
one or two instances have, I am told, returned for a third, to coinc via 
Laholi after the Parung pass into Spiti should be closed. 

Until this season such an event, as a second trip to the Pooga valley 
in one year, has never been known, and the traders express great 
gratitude to Go~ernment  for opening the communication. 

This will continue the favorite route, no doubt, until the grand 
Thibet road is continued to the Spiti valley, 'or though a portion of 
the Chinese territory into the valley of the Indus, avoiding Spiti, 
and the frightful Parung pass. 

The great and little Shigree, being Glaciers, changing more or 
less every year, will require annual superintendence ; in my first re- 
port, I estimated the cost of keeping it ope11 at 300 Rupees per an- 

num, but I now think this an excess of what would be required, in 
fact, no sum has been yet publicly sanctioned, though I llad thc con- 
sent of thc Financial Coinmissioner privately commnnicatcd. 

8.-I may here state, that on this side of the great Shigrec, I dis- 
covered on my return a vast deposit of metals in granite, one of the 
principal being a sulphuret of antimony, which is very abundant, and 
may prove to be an article of commerce ; it has been favorably reported 
on, and I have sent specimens to the Chamber of Commerce, in CRI- 
cutta; my time wns limited, and I had not then sufficient to devote to 

explore properly; but the beds of metal were nnmerous, and of great 
thickness, and I snw in the distnnce nbove, what appeared to be other 
veins running at right angles with the bcds. I can confidently state 
that the place is worthy of a complete survey, and more lengthened 
report than my rapid progress enabled me to supply. 

This deposit of metals appears to haie escaped the notice of 
h'lonsr. Marcadien ; but I learnt that he was suffering from severe it]- 
disposition when he passed the locality ; and my reason k r  making 

mention of my di~eovcry in this report, is to exprcss a llapc, that it 



may prove to be n commercial object lying directly an the rond made 
by me to the Shigree, which will have had the advantngeof developiug 
one of the natural resources of the country, and, at the same time, fn- 
cilitating the ingress of another. 

9.-In returning to the subject of Jlorax, I think it my duty to 
mention, that before I left L R ~ R ~ ,  I heard it reported that the Mahn- 
raja Goolab Sing's attention had been drawn to the vivit of Monsr. 
Marcadieu to the Pooga valley, and that he had determined to take all 
the Soh~grr this next year to Iiashmere, having warned the districts of 
Balti, Longchi, and other places, to have each 500 yaks in attelldance 
for tlie purpose, I need hardly say how injurious this would be to our 
prospects, and how advisable i t  would be to try and dissuade liim from 
such a purpose if he attempts to carry it into effect. Two of his 
own sepallis were said to have brought tliis intelligence from Icash- 
mere to Leh. 

10.-Although the merchants in England appear to have urged 
the Governor Genernl, by petition, to facilitate the menns of procn- 
ring a larger supply of Borax, and the Governor Geuerd immediately 
acted on the petition, it does not appenr to linve been met by them 
with any exertions on their part to secure the mnterinl after it had 
reached the plains of Indie. 

The trnde of Borax with lirilu is nlmost entirely confinod to the 
merchants of Jiigndnri. I nm informed that they llnd only n few days 
ago, a stock on hnnd of 2,000 maunds nt .Jugndnri, which they could 
not find n rendy sale for, the sales effected therc this seas011 being 
at 9-1-0, the pucke n~aund.  

11.-With reference to the latter part of p a r ~ g r ~ p h  three of 
this report, I herewith state that, according to my ii~forrnntion nbout 
5,000  puck^ maunds of eighty rupees the seer of Ijoras, lmve thig year 
been brought to Kulu ; 3,000 m ~ u n d s  more &re s ~ i d  to be in Lahol, 
held bnck by the trnders until wllnt has reached Ku l~ l  hns been sold 
nrld in the hope of getting n better price. 

At Sultanpoor, in Kulu the Bornx roughly cleaned, sold in Oc- 

price ponan, xg. tober to the latter md of November, nt fmm 
f i l l l t n n ~ o ~ r  fchln 4 to folly Its. to 4-8, the p C k n  mnllnd it, ia now 

5 Hs. J u g n d ~ r i  from I) 
t o  12 per puckemeund. the end of November se l l i~~g ~t five Rupees ; 

. . 

and at Jugadari from the lnst accounts, is sellin8 at tell ltupeca, whereas 
last year it fetched twelve Rupees. 



