





- NOTICE,

I'r is necessary that a Word or fwo should be sa.xd in explamatlon of the

‘ system of spelling adopted in this book.

From typographieal and other difficulties, the va,natle& of consonanth

in the vernacular, have not been distinguished by the dxmmtma,l points
sometimes adopted. To this, indeed, an exception is to be found in the

Cei 3

nasal “n” which often closes: Punjabi words, this is represented by» bol
The vowels in all purely vernacular words are either acoented

unaccented. Of the accen d. \mwe]s—
g is a,lways‘ ‘broad, as ir

L

n tiel I‘rench by gwtea,u. ‘ i
e is always pronounced i ay, ’ or as “6” in French.
{i is long, as *“ ee. 1 i
o is long, 11ke i 6 in depot

i Jong, as ¢ o vt A

y is a consonant, a$ in “yes”

The unaccented vowels are— .
a always like the L koo bbb
i Blesta’ in“pib. T :
w like the “ u” in “ full.”

The varieties of consonants need not, for the mere understandmg of

i

AM iy

' the terms in this book, be nicely attended to.

Indeed, in any ease, it is rare to find an Buropean who really dis-

‘tmgmshes between the . and the e ; or between _g, 5, &; 3.

. The, only thing I could have wished would have been to distinguish
bhe guttuml ¢ gham, and the khe ¢ ; but this was 1mpract10able for want B

of typei.
1 may add in bhe ain g is represented by an. apostrophe ( ) before the T

t vowel to Whmh it is attached..

Any reader who will remember the vowel list, Just given, Wlll ﬁnd no
difficulty in correctly pmnouncmg the vernacular words in the book.
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‘3, Gﬂl 2 jbr “ Vzmu,” read © Rana.” ;
6, No. 18,,/br « chinohar,” read % chmchm' 1 ; !
E; 38, for « Jhilam district,” read thmg district”
i 14, ftw i Kabusl 7 pead ¢ Kabul.” |
iy R B o G far o pulla,m,” woad phulahi?
49, No. 262, Ko, for “Tardhat” read “ Jaribat” |
i e 49, Col. 2, for i Kl\ﬂ.tan,” read  Khutan,”
i No, 889, “lamp black” has been orroneonsly plased with the mmeral colors,
s | 66, 5 802, for “ Kashkar,” read ¢ Kashgér.” e
it fise 96, ., 417, for “ vitrous,” read ¢ vitreous.”’

i 08 G B8 Rkl AR e < tabk' ”
Gl D ok, BBY, o dae pead @ A4r
‘ i (hea.(img  alum??), for * FH,ITKAJ!I," read * FITKARL”
123 (botﬁtom of 2nd col.), jbr 20,000 foet,” read ¢ 26,000 feet I
158, No. 161, for  samundar khdg,” read samundar chig o
156 (2nd col. last line), for ¢ kimakht,” read * kimukht."”

Y »

5 158, No. 661, Jor ¢ Shitaz, read Shirnas,”
T 7 (1st col. note), for collapes,” read ““ collapses.”’
e 18T, last line, for ¢ of, » read “off?

D198, No, 787, for “dying,)! read  dyeing.”
PR A A 197 (1st col.), for «damani-i-koh,” read ‘¢ daman-i-koh.”

: | 204 (1st col. s fnr  doonitifolious,” read “aconitifoling”’ .

» 239, No. 841, after ¢ phog,” insert the flower and fruit of © Calligonum polygonoides.”
L e 870 for “ suya,” read * siya.” : : {
s 244 (2nd col., bottom), for ¢ athdwand,” read “ atharwmﬁ."
: ; ‘245, No, 880, for * Cenchrus echiatus,” read © C. echmatus.
s 28T, ,, 898, for ¢ samirik,” read ‘! samaruk.” ‘
Al 260 (top of 2nd col.), “used by miris,” read “ Kashmiris,” and dele the syl]able “ kash”’ in' the

an line nbove.

% cnlliﬂower,” read ¢ cauliflower.”

| 264, No, 928, after « phogli,” insert  (Calligonum polygonoides.)”
269 (bottom of 2nd col), for “berberi,” read « berberis.”

970, No. 962, for « digh,” read *dakh,”

18t ¢ol.), for “ phalijari,” read ¢ pilijam ‘
"*(21161!:.30]., top), Sor & rmsm,” read * currant 37 for ¢ resomb1es,” read “1i8;” aud for ¢ Berbem

col., neﬁr bottom), for & species of pnmeﬂa ? read * Prunella vulgaris.” Sl
322 (31'5 ﬁnd ‘Mi hes.dmgs) read ¢ MOIST i for “dry ;! and “DRY,” far " moiat 1

»
)
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232,fwr . alsus, raad “abmxﬂ o j
j 124:7 wfor & rubictmda, read “ruba

353 No. 1300, qﬂer i#e Sw )
iy 1800, for. speci
il 1326 far i« Spi

46’0 4ﬂer “Kankol mmch ” add * this name is alno gwen to the bamen of Cstt:'s.’,’
| 1467, afser « Tnglmm,’ ' qdd ¢ Baliospermum indicum.” ‘ i
1474, for  Rottleria,? read Rottlera.”! j
34 (3rd col. ), fir “ Puliosum,” read “ foliol osum,*
395 (2nd ,, ),far i« genemlly ’read “ gron ‘
 (2nd ,, mear bottam), for al‘ ’ ; i
‘ (2nd 81d line from bottom), for « ymlda,” read yxeld "
471, No. 1718 Jor  cusps,”’ read « cups.” s
e 1728, for % jhénd,” read ¢ jhand.” i
j “ sp il AT (t0p of 2ud column), Sfor bhén,” read “han | Mt
Wi 503, No. 1751, dele # from the word Kangr 1, and plme it agumsﬁ « Roum L fmr;har down‘.‘{
o BI0, ., 1759, for “tirwah,” read “Tiroch? | L
L B14, ., 1785, for “ser” read “sar? | o R L
w  B24, for “ GOLDITREAM,” read ¢ Cor.nsmmm." ) ! L i /
» 041 (near bottom), for “ seorrata” read serrata’ i i { L i ‘ i
w64, No, 1809, for “chota buti,” read “chitta bati.” o i i
864, ,, 1810, for “lathes,” read  laths,” ‘ b ey
wBgLy 2018 add ¢ (or P. arya F)" it ‘ i

N




- INTRODTORION,

Wn N the Ex}nbltmn of 1864 closed it i d&sxgned to pubhqh a Cats

L alog‘ue of the articles exhibited, logether with a brief descnptxon such as
iy Was published after the International Exhibition of 1862. |

) Bt g*mdua.lly as the work progressed, it was found ﬂmt the materlals

| avaﬂable could be worked up into something more complete ‘than a mere
Oata,logue and, consequently, the original design was abandoned, and I
set myself to the task of cndeavourmg to prepare a ¢ Haxp- BooK oF mm
Hoonomio Propuors o aE Punas.”

. Hen wmtmo such a Hand-book, it would have been necessary ditticr ‘m

i adopt an. alpha,behca,l arrangement of the names of articles described, or

else to cIassxfy the specimens and describe the products according o

 olasses.  This latter plan was adopted, parﬂy because it was easier in the :

state in whicli the matemals then were; partly because the principle of |
clasmﬁmtmn is more smentlhcaﬂy correct, and helpq to give a better idea

i bec:mse adopting a classified plan, and taking the individual specimens
i for descrlptmn from ‘the Exhibition collection, the original design of'
prepamng a Catalogue would not be altogethér overthrown.
. Moreover, in preparing the collsction of the Central Museum at Lahore,
i m the Heonomic Department, the specimens have been so selected and
arra.nged as to illustrate this Hand-book ; and now any visitor going round
mth the volume in ‘his hand will be able to examine in substance, amy
j specxmen he. reads a verbal deseription of.

A collecmo properly grouped together becomes to the infelligent speotam
tor, & perfec ,1story of the social condifion of the country it represents.
The peculmntws of various tribes are revealed by their clothing, by i;halr
arms, and their trade implements, which are represented in appropriate
sections of the eolleetlon,mw}ule the prevalence of peculiar classes of

mmufactmes bhe speclmans of then' fine arts, and their musical instru-
| ! B

_ of the groups of products which the proyince supplies; and partly also,

i




ments, gw‘e}‘f an m1ght mto the astes. and habzts of the ,people and
indicate to a certain extent, the phenomena of theu- ‘mental and moral
condition. N or is this all; the grouping together of series of produets of |
different Tocalities, especially in a provincial Exhibition, gives us more'f
information about the trade resources of the country and shows more what |
itis capable of producing, than the most detailed accounts of travellers and
observers, be they never so acute ; for, provxded only that the district col-
" Jections be made with ordinary intelligence, we have the inestimable
i adva;ntage of taking a comparative view of several regions rather than L
< | isolated view, however perfect, of any one. Nor does our knowledge, off_'fsf ‘
_ language pass/without benefit ; the mteresbmg synonyms that ocour as. we
| review the same substances produced by different, districts and note the |
names that each district gives them, furnish uy with a fund of mfonna— 0
tion that dictionaries and text ‘books can never supply. | i

The Eshibition of the PunJab of 1864, was the first of the kmd in
Upper India, and was opened almost simultaneously with the Agricultural
Tixhibition of Caloutta, and was closely followed by an Exhlb1t10n héld at |
Roorkee, in the N. W. Provinces. |

The Exhibition was primarily for the producta of the PunJab mcludmﬂ e
Kashmir and adjacent States, and the hill distriets of Simla and Kangra, \ i
as far us Spiti, Lahaul, and the borders of Tlnbet 'The political bound-
aries of the Punjab were taken for the purposes of the Exhibition ra,ther“‘
than the natural or ‘geographical, and accordingly the gold tinsel work
and i 1vory miniatures of Delhi and the indigos of H'mm, were allowed to
compete as Punjab produce. Accordingly the present work mcludes the

products of all these territories. j

It will be observed, that apart from ’rhoqe articles which are confe%ed-
1y foreign, or derived from other parts of India, there are a large number,
and especially in the raw produce department, which, though found in
every bazar, or commonly used in particular districts, are not the actual
produce of the places from which they are exhibited, but are in fact col-
lected from a varieby of external sources. In ot a few districts, the im-
ported articles are quite equfﬂ in number to the indigenous. » If a districk
is specially productive of any particular commod1ty, it is sure to be defici-
ent in some other, which it has to import. If, for instance, the district
producu all the grain it consumes, it 1s likely to import the greater pa.rt
of its other reqmmtes,mlf it is a dye-producing district, or ‘a‘ mmeral o

)
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INTEODUGTION

yleldmg one, hke the Hﬂl Sta‘oea, its gram will be unporbed It may be
mterestmg therefore briefly to review the principal sources whence the
various articles, raw and manufactured, which are in use in the Punjab,
are derived.  The various commodlfnes may be conveniently grouped as
 follows i=— : i B \ ‘
il I --Art1c]es produced either in the place swhere they are found or in
- some other adjacent district within the Punjab-—these may be subdivided
|  into two marked classes, as the produce of the Plains, and of the Hills.

TII.—~Goods derived 'from  Kabul, Kandahdr, 'Bukhéra,, and Badakshan,
&c ; through the Bolan, Khaibar, and other passes and routes of the
‘West and North West Frontier. TIT.—Articles d;rect from Kashmir
and its provinces, and with them may be classed the' Thibetan products,
coming vid Yarkand. IV.—Auticles brought from Hindustén, by Delhi
- &c. V.—Axticles imported from Bombay, Kérachi, and*from Calcutta.
The substances included in this last division are in their turn the products
of a variety of countries, Huropean, Asiatic, and African ; it will be suf-
ficient however, for our purpose, to trace them to their great marts, with
which alone the merchants who bring these products northward have : any
connection ; mevely distinguishing European goods from those of Africa,
Asia, and the Persian Gulf. A few articles from the Straits Settlements
have to be included in this division, still fewer from China, and some
: '?fi'om Ceylon, such as gems, pearls, and spices. This completes the list.
I now proceed to notice the various classes of articles in the order in
~ which they are enumerated. "

. L—Auticles produced within the Punjab, comprising the produce (1st)

R the Plains; and (2nd) of the Hills. :
~ The Plain districts of the Punjab, greatly resemble one another in their
_‘génveral physical features,—the main difference consists in the fact that
- some are better irrigated than others, and that some include large tracts
of s;mdy' ‘unproductive‘, country, like the desert portion or “thal ” of Mul-
tan or Muzaffargarh. The climate of such districts is Lot and sultry ; the
amount of rain that falls is at its minimum and cultivation is almost en-

tirely dependent on canals and artificial irrigation. In this respect no —~

. doubt these districts differ widely from the rich plains of the Jalandhar
and Biri Doabs, where not only do the great rivers fertilize the soil, but
the peuochcal rainy season seldom fails to yield an abundant increase to
the summer sown crops of the “kharif.”




iv L mmonucmou.

Excluswely \c@nsm’mnfr of an alluvml clay soil, more. or less mterxmxec*{
with sand, whlch has been either washed down by the great rivers or col-
lected together by the effect of wind-storms, the plams contain. bui; few
mineral products.*’ In almost all distriets  kankar,” consisting of 1 m'egu
lar am«l fantastxcaﬂy shaped pieces of calcareous concrete, abounds ; this
forms the principal material for road-making, and this is the substance, of
which is eongtructed, for more than bwo-bhirds of its whole length, that
 gigantic roadWay, which cormects the capital of our Indian Empire with
| its farthest outpost on the Khaibar frontier : this mineral also yields when

L burnt, an excellent lime for mortar, a quality not a little valuable in (11s~ .  ‘ ‘

. tricts where for miles round, the plough of the farmer never strikes upon,
a stone, and which would be otherwise dependent upon the 1mpotts of
other districts before a single honse could be erected. ‘

Coarse pottery elay is found in every district, sufﬁclently plﬂstlc to
produce the rude vessels in. common use, and generally fit for brick-mak-
ing ; while the relics of these manufactures again furnish a material for
road-making, or ground into powder form the ¢ surkhi” used to mix with

lime for building purposes. Some white clays oceur in several parts,

which are ounly useful as washes for houses and walls. Common saltis
produced by evaporation from brine pits in the Grurgaon district, and to.
gether with the produce of the “Sdmbhar’ and other salt lakes of the
Jaipfix territory, forms an important article of export eastward ; whxle ‘
a]l the Punjab proper, down to the southern Derajét is supplied from the
mines of the Salt Range, where vast beds of pure rock salt are either work-

ed in open quarries or by galleries and shafts cut in the salt rock itself.

Saltpetre is made in most of the plain districts, particularly in Miltdn,
Dera Ghazi Khén, J hang, and CGrugaira, where it effloresces spontaneously
about old ruins, and is collected and purified by boiling and re-crystalliza-
tion, It forms a considerable article of export both inland, beyond the
frontier, and also to the seaports. A company for the manufacture of
saltpetre has recently been established at Mnultén. Crude soda, called
“gajji,” is produced in Sirsa and Crugaira, &o., by burning various saline

* Speaking of the “plaing ” in thls place, I of conrse exclude, not only thase distriets which contmg por-
tions of the great Himalayan chain or its abutments, but also those which contain the inferior ranges, such
48 the Jhilam and Shahpay districts intersected by the Salt Range, or the Delhi and Gurgaon districts, into
wlnch branches of the Aravalli hxlls extend the mmeral products of such are far more vaned and mbelestmgn




, ‘ery 1mportant pro&ucﬁ and ayrtlcle of commerce at Kala-
s exported to all pmts of the Pungab and is taken also.

eral of the. la.xge CItleS some chemlcal prepmmtmns are manufac- |
L more or less imperfectly ; at Lahore for ingtance, mineral acidg—
ssulph* ie, nitric, mixed nitric or Aqua regia, and hydrochloric, are made.
ﬁulpha.te of copper and acetate of copper (“mngar ’), are produeed ab
;Ammtﬁm", at which place as well as at Jagéddri in Ambala,h\, borax, brought
l"\doWn in a erude state from Ladékh, is refined and cxystalhzed At
_ Lahore, a salt, termed “lota khar,” which is a very impure cyamde of
 : ”potass,mm, 19/ prepared for the purpose of electro-plating ; and some of the
impure salts of mercury, “ raskapiir,” (mixture of calomel and corrogive

"”,ﬂig‘lsubllmate) and “ddr chigna” (corrosive sublimate), are occasiomally

__\’,‘manufactured as also the sulphurets of arsenic, “nausha.dar ki’ and
. “hartal,” and also the oxide of lead, “miirdd sang;” though the processes
' «’,are unwillingly disclosed by the manufacturers. Salammoniac forms a
considerable article of trade in Karndl, where the manufacture has been
 known for ages. “Kasis” and “kahi,”~—earths containing iron in the
‘ ‘i@rm of an anhydrous protosulphate of iron in ~white satin-like ecrystals
~ and in the form of a sesquisulphate, are obtained from certain bituminous
o shales, and are found extensively mixed w1th the alum shales, at Kalabagh
. and at Pind Didan Khén; they form a considerable article of internal
ol trade ‘being much used for dyeing purposes, and as a styptic and astrin-
. genﬁ in medicine. These are almost the only mineral products of the
W ‘p]am distriets. ‘
' We turn next to the produ(,tw of the vewetable kmgdom. The rich
L j‘and fertile tracts that border on the great rwers,—-—«evtendmg inland to-
L wards the centres of the « doabs,” as far as the fecundating influences of
| their waters are felt, -~y1e1d annually an abundant harvest of grains of all
kinds ami Imlse, which form the staple articles of food to the great ma- |
‘jority of the populatmn. As a rule, the cultivators do not consume the
wheat ’they pro&uce, but keep it for sale, and subsist on the pulses, barley, |
ing.  Rice is grown in many of the plain districts, espe-
cially along the ba,nks of the rlvers, The rices of the Kangra Valley