OF TBIBET. 54G 

G hoshain Wuzeer of Mundi, who is a great trader, has about 1,500 
maunds, and I am informed that oaly about 

i'nport frO1ll POO- 1,200 maunds were taken this year through ga in 1851. Mds. 
In Saltaupoor, 5,000 the state of Bissahir, so that the total brought 
Jn Lahol, ...... 3,000 
Vuzeer Goshein. from the Pooga valley this year appears as 

, r 

In fiis'ahir, 1,200 nearly as possible to agree with my former re- 
Total,.. ... 10,200 

port, estimating the full produce of Pooga 
annually at 10,000 maunds, for from the 1,500 maunds brought by the 
Wuzeer, I find 500 maunds, are still in Kuln, and calculated in the 1,500 
left for sale at 7-8-0 the pucka mauud, which would make the total 
import of Borax this year from Pooga 10,200 maunds of eighty ru- 
pees the seer. About 200 maunds remained buried in snow from last 
year's import. 

12.-The Borax is purified in ICulu before i t  is forwarded to 
Jugadari, but there i t  undergoes another refinement before i t  is sent 
on to Furruckabad or Mirzapoor, and eventually to Calcutta, tllougll 
I have reason to believe, that very little gets so far. 

13.-In consequence of the imports into Kulu from above, being 
greater than the imports from the plains, carriage to the latter is very 
scarce, and although r\ mule brings four mauuds of goods to Sultan- 
poor from Jugadari, for G-4-0, a mule carrying the same weight 
from Sultanpoor to J~lgadari  rcceives from tell to twelve, or at the 
rate of from 2-8-0 to three rupees the pucka maund. 

From Jugndnri to Furrucknbad it  is taken on hackeries, twentp- 
five mnunds on each, for the hire of which fifty rupees are paid, and 
from thence by wnter ; the price of boat hire varying considerably. 
l'hesc statistics, however, would be a guide to any European merchant 
wishing to engnge in the trade. 

14.-The difficulty of procuring cnrri~ge here would, at once, sug- 
gest to a speculative person, the necessity of keeping up a certain 
lri~nlber of mulcs iu Kulu, and which the n ~ t i v e  merchnnts assure me 
would invariably be llircd for nine months in the yenr, a t  from two to  
three rupeee the puclca maund, ~s far as Jugadari. 

AS the expenses nttendiug such an est~blivhment might be con- 
aidercd unnccessnrily swelling tlle reading matter, I af in  the eatima- 
tcd cspence iu an appendix sheet. 
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15.-The expence of conveying a pucka maund of any goods on 
mules to Loodheeann is the same, viz., three rupees as to Jugadari. I t  
would be for the consideration of merchant, whether the best and 
cheapest mode of conveyance of Borax to Europe would not be via the 
river Sutlej from Loodheeana and Indus to Kurrachee. 

16.-The Chief Commissioner having expressed a wish for an early 

reply, you will observe that I have lost no time in endea~ouring to 
meet ,his wishes-it may be that I have done it too hastily. 

I am not aware that I have omitted in this report any thing con- 
nected with the subject, which has come to my knowledge. 

I have no doubt there are great deficiencies, but if any should 
hereafter be pointed out to me, or should further investigation be con- 
siderecl necessary, I shall feel it my duty to give i t  the full weight of 
my ability and exertion. 

17.-I may add, in conclusion, that at  Leh I had an interview 
with the Choba, or head Chinese trader from Lahassa, and as he said 

there were many places in Thibet, where Borax was procured in the 
Chinese territory, I begged he would exert himself, and induce the 
trnders to briug, as much as possible, to the nearest frontier boundary 
for sale, and this he promised to do. 

I have, &c., 
(Signed) W. E .  HAY, 

Assistant Commissioner in Kulu. 

A't~ggttr, in Kulu, 29th Novemler, 1854. 

AFPENDIX S H E E T  TO REPORT. 

Showing the probable expense of the Establishment of 100 lnliles 
in Kulu. 

I f  mules are kept at Bajowra, in Kulu, they would mnltc nine. 
trips to Jugadari in a year. 

............ To purchase 100 good mules at 80 Rs. 8,000 
Thirty-two men, at 5 Rs. per mensem for a year, ,, 1,920 

TWO Darogahs, at 6 .........................,. 144 
.................... 1,800 rnai~nds of grain, ,, 1,800 

Gear to last for three years, .................. 600 - 
Total outley,, .......... Rs, 12,364 
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Grass might be an occasiollal expense, althougll the traders as- 
sure me that they never pay for it, but graze on the road side, or 011 
the waste lands. 