»




and of' PeshaWur are celebmted Of frmts that are dmed as art
trade, the number is few : the berries of the Cu apparis. apﬁylm, i
dora persica, and some others are dried or pwkled but only for log
| consumptlon. The districts of Miltan, Dera G‘rha,m Khén zmrl Mumﬁ’
.garh, produce dates in large quantities ; which are, however, of an infer
kind ; they are preserved, either by being dried or else by being b
in oil and water, and then dried. The dates are the produca of Ple i
sylvestris ; unless indeed those at Multén be considered as 2. dactylifera
 The fruits grown in the Punjab are too numerous to be inserted b
. but mangoes, peaches, plums and grapes, melons, strawberries mtmduu
' from Burope, oranges, lemons, limes and citrons, are among the best.
| Of spices, red pepper, turmeric, cummin, anise and conzmder, m'e ‘hh
commonest products. w | ‘ i
Sugar-cane in several varieties is grown abundantly in Well lrnga- 0
| ted places, and the manufacture and export of molasses and sugar is large,
L Tobaceo, cotton, and flax, also, must not be forgotten among the agn-v o
e cultural products which the Punjab can show. e
Of dye stuffs, almost every district produces some. = Indigo _is cultivated' iR
in most districts, but in very small quantities and of inferior quality, ex-
cept in Miiltdn, where it always has been in considerable repute, and is
o - now likely to be still more so under the auspices of the: Punjab Indlga‘ ¢
| (Company recently established, whose out-tum of indigo promises soon to
. equal the manufacture of Bengal. The *Miltdni nil” is an established
quality of indigo with the dyers throughout the Province. Dera Ghazi |
Khén still continues to produce this dye, it is said to have once hadia
very large trade in it with Khordsan ; which, however, was diminished ‘
owing to the adulteration prastised in the.manufacture.® ' Another dye
sbuff, that is an article of trade in many of the districts, is kussumbba, or
safflower (Carthamus tinclorius). The best is brought from the Hills, but
Hushyarpiir kussumbha is a recognized variety, as second in quality, and
Glujrét kussumbha is also to be had in the Lahore bazars, Other dyes,
such as pomegrajnateqind” dhik flowers, tim flowers, mehidi (Zawsonia),
are produced in varmus dxstmcts and will receive special notice i in ‘ohen' :
appropriate place. ‘ e

* MAror PoLuock’s Report on Dera Ghazi Bhan,



wil

‘ Tamamw mdwa, or “fards tree, used fof dyeing
| m the Jhsmcr Cruwa.lra and | Muzaff'argarh

The galls‘i‘pl:oj_ oed
| purposes, ar )
 districts, as also
~ maunds are annually collected g

Oils are Targely ma,nufactured in every éhstmct The “assu” or thrde

. “;tale), and alsi,” or lingeed oil, being: the commonest Almond oil is
~ manufa tiared in small quantities at a very high price, and oils expressed
j fmm. o seeds of cotton, from various species of gourd and melon, from
. the seeds of the safflower, and from poppy seed, are also to be obtained ;
L the othar oils are prepmred principally for medicinal purposes by the drug
i gmts of the larger cities.
| Gums are produced, but not in any thmm like the vmlety in whlch they
o oacur in the southern provinces. Most of these that are medmmal or
‘fra,grant are unported and will be noticed in our account of the Hmdustzm ‘
and North West, Frontier produce.  Grum of the Acacia arabicais common,
the best comes from Delhi, though it is capable of being produced of excel
lent quality in other districts.  The « siris ” (deacia serissa), yields all
coarse gum used by calico printers. The ¢ dhak ” yields an astringent
.~ gum much used in medicine, and is said to be produced about Thanesar,
Ambalah, and some  adjacent localities where there are large jungles
c.,w'ared with dhék trees. Lacis produced in many districts, especially
Wi Nurp in the Kangra valley, and in Kapuirthalla, where the insect
3 ! lives on th& dhik tree, Just mentioned. ‘
. Of drugs used by the native practitioners, not a few are the common
~ produce of nearly all districts in the Punjab, but a considerable number
| e, ?"broughﬁ from the Hills, and others come from Afghamstan, Kiébul,
o (1 Turklstan, as far as the borders of Russian terribory. + The remain-
s mg clrugs in use are imported from Central and Southern India, from the
wlands, or from the Persian Gulf. Delhi and Amritsar are the central
: 'jflmparted medicines.
0 a,nd,sxlks, the finer kinds are not the pmduce of the lens,

# MAJOR POLLOCK’S Repess on Dera Ghizi Khan. .

1/ The “ gillax pa  § d (Lammama), used as a drog, 18 an instance of this. Itis obmmed so]aely

wid Yarkand, from’ the sho‘ ‘of the Caspian sea, CUNNINGHAM, in his «Ladakh, " has made a greak
‘ mistake abouf this dr‘ug 5 M alls. 1b a mnel the word is ‘patr,” a leaf, not “)’“t'”‘“’ ;" a stone,

ammn rbzmtpw W)y saron”’ (Sinapis racemosa), til7 (Sesamum orien~




i INTHOI)UQTION. i

but goats haar and commtm bheeps wool form artlcles ot m‘oermal pm»“‘
duetion and dlstmbutlon it ‘

_ The cultivation of s11k in Gurdaspm* and Peshawur may s‘mll be Sﬂld. | ‘
 to be expenmental ~—Dbut there is every hope of this product ‘becoming

a staple one of the sub-montane, if not of several of the Plain, districts.
~ Already Grujrat, Shahpur Lahore, and Amrxt{mr, have taken up the sub- ‘
jects and the. experiments, as far as they "hawe qone, have been moqt,_

promlsmo. | L e
. Or MANURAOTURED ARTIOLES in use in ‘che provmce, the great maJ onty i

i are produced within the Punjab, a few are however brought in by the N..
W. Frontier trade. The demand for Buropean piece goods, and for vari-
ous other articles of European manufacture, useful and ornamantal 18 d’uly{
increasing. ‘ i i Rt

Within the province, several cities and districts have become celebra-
ed for particular manuf'actures 3 and native society, ever slow to change,
maintains the distinetion, although many other places might, and indeed |

o some extent do, produce equally well the very same articles.

. Cotton goods are of universal manuficture, but the Jélandhay Doab 18

especmlly celebrated for its cotton fabrics, and among them the « ghati® ‘_
or diaper cloth. The fine cotton « 1ung13, of Peshawur and the carpets

of the Derajat, are also remarkable. Umbrellas are ma,nufacﬁnredym;the’ |
.Jalandhar Doab. G e
. Miiltén, ‘Bahéwalpir, and Lahore, have long been celebra,ted for s11ks i

it Ba&mwalpur especially for its figured and faney silks, and Lahore for
striped and plain sille pieces. Pattiala, Grirdaspir, Shahpur, Peshawur,
Ludbiana and Amritsar, also manufacture silks. i

Woollen fabrics are not much made in the plaing except coarse blan‘
kets. The best come from Rohtak, but the produce of Sirsa and Leia is
by no means despicable. i

Pashmina fabrics, embroidered with silk, and plain pashmina cloths
are produced extensively at Amritsar and Ludhiana, and a few at Lahore.
Shawl weaving, an art introduced by emlgmted colonies of Kashmiris, is
practised at the same cities, as also at Niirptr and Adinanagar, but Wmth :
_ greatest success ab Amritsar ; none of these cities, however, equal either °
in fineness of texture or beauty of colors and design, the genuine ; fabrics
of Kashmir, The shawl weayving of Gtujrét and Giirdaspiir is quite in-
ferior, 1In Lahore, shawls are made from “ Kabuli pashm,” a wool Whmh

o




@pbﬁmﬁmﬁf |

1‘4 mfemor ta the Thxbetan ﬁhaﬁ‘wl‘mo} . MThese shawls are “plain and not
pabtemed like the others. They are called * Lahori chaddar.” '

. Lahore and Delhi are noted for their gold woven fabrics, and. light
 silk muslin. fabrws interwoven with gold threads as well as for all kmds

o of work in tmse;l or kalabatun. ,

|  The art of embroidery is one very consommt Wlth the habits of the
people ; their patience and delicate handling render success certain, and
there is scarcely a town or city where creditable embroidery cannot be
 found. But Delhit is the great place for embroidered fabrics both in silk
. and gc)ld threads, In Lahore and Amritsar the manufacture of “kald -
batiin,” or gold thread, is extensively carried on. ‘
. Most of the large cities manufacture vessels of brass a,nd o’sher alloyed
‘metals ; for smaller work they prepare the alloy in their own “ kuthalis,”
or crucibles ; for making the larger sizes they perfer the fine sheet metals‘ L
imported from Burope. i
The manufacture of armour,mswords guns, and the hke,—-—-«-once had its
~grand centre, at Liahore ; but when the Sikh rule passed away, the demand
ceased. (Of the cutlers some are still in existence and can work; many of
them have settled at Nizamabdd in the Grujranwalla district (their manu-

' fackures were well represented in the Exhibition), others have gone to Guj=

rét, the cutlery of which place is noted; and the koftgars,” who used to
mlay with gold the shields and armour of the Sikh chieftains, by ham-
 mering, with consummate skill, gold wire in various patterns into the
steel surface, have mostly left Lahore for the Kotli Loharin in the Seal-
kot district. They have recently also gone into the Gujrat and Gujran-
| walla distriets, where they develope their art in works of peace ; and now
‘ mstea;d of Sikh armour, inlay caskets, studs, vases, paper-cutters, letter
‘3 welghts, and other fancy articles. There are still persons at Liahore who
ean work magnificently in inlaid armour, and do so occasionally at the
.ca,ll of the collectors of articles of vertu; but in Lahore it is almost in-
posmble to get the a.rtxcles above enumerated as made at Sealkot, Grujrat
or Nizdmabad.
Mach enﬁouragement has recently been given to this beautiful art; a,nd

* The wool is the produce of the Dmnba sheep ‘
©©f This is said only with Nfﬁtence to the Punjab ifself ; the embroidery and needle-work, amllkar,” of
- Bashwir, both in gold thl'em» silk, and pashmms, is quite unequalled. :
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thi ‘subject is Well worthy the attentnon of European merchants, as these‘ :
articles find a ready sale at home. Most of the native workmen are how-
ever poor, and require the assistance of pecuniary advances to carry on
the work; ‘and as they have but little originality as to the form of aptlcles,

it is desirable to furnish them with full size drawings, such as of caskets,

. candlesticks, vases, inkstands, &c. ; with the help of these the m@st beauﬁ-'
) ful specimens of this art may be produced. ‘ o
Tvory painting is carried on with unequalled success at Delhl, as is a,lso

the art of making jewellery in the Furopean fashion. Enamelling of i

- great beauty is executed at Miltdn, and also in the Kangra district. "He‘ré, -
as in all other countries, the localization of peculiar manufactures in dis-
tricts and even within the confines of a single village is observable.