P r o j t s  for one year. 
By hire of ninety mules for nine months, .... 

Supposing 10 to be sick or out of work, 
} Rs. 6,480 .... 

Carrying hurdetrs elsewhere (luring three montlis 
.......................... in the year, say, Rs. 1,000 -- 

..................... Total, ,, 7,480 

The mules would also be able to  bring return goods from the 
plains, such as coarse cloth, goor, leather, and articles for the Ladak 
and Y arkund markets. 

Camels also could come as far as Dehir, the Puttun on the Sut- 
lej, near Balaspoor, if it were considered advisable not to  employ 
mules the whole distance to Jugadari, or Loodheeana. 

(Signed.) W. E. Hay, 

Frol~t 
CAPTAIN W. E. IIAY, 
Assistant Cotnmissione~* irt Kztlw, 

1'0 
R. TEMPLE, ESQUIRE, 

Sec~~etary to the Chicf Commissioner, I'unjal. 
Bated Camp Phuta Kzcll, Llecember 8th,  1851. 

SIR,-With a view to endeavonring to give as inucli information 
ns I am able on the subject of Borax, I bcg to add somc further par- 
t,icular~ in co~ltinuntion of the report on tllc sarne subject, ~vhich I 
had t,he honor to forward towards the latter end of last month, aud 
which, if you see no objection, I beg may be added t,o it. 

Jyungtchui-ki-RigzI~in~, I<usllok, is a Lalnba frorn L a h a m ,  who 
first vigited me in Spiti and subseqlxently in ICulu, lie is an intelligent 
Inan, on a pilgrimage to Rawulsec in Mundi, and will probably be 
more than one year in our country, rcturr,ing to 1Culu and Spiti in 
the warm weather. 

Ry him T am informed bhat Borax, i n  very great qnantity, c,an 
IC procured in IIundis from ICungri, which i s  just uritler the Tiae 
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Icailas, to nu far a3 I can make out, about longitude 80. 30' that 
there is a great fair held annually at  Gya Nima, which is a large salt 

lake, and to which the people would bring it. According to his 
account it is in very large, pure, white crystals, and a finer descrip- 

tion than any procured in Maharaja Goolab Singh's territory. On 
looking a t  the map, the natural route for this trade would appear to 
be through Gurhwal or I<einaon, but I suppose there would be no 
objection to my using the influence I possess with this and other 
Lambas, with whom I have frequent intercourse to facilitate our 
measures to secure what at present appears to be so desirable an ar- 
ticle of commerce. 

This Lamba has likewise promised to furnish me with his route 
from Lahassa to Spiti, with his remarks on the journey, which pro- 
bably will prove of interest$. 

I have received R specimen of Borax, which differs from any I 
have hitherto seen, in very dark crystals, almost black, and said to 
be of very good quality. I shall submit it to Monsieur Marcadieu 
for examination, and ~hou ld  it prove to be of as good quality as it is 
represented to be, I expect through this Lamba, whose influence 
Reems great, to be able to get permission from the Thibetan autho- 
rities for a few traders to proceed to Silipu, near Kungri, where it is 
procured. 

Tchootul Marsen and Menzul are also places where the Borax 
is procured in large white crystals, all within four day's journey of 

Kungri but these places are not marked in any map which I posseus. 
The Borax trade a t  Sultanpoor is somewhat more brisk than it 

was when I l a d  addressed you, having risen to Its. 5-10, with every 
probability, the merchants tell me, of rising to Rs. 6 the pucks maund, 
and the traders are quite delighted at their prospect next year, which, 
I sincerely hope, may not be checked by any proceedings on the part 
of Maharaja Goolab Singh. 

I have, kc., 
(Signed) W. E. HAY, Captain, 

Assistant C'ommissioner in  Kttlu. 

Camp Pltnta h'ltll, 
The 8th Deecmber, 1854. 
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No* 1330. 
Frona 

CECIL BEADON, ESQUIRE, 
Secretary to the Gavel-nn~ent of India, 

JOHN LAWRENCE, Esquire, 
Chief Conzmr. of the Punjab. 

Dated Fort  William, the 10th April, 1855. 
SIR,-I am directed by the Honor~ble the President in Council to 

forward to you a copy of a report on Tincal, of 
Foreign Dept. 

the committee of the Staffordshire potteries, 
Chamber of Commerce, and to request that you will state, for the in- 
formation of Government, what further has passed on the subject of 
Eoras, in reference to the instructions issued to you in the letter from 
this Department, d~,ted the 12th January last, No. 189. 

I have to be, 
Sir, 

(Signed) C. BEADON, 
Secretary to Governqnent of India. 

Fort  William, 
The 12th J a n z ~ a y ,  1855- 1 

The Corn~nit~tce of the Staffordshire potteries, Chamber of Com- 
merce, to whoin werc referred the fieveral reports aiid communications 
forwarded by the Governor-General of india, on the subject of Tincal, 
beg rcspectfully to direct the attention of the Indian Government to 
the following observations :- 

1st.-Prom the discrepancies between several of the reports as to 
the price of Tincal, (which is stated as high as &2-2-0, and as low as 
7 sllillings per cent,,) the committee see reason to suppose that some of 
tlie Gentlemen, by whom these reports were furnished, have been mis- 
led by the native dcalers, or other parties, from whom they derived 

R 1011. their inform t' 

2nd.-It i ~ ,  howcvcr, obvious from the tenor of all the reports 
that by far thc grcater portion of tho c o ~ t  of Tincal, at  the place of 
sh~pment,, wises from tllc heavy expense of inland carriage. 

3rd.-That thrre docs not nppear to bc much pro~pect of increaa- 
ing the supply, or diminialling the pricc of :he article, unless great 

improvements bc cffectcd in the roads of thc ~ntcrior. 
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4th.-Tliat the conversion of Tincal into Borax appears to be 
more espensive in India, than in England, and i t  is better, tllerefore, 
to ship it from India in its raw state. 

5th.-That Tincal possesses all the properties of Boracic acid, the 
substa~lce from which Borax is usually made in this country, and will 
answer the purposa equally ~vell. 

6th.-That Boracic acid, is now only obtained from certain 
gprings a t  the Lagoons in Tuscany, which are under the controul of a 
single proprietor, who has, therefore, the monopoly of the article. 

7 th.-That about 1,100 tons of Boracic acid are annually import- 
ed from Tuscany into England, and are there manufactured into Borax, 
of which about two.thirds are consumed in the Staffordshire potteries. 

8th.-That the supplies of Tincal from India appear within the 
last few years to have varied from 300 to 600 tons per annnm. 

9th.-That the prevent price of Borax is about &92 per ton, to 
which i t  has been raised (under the operation of the existing mono- 
poly,) from &50 wlthin the last 5 years. 

10th.-That the excessive price materially limits the consump- 
tion, rind if the article could be purchased a t  about aE60 per ton, there 
is no doubt the consumption would be doublcd. 

1 lth.-That an increase in the corisumption of Borax would 
greatly diminish the use of lead and other substances, which are 
very injurious to the workmen. 

12th.-That since the recent rise in the price of Borax, the 
Medical men in the district hare observed a great increase in cases of 
Paralysis and other diseases, usually attendant upon the use of lead. 

13th.-That it is, therefore of great importance in a sanitary, as 
well as in a commercial point of view, to take measures for diminish- 
ing the price, and thereby increasing the uae of Borax for manufac- 
turing purposes. 

14th.-That ascluming the freight, from Calcutta or Iiombay to 

England, to be $4 per ton, the Tincal of Inclia rnight (in the present 
stnte of the market) be brought into competition with tho Boracic 
acid from Tuacany, even if the former should cost 8 7 0  por ton at tho 
Port of ~hipment, although at such n price there is not liltely to be a 
great increase of demand. 
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15tll.-That if, however, Tincal could be obtained at Calcutta, or 
Bombay, at about $45 per ton, a ready salc could be found, and a 
handsome profit realized in this country for a much larger quantity 
than has hitherto been imported. 

16th.-That in collecting the Tincal, great care is required to 
keep it  free from sand, or other extraneous substance. 

17th.-That as there appears to be little hope of increasing the 
supply or reducing the price of Tincal, except by a great i~nprovement 
in the internal communications of India, the committee beg respect- 
fully, in conclusion to impress upon the Indian Governlnent the im- 
portance and desirableness of taking the best means in their power 
for effecting this object. 

(Signed) M. D, IIOLLINIS, Chairman, 
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