A more minute account of the most remarkable of these manufactures
will be found in the appropriate class and section in the following Hand-

book, they are only mentioned here in passing, with a view to afford an

idea of the general products of the province.

 2nd~Tue PrRODUCE or war Hiis next demands attention; it is
not  very extensive in elther raw or manufactured departments, but never-
theloss the articles of hill trade are of considerable value and importance.
- They come by those routes which are most practicable, and where the ex-
treme difficulty or cost of carriage does not render their import unre-
‘munerative. The dtstrlcts taken into consideration wunder this head are

e Himalayan districts, Chamba, Kil, Lahaul Kandwar, Spm and the

Simla States; the other districts traversed by inferior ranges, are Pesha-
wur, the Deral]fxt Rawalpindi, Jhilam, Shahpiir, Dethi, Gurgaon, Hissar, &c.
One of the most valuable imports is the Thibetan shawl wool, which
supplies the shawl weaving cities of Amritsar, Gujrat, &c., this comes from
’héngthén vid Lé and Rampir, . Wool, the produce of Rémpir 1t%lf i9
also imported.

From the Himalayan range comes iron, pnncupally from the Suket and
Mandi mines, the road for the Chamba iron being not yet sufficiently easy
to make the import remunerative ; some antimony is imported also. - Cop-
per is found in Kashmir, but is not yet an article of trade. Lead is.also
worked at Jammu, and large quantities of galena or lead ore are 1mpm'ted 1
from Kébul and Kandahér; this is principally imported in lien of anti-
mony, (from which natives do not distinguish it), and being. reserVed for
medicinal purposes, finds its way only to the druggists.
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Slatea ate occa.sv 1maa:zg;hwl“ down, and will be more ﬁequently 50 a8

0 the roads are lmproved and the quurmes wor]red raore chmply, Johey are
 of excellent quality. W ;

© Ofedible products, gmger, the best turmeric, walnuts, apples, and pears,‘
&prwots, the nubs of the edible pine, (. Pinus yerardiana,) the ‘zira siy a,

L carraway, (C’amm nigrum) ; and a considerable number of vegetable

drugs, consisting of plants, ferns, and even hchens, form the staple articles

_ of import. Among these may be mentioned chxretta, “glip,” rhubarh,

extract of berberry, (“rasaut,”) the pmchet 1oot or co&tus, violets, acomte

. nux vomica, and spikenard.

‘The Kangra district has a great export trade in rice, of Whu,h the

' most esteemed kind is the ¢ basmati.” Peshawur is s1m11arly productlve
but it is principally celebmted for the ““bara” or scented rice, grown on

the banks of the Bira mvel, which is exported and commands a h

pmJe
- Of dyes, the best kussumbha. or safflower, akal-bir (the root of Datiscus
aanmbma&), kamela, (the powder from the capsules of Rolllera tmctoa m),“

- and harsinghdr (flowers of Nyctanthes t‘rzs/w) are the most important. A
‘madder roob is also common ; it is, however, ‘doubtful if this will equal the
Ghazni madder. ' European enterprize has begun to take notice of the '

waluable ﬂbres ylelded by many hill plants, the nettle, the rozelle, the hill

. hemp, and others. Many other valuable plants are being tried, among

 which hops may be mentioned. It will be almost unnecessary to add to

e

 the list of Hill pmducts the huge logs of deodar cedar, of the Pinus
| ewcelsa, and a few others upon which the districts of the plams the
- railways and factories are entirely dependent, They are floated down on
 the great rivers, from the mountain forests that are within reach of their

banks.

~ The pine forests also yield tar, resin, and might yield turpentine, ex-
q;ept that by the native process of pr eparation, this most valuable product
of the crude resin is allowed to evaporate.

The tea. plantatmns now ﬂoumshmg in many parts of the Hills must not
be forgotten : nor will it be easy to over-estimate the value of their pro=
duce, if only it can be made to find favor in Kashmir and other parts, so

as to supplant the eo&tly and deficient lmport of Chinese tea across the
frontier of Thibet. =

Kula ploduces opmm The Brmsh districts of Spiti and Lahaul haye

C
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but little trade. Spiti appears well suited in every respect for the pro-
duction of shawl wool; but its sterility is a drawback as to pasturage.*
Kandwar 1§ just to the south of Spiti, having as its capital Rémpir, a
place noted for its wools.t An annual fair is held there. Rémpir is
also an emporium for borax which passes thence to Kéarachi; and also, as
before mentioned, for the shawl wool which supplies the Panjab.

The manufackures of the Himélayan hill districts consist almost exclu-

; ‘sivély of woollen fabrics, and the samples exhibited show that they are of
_very considerable excellence. At Kangra, enamelling on silver is a trade
. practised with great success, and the goldsmiths are skilful, especially in

the imitation of Kuropean articles. At Simla, ‘embroidery‘ in Jeather is
practised. ‘

The Hills in the other parts of the I’unjab are not Wlthout then' pro-
ducts. The low rauges around Delhi and Gurgaon, yield building stone,
sandstone, and marble. At Aurangpir crystal is found. In Gurgaon
there is iron, in Hissir there is copper, the small ingots of which are
rarely to be met with in the bazars of the upper districts; a handsome
gray mottled marble, and a curious flexible sandstone are produced in
the same Hills. The products of the Salt Range are well known ; the
name is derived from those wonderful mines and quarries of solid rock
salt which supply the whole province; besides this, the same range pro-
duces limestones suitable for building, iron,} coal or lignite, pure sulphur
(made at Kuhdt), gypsum,§ convertible into plaster of Paris, and also
alum at Kutki and Kélabdgh, and “kahi,” or sulphate of iron earth, and
gold dust. ~Petroleum also is attracting attention in these hills. |

Of the products of the Sulaimani Hills, we have but little information ;

. Spiti has a peculiar importance a8 being the only portion of British Territory bordering on Chinese
Thibet. Mz, Prture Earrrox has discussed the possibilities of a trade route through this province, in
the Appendix to his “Journal of a Tour through Spiti” (Cundall and Downes, London, 1864,) & book.
which will well repay perusal, both from the interest of ifs subject matter and the bennty of the large

photographs which illustrate it.
+ Fine samples of iron, hill hemp, and also a good tobacco from Rampir have been exhibited by ME. |

TER ARRATOON of Lahore. Much information vespecting the interesting district of Knn{v.war, will be

found in GERRARD'S ““ Account of Bandwar,” 1888,
1 A new discoyery of a first-clase iron, in hills belonging to thig sevies, is due to the energy of DR.

HeNDERSON, Civil Surgeon of Shahptr, who not; only found out the ore, but did not rest till he had

experimentally smelted & quantity and forged bars of the metal. The Engineersof the Railway have pro-

nounced this iron excellent.
§ Gypsum, occurs as selenite,—as fibrous gypsum,—as 4 hard gruxmlm gypsum, which takes a polish

like marble,~and as a softer stone useful for calcination to form plaster of Paris,
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. ‘a,t Dem Gham Khan a kmd ef ochreous marl, called Miiltani matti, is im~
- ported from the Hﬂls, to the extent of 10,000 maunds a year.* Some
‘hgmte and some crystals of sulphur, gypsum, limestone, and iron ore are
among the samples contributed from hills belonging to this range.  Of
 vegetable products, some madder 18 grown in the hills of the Dera Ismaxl
~ Khin border. ;
I ‘Th i khan.‘," (Acacza cczz.‘ec/zzt,) Whlch y1elds 1 kath ! or ca‘rechu, grows
in several Hill States. This tree is noticed by Carrain Barngs, as a tree
of ‘ﬁh‘é”;Ka’hgra district, and it grows also in greater or less abundance in
 the lower hills, t as also in the Yusufzai and Peshawur, but the manu-
 facture of the astringent extract is confined almost entirely to the eastern
. Himalaya at Kumaon, and other places beyond the Punjab. - The other
~ hill products of Laddkh, &c are included under the head of Ka,shmw
imports. i
 In concluding the notwe of products directly referable to ‘rhe Pun)ab
H1tself, it will be interesting to examine the lists of the articles imported
into the larger trading cities, both in the upper and the lower parts of the
; provmcemthls will give a good idea of the interchange of articles of com-
merce. 1 have obtained for this purpose returns from Lahove, Ammtsar,f

and Ludhiana, as representing the upper and lower portions of the pro- "¢
. vinge: the other great cities situated at the extremes of the country are

less satisfactory for this purpose. Take for instance, Peshawur and
Delhi ;—the former receives almost exclusively the imports of the North
Western. trade, to be noticed hereafter, and only such things from the
| ,Pun;ab as are only obtainable southward. Delhi again is the mart for all
the Hinddstin trade from Jhanm Ulwar, Patna, Gwalior, and other
| pla.ces, as also for commodities imported vid Calcutta.
The characteristics of the internal trade of the Punjab will therefore
best be ascertained from the import lists of the more central cities, which
are not spema.lly devoted to trade from one quarter more than another.
To commence with Amritsar, The following lish of articles imported .

- I’OLLOGK S Rﬁport on Dem Ghﬁai Khén, It would seem that several descriptions of earth are in-
clnded in this acconnt, one being the ‘yellow marl allnded to, another being a kind of fuller’s earth ; see,
however the sequel in Class T, under head of * Earths,”

t I have seen this tree all up the lower valley of the Ravi. In the Kangra district there are not a few
catechu trees around Nirpar, in which cxty there isa great trade in red leather ; the astringent wood of the
tree is used in the manufacture.

el
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has been compﬂed from the Octro1 papers of the cxty The 11st is nuﬁf
exhaustlve, and m@rely gnfes the pmnmpal articles,

Alpm.

Antimony.

Drugs,

Glass beads, &, from Delhi.

Gumg, prmclpally katira and kikar,

- % Kharya mitti " (fireclay, used for malnng

orucibles), from Miiltan.

Charcoal.

Horse hair,

Lakh (lac-dye and resin).

Mats and punkabs of “ patha,” from Pesh-
awur (in large quantites). =

Madder (Affghdnistdn), vi¢ Dera fsniaﬂ
Khén, &c., and Miltdn,

Fruits (Kébul).

Dye stuffs.

I’mhmd tackle,

Salt (Shahpur, Pind Dadan Khan, from the'
Balt Range).

Row sille (lar, gely)‘

Wool,

Umbrellag (made towards Jalandhar Doab)

Soap,

‘Canes.

Bugar.

“ Kalai," whiteing, i

Tea (Caleutta).  Hill tea is scarcely at all ‘
imported for native consumption, Thx-

bet or China brick tea brought ovelland is
a 1amty j

Timber (Hills),

Tobacco.

- Wax (Hills),

Vinegar (Delhi).

The Bombay and Calcutta goods are represented by-—-w i

Kuropean fabrics, snch as cotton goods of
sorts —- prints, chintzes, musling, long
cloth, calico, Turkey red cloth, &c broad.-

. cloth, silk, vélvet, &e., &e. |

Glass-ware and porcelain.

Window glass. U

Grums and assafotida ( Bombay)

Tea and Coffee (Bombay and Caloutta).

Tron (Bombay) and other wmetals—brass,
zine, and copper,

Gunny bags and taut (Calcutta).

Bpices (Bombay and Caleutta).

Cocoa-nuts and kernels called « naryel 7 and
“khopa,” respectively. :

Tvory, probably from the Himaldyan ‘t@rax
but also from abroad.

The imports into the city of Lahore are here

Jewels, mcludmg pearls (Ceylon anﬂ Per
sian Gulf, vid Caleutta and Bombay).

‘Co'wmes (shel]s used as com) Bomba,y,

. Caleatta and Karachx
Corks (Calcutta).
Indian rubber.

| Outlery (Bombay), |

Safeda (carbonate of lead).

Chrome yellow, “ peori wilayti.”
Prussian-blue, “ nil Wilayﬁ.”
Bichromate of potash, ¢ kahi surkh."
Caustic.

Bulphate of copper, “ nila tatya.”

]

given, as they are ina

very complete form, as to the locality whence they are imported. The
Caleutta goods include both European 1mports and the produce of Ben,

gal :—

Bﬁngal or Southem and Central Indian Produce-«r



G Cocoa-ﬁuts,
(khopu)

i “Ff‘urope piece gooda. Hi
| Fancy ware. L
G Gl
Obft'ée
. Bago. i
'f“.Tea. e
From Bombay-——‘ :
i “Tin. G Al , _
f “‘,Lead‘ R R
A :GOPP'?T" i
T
‘Brass (aheet)
‘Sulphm‘ (vitreous and roll)
ubén (benzoin), two kinds.
i “Sundras (Indian copal). .
; Bakam wood (red dyemg wood)

Saffron. :

’\ . Bealkot pa.péf.
| (e ‘.‘Olls i
~ Native thread.

o Kuth n ot costus root

Charcoal.
Hilk pieces.
it Nafakastun iy (muak baﬂ !

‘ }00¢hin eal.

: “ i alsothe | “I“temelé

;gn 1mports commg ma Caleuttau-
) ‘1,,V1tnol, blne. kil
Bedilead. | i
Arsenic (white and yellow) i
 Bafeda (white lead). ]

Bengal indigo.
Cloves. i
Diates.t o i
Cbansé gills, | T

Thread.
Ivory.

7¢¢ Akearkarha.”
Oak galls (majuphal),
| Burinjén ( Colchicum,).
B Tlrw1. ‘ 0 e
A je Samundar khag" (dorsal bone of euttle ‘
fish). L
(tanzabai.

‘ Sandal wool,

Cochineal.
Surma (antimony).

: By the mternal trade mcludmg Kashmir, the imports afe-- |

Kashmir paper.
« Chikri” or boxwood.
Qottony: s ‘ ‘ :

‘Bamboos,

« Akal-bir " (yellow dye).

« Russumbha " (safflower).

« Bgn munj,” leaves from the flower stalks of
Saccharum munja. |

« Sirki and kdond,” stems of S. munja..

Hides (tami).

Folt (namdah).
Willow flower water (arak bed mushk)

 Gilken leashes and girdles.
‘ Le;gg of charpoys (lacquered).
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‘ INTRODUGTION.
From“Hindﬁsi;éhL:w i L L

¢ Keora,” a perfume (essence of Pandanus | Tron from Giwalior. An

(odoratissimus.) Gil-i~zard, yellow earth from Gwalxor
Sandal wood oil. . | Geru, red earth,
¢ Attars.” ,‘ Khard-mitti (a fire clay, hke soapstone)
Rosewater. i ‘

o add yetb another list, the city of Ludhiana will fairly represent the
o u,cltles near the Hinddstdn frontier. A very complete list showing the
. value of one year’s import of each article as well as the localities of e
duction, has been obligingly furnished by the Deputy Commissioner. It
will be mioticed that there is a large increase over the former list in Bengal
and Hinddstdin imports, and a decrease in the Bombay goods.
The Kabul trade is represented by-— !

Imported yearly. From Value~Rupées,
Madder root, : s | Gthazni and Khandﬁhar, j 15,000
Almonds, ‘ ik 4 i ) 10;0(20 !
Kishmish* (small raising w1thout 0 i
seeds), i 8 i j 4,000
Munakka (raisiﬂs), i i . i 1,000 |
Pistachio nuts, Ly s e

fie ~ The 1ntemal trade Wlth various d1strlcts of the Punjab, and mcludmg |
. the various Hill States is as follows :— : ‘ ‘

Imported yearly. gl Rrans Value--Rupees.
Rice of kinds, . | Kangra, 1 lakh; Delhi, 40,000, 1,40,000
Leather and shoes, «+s | Delhi, 6,000; Punjab, 8,000, 14,000
Alum, <. | Lahore, K4ldbdgh, ‘ 4,000
Dry ginger, o Hils, 2,000
Country indigo, <« | Punjab, Ludhiana distriot Pa.ttmla, g
j j and Ngbha, ‘ 20,000
Tarmeric, ... | Hills, 5,000; Bengal, 5,000, o amaog
Kussumbha (saffiower), ... | Hills, 2,500; Bengals2,500, | ane L

* Kishnish are the small sweet seedless raisins which are so commonly seen in the Pummb they arg
ealled sultana raising by Turopean grocera. Munakka are common dried grapes, or puddmg raising,
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Importéd yga‘t‘“l)’r.“ ‘ “3 T . Trom / Value—Rquéeé;
Ba,mbaos, A Hxllﬂ e ‘ B0
- Bin munj, for stung, &c IR I’unjab vid Fxrozpur, i ' 700
Vegetables of gl kinds, oo | Punjab, 19,000 ; Bengal, 6,000, | 25,000 i
| Wood and timber, |« | Punjab, 8,500 Bengal, 2,000,... N B DO
% Charras,” : +v | Rdmptr, Bishahr, &e., 320
{ Bbamg \ e | Hushyarpte district, | ... o8
| Opium, il «. | Rémptr, Bishahr, Wl 800
14 Poppy heads, ‘ District of Ludhiana, ‘ i ! ; 2,600
-Gmm of all kinds, = oo | Punjab vid Firozpur, and Dgsimct o
i i ol Todbiaal |0 GRS 2,00,000
| Ghi, i ‘ oo | Kurndl, &o., e 26,000
' Brown and pale molasses, ... | Jdlandhar and Lndhiana districts, | 150,000
Moist sugar (shakar fari), ... | Jdlandhar and Ludhiana districts, Rl
Oil (rape, &e., &e.), .-« | Ludhiana district, . 25,000
. Beasamum (til), +s« | Punjab vig Firozplr and Ludhx- ‘ '
Ll i | jana district, + 95,000
- Cotton, il " | Ambilah, Pattiala, Na.bha, aml i
, i Ludhiana district, . 165,00,000
| Gold ribbons, lace, edging, &e., | Delhi and Pattiala, il Wil ESOL000
. Tobacco, ... | District villages, 4,000; Bengal : :
| W i 1,000, 5,000
il % San” fibre, s | The district villages,- 25,000
i Gums, .+ '| Punjab, ‘ 3,000
) ]Ivory, : \ <o« | Vid the Punjab (from Bombay ?) . 11110,000
i R ) DG Ry W 10,000
| «M#in,” galls of tamerisk, ... | Méltén, 2,000
| Blanket and woollen goods, ... | Punjab, = : e 50,000
- Cotton ¢loths (native), w+s | Punjab, j S 50,000
‘ ‘Ea‘rthen and Ohina vessels, ... | Punjab, 8,000 ; Bengal, 2, 000 A 95,000

:«The trade with Hindfistén and Bengal is represented by the followmo’ ﬂ
list, whmh mcludes also Buropean goods corning from Calcutta, and the
reader sh(mld bear in mind that the term Bengal in this list is a translation
of “Barb Whmh is in the Punjab applied very loosely, and may signify
all the counﬁma near Bengal, .and including even the North Western
Provinces, e -
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‘Imp_q'r\wii“yearly.‘ ‘ ' From
European fancy goOdé, From Bombay, 4,000, Caleutta I R
i | and Delhiy 8,000, 0 G 08000
Tea, Caleutta and Bengal, /80,000
Black pepper, Calcutta and Bengal, X 5,000 1
Tarmerie, Half from Bengal and half from )
i ' i Punjab, hills (vid. supra ), Ben- ‘ 19,000‘
Cocoa nub kernels (khopa), gal, : 2,000 |
’Da.tes, Bengal, 2,000 i
. Indigo, prepared by European Bengal and Khum,N W. Provm- i
method, ces, ‘ 1,900
Betel nuts, «r. | Bengal, e S 2,000 ‘
Jardamoms, Calcutta, ‘ it 2000010 j
(loves, Caloutta, j o 1,000
Long pepper, vnth spices gene- i
rally, .=+ | Caleutta, 30,000
Kussumbha, Half from the Ponjab hills, and it
‘ . half from Bengal, 5,000
Cbpper vessels, | vesi| ‘Bengal, | ' 10,000
Tron and hardware, ‘ «vs | Caloutta, 15,000
(lold mohurs, o vee | Qaleutta, 1,00,000 1
Silver coins, &c., vee | Caloutta, il 1,00,000 y :
- Murddi pice, .o | Caleutta and from places where A
e ) W they are cheap, = 50,000
Kauris (cowrie shells used as | ; o kel
coin), : il Bengal, ‘ ‘ i1 2,000
Corals and pearls, Vig Caleutta, &e., . Lo 25,000
Coffee, Vid Caleutta, 1,000
Babbar grass, for mats, &c., ... | Bengal, ‘ 1,590
European piece goods, s | Vid Caleutta, 70,000
Vegetables of kinds, Punjab, 19,000; Bengal, 6, 000
(vid. supra), Pl 25,000
Wood and timber, ... | Punjab, 8,500 ; Bengal, 2,000,... 5,500
Lead, ' «« | Caloutta, &c., 5,000
Bilk fabrics, «. | Bengal, 25,000
Tobacco, wo | 1,000 from Bengal, rest from M ‘
‘ district villages (vid. supra), 5,000 V
Barthen and China vessels, ... | 3,000 from Punjab; 2,000 from G
! Bengal (vid. supra), 5‘,000 e
Precious stones, . | Bengal, 110,000
“ Attars” and perfumery, ... | Bengal,

500
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. The total of theﬁe values (excludmg articlos repeated in the lists, as
produced in different places) gives as one year’s import to the city, Rs.
20,659,450, of which Rs. 14,46,450 comes by way of the PunJab and Rs.
6,13,000, by Bengal, &e.

II.—We now come to the products imported by the Khaibar and other
Passes on the N. W. Frontier, comprxslno' the products of Kibul, BukhAra,
&c., dey

The trade and resources of these countmes have already formed the sub-
ject of an able Report, by Mx. R. H. Daviss, in 1862. The report is also
illustrated by a number of appendices containing memoranda on particular
products, and statistical tables of great value and interest.

- In this place, therefore, it will be sufficient in taking a rapid glance at
these sources of trade, to notice only the principal articles imported, refer-
ring the reader for detail to the work just alluded to. o

The countries from which this trade is derived are seen on the map to
skirt the whole of our Western Frontier, and extend northward one be-
~ yond the other, the northern boundary of the lowest forming the southern
boundary of the next provinee, from the sea coast of Bilichistdn to the
‘plains of Independent; Tartary, borderingwon the Orenburgh and Orusk
frontiers of Western Siberia.

. The products of these several regions ﬁnd their way into the Pun]ab
through the Passes of the Khaibar Hills, near the Safaid Koh, and also

through those of the Sulaimini Range further south.  The imports con-
sist of the products of these localities as well as those commodities which
come through them from Khokan, from Yarkand and China, and also

- from Russia,* and through the Kébul provinces from Persia, These

]

W The following 18 a list of Russian articles found in 1838 in the Bazar at Kdbul ; but as this was 25
yem's ago, it is probable that a number of the articles have ceased to be imported, the frade from Europe
by Bombay and Caleutta having supphed. the demand more cheaply and more ecasily :—

Gold-dust. Porcelain,
Russia gold coin and ducats, called *budki.” Flints.
Muskets, pismla. : Beads and Corals (taken to India).

Gunlocks, | “Surapech’’ (fish-bone).
Padlocks, Paper.
Knives and razors, Tea.

Iron and brass wares, I

Copper. (Thei 1mpm~t haa been supplanted by Euro—
. pean trade).

Rugsian snuff-boxes, &c.

Needles.

Glass, spectacies, aud mm'ors,

Kimsan (2 kind of leather.)

Kirmiz (cochineal).

Bulphate of copper.

Iron trays,

Imitation gold wire, or kalabatan,

Broadecloth. { e
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territories, begmmng south on the shores of the Glf of' Indn and the“
Axrabian Sea, and gomg northwards are first, Biltchistin, with its Passes
thé Bolan, the Mulla, and the Guleri, by which the trade of Afghamst&n,
passes into Sindh. Above that comes Afghénistdn, including the provin-
cos of Kandahir, K&bul, Hlerdt, and the provinces heyond the Hind-Kiish,
~—Badakshan, Balbk, and Kundiz,—these receive the trade from Turkis-
tin and Khordsin, from Persia, Tahrdn and Yazd. Above these provin-
ces are Khiva, Bukhdra, and Khokén,—the great Azbak plains through
_which the river Sihin and Jihin (Oxus and Jaxartes) flow ; these take in
the products of Central Asia and Independent Tartary, and also from the
centre to which the caravans from Troitska, Orenburgh, and Novo Tletsk,
from Petropavolosk and Semapalatinsk introduce the iron, gold, porcelain, ‘
and other products of Russia, while the Khokén ‘province represcnts the
trade with Yarkand and China. |
On the East of Bukh;mra and South of Khokén extends the Chinese
frontier, represented by the provinces of Késhgdr, Yarkand and Khutan,
whose ca,}nta,l i Tlehi. ‘
Tt now remains to enumerate the produce of these provinces, and to‘
indicate the route by which they gain access to our territories.
The trade of Bilfichistan and Afghamstan comes to the valley of the ‘
Indus through* the Bolan pass, which is below the Punjab and opens on
to Sindh,—through the Guleri 6r Ghawelra, or Gimmul pass, at Dera
Ismail Khén,—and through the Tétra, Abkhéna and Khaibar passes, at
Peshawur. The last named pass is somewhat dreaded on account of the
depredations of the Afyidi tribes, otherwise the read is quite practicable.
The principal Afghan traders are called Povindahs, of whom there are
several grades or classes ; the Lohanis also are a trading caste ; they enter
the Derajat, and carry on their merchandize to Miltdn, from whence
parties branch off to Delhi, Benares and Caleutta, and some to Lahorq
and Amritsar. '
The greater part of the Bukhdra trade comes by way of Peshawur;

Chints (of sotts), ¢ Nanka " (Nankin).

Velvet,  (The import of this ariucle has now ceased), | White cloth,

“ Atlas,” satin, Handkerchiefs. i
“ Khudbaft,” soft gilk fabric made for shawls. Chapansi-kard (woollen jacket),

% Shirja ” (coloved cloth). Bukhbéra silk, and silk from Kundoz,

“ Kaitan ” (musling. !
il [ Zatracted from dppendea, No. 1., to My, Davies’ Report, ]



Kabuhs, Tapks ‘

xxi

i ‘arachahs, and the merchmdxze 19 carrued by
and‘sume of the Khaibar tribes.*

The Afghamstan trade produces the following arhcles—-

Tnou Bm;}mm awvp Toprigraw, |

 Raw sxlk of vanous kinds, called ¢chilla
jaidar,? ¢ vardanfzwx,” “lab-i-gbi,” chir~
i lhig,? fmm Khokdn, Balkh, Kundua,
Akcha, Sh1barghan, &c

Horses. : !

Samarkand charras (hemp resin).

Tuaranjbin (manna)

 Bhawl wool, ¢, pa.t ”T

Iurmém wool. .
Bukhara gold coing, budki i a.nd ¢ tilg,?

/ : RUBSIAN.; | ‘
Furs b J i
Gold coms.

il

# K&Tabatun " (mntatmn\

A
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Plsbachzo nuts,

Kmhm:sh (small seedless raisms)

Mlmakk& (dried gmpes)

Almonds. i ‘

Pomegranates of Jalalabad

Malons, “gardah,”

Gtapes, picked and packed in round boxes
 between. cotton wool (oalled “ angdr
L i

I)med mulbemas. il

Nak (pears)

“ Nandrgmi " (rupees of Kﬁbul)

L Bozgand " (galls of Pistacia terebinthus).

# Magz khumani,” apricot kernels.
 Sherkhisht ” ( kmd of manna,)

Asafeetida. L

Alu bukhara (prunes
Zira siya (carmways)
Safflower.
Pashmina pattd (¢ )

s

¢ Kark,” goat’s wool cloth.

| &'Undb,” or jujube fruit, from Herat.

Postms (sheep-sking).
“ Bark,” camel-hair cloth,

% Dallah khafale ” (skins). -

KANDAHAR Propuoe,
Pomegranates "
Figs ¢ (an)n‘) o
Dried fraits,
% Sherkhisht (manna)
¢ 8'alab misri ” (salep).
Asafeetida (red and whlte)
“ Kulah arkchin,” embrmdered caps.

Propuer or Hrrar, MAsuAD, AND PERBIA,‘_
PURCHASED AT KANDAHAR.

Clarpets, made at these places.
Turquoises (Persian).

Zirishk (currants).
Pashm thread (used in shawl-weaving).

Saffron,

“ Asbarg ' (a dye, to produce. a yellow fox
silk).

Herat piece silks (Kaneiwez)

Cat-gut for bowstrings.

(% Bihiddna ” (quince seeds). ‘

e Shaka,kul misri ” (a medicinal root).

“ Gul-i-guldb ” (rose-flowers).

“ (ful-i-banafasha (violet).

“ (tau-zaban,”

“ Snrma,’” antimony and lead ore (used
only medicinally).

“ Indarlatib,”

“ Angrddna,” pomegranate-seeds from
Jalalabad.

% Bahman 141, a herb,

i Bahmau safed,”

Drues.
A

*Soe Appendix' XVIL
sevies of replies by NAWAR FAUIDAR KHAN,

Mz, DAvms’ Heport whore the most mterestmg information is ngen xn 214
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$%Pat " is the wool Of 4 goah abqunding in these pm'ts, but inforior to the real pashmina or shaw! wool

of Thibet,

!

hod
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Ammnma mmmsm AT GHAZNI iy Ghi (olarified butter) ‘
Madder, “ rodang” or ¢ majlth ol Ohllgoza. (seeds of Pinus gorardmna)
Sheeps’ wool. | o : | Pudina (mmt) ‘ ‘
quuorme (mula.ttbi) “Shorapez " (fish-bone used for‘, sword v
Aln Bukhara (prunes). 1 handles). Ll G
Kdbul rices : 0 Rewand chinf (rhubarb).
4 Zfa? (a drog). : “ Rurt,” dry milk curds.

“ Simagh "Araebi” (gum#ambic} ;
_ 'Besides these, the drugs, kdsni, shevaﬂém, kéh{x ghdrikdn (a kxnd of fungns), and t‘he‘
‘gums, mustagi rimi (mastich) and katira are brought from Kdbul. i
I1II. We have now to notice the Kashmir trade, mcludmg the pro~ i
. duce of Yarkand and Khutan, and other remote provinces, which comes oy
the route of Lié, &ec., and also the imports from Laddkh and Laha.ul.“ ,‘
The Kashmir territory comprehends Jammd, Kashmir, Kishtwar, Ziang-
skar; Liadakb, and Balti. Some valuable raw products are to be found in .
Jammi,* but commerce is chiefly carried on in the valley of Kashmi,
~ . The principal routes by which the merchandize of Kashmir enters India
are, from Srinagar, by the Bahnihal pass to Jammu and Amntsar by the
Pir Panjil and Bhimbar to Grujrdt; also by Akhnir and the Budhil
pass; and lastly, from Srinagar to Peshawur by Mcmserah Muzafmabad
and Baramullg. ; . ‘
The great Punjab mart for Kashxmr is Ammtsar : ‘
The largest import is of pash,mma goods consmtmg of sha.wls, needlea ‘
worked goods (amlikér), embrmdered chogas, &c., and plam pashmma
cloth. The following is a list of the principal articles of export from
Kashmir ; it is followed by a list of those articles which are the produce of
the remote provinces of Rudokh, Ladikh, Zangskér, Balti, Ripshd, Chéng-
' than, Ixhutan and Yarkand, which come vid Lé. ,

: ( % Chob-kut,”" the eostus or seented toof,

S’wwls of kinds—square, long, and double, | Barting (Embilia ribes).

both woven and worked by hand (the latter Kanaucha,

being ealled “ amlikar "), % J Aftimitin.
Embtoidered pashmina pattd, and plam piece 5‘ Warch.

- pashminas of all kinds. Gul-i-banafsha, violet flowers.
Ghafrdn (saffron), o | Guchehhi (a kind of morel).
Bihidana (quince seed). \ Zira siya (Carum nigrum,). :
Charas (garda bhang), the resin of the hemp | Pears and apples of Kashuir, ‘

plant from Yarkand. ; ¢ Gabba,”" carpets.

"% Such as lead and coal.



i Khatan silk* and some brocades.

| INTRODUOTION.

Wroolian, Shefim bl 0

Shoes of ¢ klmﬁkht leather (a. green moroceo
like lea,ther) ‘ ‘ :

Kashmir | paper. i

Conserve of violets # gulkand banafsha,”

tilled water.

- Walnuts. i

 Dried grapes.

Smgha.ra (froit of the water caltrop, used
like a.rrowroot)

Philf, a salt used with tea.

: Olm‘unts

artxcles—-—

%awl wool, produced in a variety of districts
' in Thibet.

Chéngthin wool ‘
- Gold of Khutan and Bukhara.
 Tea in cakes, both black and green (called
. “dhamiin "—this goes to Kashmir only).
Velvet
uged to be imported from Russia, but is

not 50 now; the direct English imports |

hamhg no doubt supplanted the trade.
Khutan carpets, -
. “Pattd,” white woollen cloth.
ol Sulphur from Yaxkand

i Soap from ditto.

. ( Gul-i-ddr chini,

! Mam1mn-1~chmx

Chob chini (Smilaz china).
: Rewand ching,

Ba&lan khatai.

| Naushadar,

\ Nirbisi (Zedoary).

Droes.
e

The route to Amritsar vid Tadikh
There is also a.route from Amritsar,
J alandhar or Ludhmna vid Nurpur Mandi, and Lulu, to the same places "

 Yarkand and Eastern Turkistén.

| Yarkand ponies, &e.
“ Kalgis " (plumes of the black feather of a

XN

kind of heron, pecuhar to Kashmxr, called I

onkar,

| ‘»Papler maché work called “kar—l-kalamdam,"
« Ark be&nmshk ilor w1llow—ﬂower dis- |

. and painted wooden articles. -
Giuns and pistols made of Bajaur iron,

o Bid}ﬁ”_wqu,“hukas, &e.

Lac.
Tobacco, |
Poppy heads.
Chintz.

i

- The tra.dé of Lé, Yarkand, and Khutan, is represented by the follovnng? |

((Bhakh-i-’ambar, from Lhassa (aromatm‘"{”;f |

sticks used ag pastilles).
Gillar-patr, Yarkand. 5 or 6 maunds
axe imported. ]

Drues.

Tsalé in Thibetan).

Kalabatin (imitation) Russian,

“Phiili” from Nubra valley in Ladakh (a
salt nsed in infusing tea).

Changthan salt,

Chowries, or yak’s tails from Yarkand.

Coral (Central Asia and Ohma), from Chang-
thdn,

Turquoises.

Jade, and lapis-lazuli from Badakshan.

“ Balghér,” Russia leather.

“ Kimukht,? turquoise green leather, Yar-

kand. :

“ Kimsana,” bronze leather.

Copper tea-pots or vases, from Yarkand.

Tobaceo,. from Yarkand.

is that which brings the trade of

* Thse silks are of tho kinds hadshabi (stsiped silk), ilchi (sposted), and mashra (striped sativ).

i

Borax from Pugs in Ladakh (called
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There is a trade mth Lhassa, whlch now appears to have dxmxmshed
exceedingly. ‘ Ei il

The chief 1mports from Eastern Turklstfm and the Chinese terntory are i
pashm, tea., charras, silk (not very much comes now), silver, gold borax,

sulphur, ponies. The exports through Laddkh,” writes Carr. MonTGo-

MERIE, “used to amount to the value of about 3 lakhs ; it is doubtful whe-

ther it now reaches 1} lakhs, The goods exported are in excess of the . #

unporta, the difference being made up by the importation of gold and il

v’ © A large portion of the traffic of Ladéakh, he adds, is only diverted
to other and more difficult roads; it is well known that the Chinese send
a great many things down the Sutlej, avmdmg the Jamma MahamJa 8

lerritories altogether. |
The great articles of trade in Ladakh is the shawl wool, from the further

provinces. The districts of Khutan produce jade, emeralds, copper, lead
and sulphur, e

- IV.—The articles imported from HINDUSTAN are next to be consulered
excluding however the products of Delhi, Gurgaon, ‘and Hissdr, which,
are territorially within the Punjab, and whloh have been notxced under
the first head. ~ ‘

This class does not include those articles which, albelt they are produo« v

ed within some province of India, only reach the Punjab vid Caloutﬁa and
Bombay, by sea. , The class will therefore consist of but a few artlcles,
such as the iollowmg — ‘

m‘q_:

Tron is brought from Gwalior. The varieties are  known s guléri and

“khéri.” Steel was onge imported but has now ceased to be a regular ar-

ticle of trade. Geru, a red earth, and gil-i-zard, an ochre used in dyeing,

are still imported ; and orpiment, realgar (mansil), and cinnabar (shingarf),

. are said to come from Central India. The marbles and building stones,

and the red sand stone so commonly seen in all ancient buildings from

Benares up to Tahore, were formerly imported from these parts by the
sovereigns who constructed them; and the magnificent mosques, tombs,

and shrines, yeb remain to tell us that such a trade was, but is no more.
The architects of this penod are satisfied with neat utility, and condes-
cend to bricks, stucco, and chunam.,

A few articles are brought from Bengal-—such ag dates, cocoamuts, both
the kernels, called “khopa,” and the hollow shells, called “gari” Or nare
yel,” and which are used for the water holder of a partioular kind of “huka iy



gl
/

‘ ”“‘I‘fﬁ'rkbﬁvcfrmﬁ W i |y
‘Bome dye stuﬂ‘s, mcludmg indigo and kuqsumbha or safflower, are
brought from Bengal ‘ |

The hetel nut and pan,'* are pmcured from the nearest places where
they grow. A little turmeric may be included among the foods imported,

‘though it scarcely gets heyond Delhi; black pepper and cardamoms are

rather largely imported ; also attars, especmlly of'sandal wood and “ keora,”

(Pandanus. odoratissimus, ) from Jaipir; while drugs in cunsxderable Va

rnefy, catechu and several gums, complete the list. |
‘Besides these, the following may be enumerated among things brought

from Hinddstan and Central India :~-Diamonds, rubxes‘,‘ precious stones,
“&e., Dakhan silks, brocades, muslins, cotton goods, glass beads, and shoes.

The Naurya merchants, who bring up these commodities, assemble at

| Hétras between Agra and Allygurh, and thence these goods go on to L
Delhi and Amnritsar. W

 Benares has ever been a great place of trade and is so at this day

 Brocades (kamkhébt), gold woven scarves (dopatta), and silks are brought
from this city to the Punjab; together with a kind of yellow silk dhoti,

called ¢ pitambar,” and a dark-blue silk with white spots, called * bind ; .
also silk sdris or scarves, exclusively for women’s wear, forming both a

vserﬁ and a scarf.

.y Delhi 1s the market for a variety of products of Hincustin, Bengal,

‘fandﬁ the North Western Provinces; the drugs to be obtained here are
more even than those of Amritsar, Several gums, including katira”

and gum-arabic, are obtained from this city ; and among manufactured

| goods shoes, jewellery, embroidered and Spang gled scarves, caps, and shawls

are conspicuous.
V.—We now come to consider the imports vid Bombay and Calcutta

‘ A very large proportion of these consist of such Furopean articles as find

a sale in the country, and they are not difficult to distinguish. There is
another class of imports which must not be forgotten—the articles not
used by natives but by Buropeans in India—provisions, beverages, spirits,
teas, candles, $0a.ps, perfumery, and a multitude of articles of vertu. . ;

The goods mtmduced from Karachi and Bombay, do not differ very

* The leaves are taken the ubmost care, of by the merchants, and are moved every day Iost one 1cu£

should touch another decayefl one ; the doeuyed parts are carefully clipped away with scissors.
$ This word is the omgmal of the familm “kincob.”

i K
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muoh elther in 4
imports find ﬁhen' Wa,y by land to the Pun]ab ahd also by the Indus"route.
‘We find that the lists (given in several of the recent revenue reports)
of articles bfought up the Indus, mclude ‘wheat, barley, rice, molasses, ‘
sugar, md1g@, tobacco, and hemp, a,]l in rather small quantities; while i
wool, hldes sulphur, madder, dates, almonds, spices, are brought by this
i ,mute in con&derable quantity. . To these we must add a few cocon-nuts,
h larg'e quantity of iron, with some pewter and copper ‘aboub L2l 200
’ ubayles of cloth are also included in the list for the year 1862, It is, how-
‘ever, only a limited portion of the articles that comes f'xom Karachl, for
the list would appear to include all merchandize. that is taken on board
country boats at all stations on the Indus and going up-stream.* We
have no precise statements of the value of imports into the Punjab from
Bombay or Sindh. It would be perhaps difficult to prepare such, but the
kinds of articles are now easﬂy aacertamed, and that is more to our pre-«
sent purpose.
- Judging from the Report for 1862 .63 of the trade of Sindh,t by fm:
‘the greater part of the merchandize landed at Kérfchi is derived from
Bombay and the British Tsles. The Persian Gralf ylelds a fow articles,
. The late Caprain BRU(‘K s Report on the Persian Gtulf,} enumerates among
articles produced by this »tmda,a—ﬁ,ﬁk dmecl fraits, gums; dates, horses,
~ pearls, and spices, to the amount of 60 or 80 lakhs annually. Cawdas
(cowries), in number 16,52,000, ‘valuing Rs. 1,020, are annually mlport-
ed; together with some plain and colored cotton’ goods, drugs, asafetida,
e the gums (copal and others), * patch leaves,” senna, madder, fishmaws,
(' almonds, and dates (to a very large amount) ; figs and several other fruits
L are also mentioned, as well as hides, skins, ivory ware, marble slabs,
mother o’pearl and a little perfumery. < These, with Rs. 21,700 worth of
precious stones, and wool in, considerable quant1ty,§ complete the list of
of Persian Gulf articles, The Ports of Cuteh bring hardly anything
to Kirachi except “karbi’’ and other grass for forage, and a few othex

ummpox‘bant artmles. :

¥

* 'Pimj ab Revenue Report for 1862-68,  Appendix IV, : - ‘ ‘

t Page 58 of the Report. = | ; Eh '

T Bombay Selections, No. XXIV. 1856 i G I i

§ This wool is the Kivmani wool, and finds its way to Amritsar pretty ]mgely from. both Karﬁg}u and
Bombuy, kb is one of the staples used in adulterating ¥ the “ pashm,” or genuine shawl wool




| :cfrimson velvet from the looms of Firance ; to say nothing of country woven

.  mative hands, in cloth, morocco, and calf, prepared in English workshops.

e | the same is true of porcelain, and of satin (one kind of the latter is still

| ‘\rmmmamn, g e mu

'l?he Oalcm:ta ’bmde to “ﬁl‘&(}hl is almost a blank with the exoeptmn of
 the two. 1tema, rice emd gmmy bags. The Madras Presidency yields to it
no 1mportsu The trade from the pOrts of Malabar Konkén, Mekran, and

- Sonmeant is altogether unimportant. A small quant1ty of African i wory,
I may add, is said to reach these ports.

The Bombay imports find their way to the PunJab no doubt to a much

' larger extent than the Kérachi imports, unless indeed an exception is to

‘be made in favor of articles designed for European use. 'With regard to

~ imports of this class, T may take the opportumty of observing that an
: ‘enumerahon or descrlptlon of them would be here out of place, as they
- donot form a part of the Punjab products to illustrate which is my only

. aim in thus briefly deseribing the trade fountains which supply these

, provmoes ‘but it is no less remarkable to see how some of these Edropa
 materials have been introduced into many manufactures, which in them-
 selves are purely native :—for instance, how in walking through the Courts
~ of the Exhibition, we noticed an elaborate manuseript copy of some Persian
work written on the imported foolseap paper of Hurope, or the rich silks
of Ammtmr dyed with the “rosaniline,” or magenta dye so muchin vogue
at home % or the embroidered saddle-cloths of Lahore, all wrought on

fabrms of 'which the thread is English,—of hardware, of which the iron:
was' forged at Gilasgow or at Manchester, and of books neatly bound by

. The opening of our markets for articles of this description has not only
mﬂuenced the manufactures of the provinee itself, but has been felt be-
y@nd the confines of Bukhdra, to the very boundaries of Western Siberia.
The tu:nport of Russian velvet has become a thing of the past. Almost

1mp0rted)——«and though Russian iron is no doubt to be found in the Pro-
vinces of . Bﬁkha.m or Afghanistdn, it is little that ever crosses our frontier,
and cetta.ml mnone that ever reaches our central cities.

Led,vm“ then ’tha exporting countries of Europe,t which are by far the

* The People call ﬂheae dyes “ shishi ka rang,” literally  bottle color,” becanse the crystals are 1m— '
ported in little phlala. . i ‘

1 In 1862-65 the value of'Bombay imports from the United Kingdom was, Rs. 6,92,10,331, of mer-
chandize only (exclusive of are and bullion), and if we add fo this the total of other ]]uropean count-.
tries, we have the grand tota ‘oﬁ T 17,66 025, of which Rs, 21,42,125 worth comes Frauce, ‘ 0
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largest contmbutors, (supplymg nearly two-thirds of the imports from
ports not Indian, and nearly half of the aggregate imports from all ports
together,)-—»—-we find that the imports ‘of Bombay are next in degree of
quantity derived from the port of Hongkong, which, together with those
other ports of China, sends Rs. 1,20,82,972 in merchandize only. Then
follow Ceylon the Persian Gulf, the Coast of Africa, Aden, the Straits,
Malacea, &e., Mauritius, the Arabian Gulf, the Red Sea, with a few others
. of less importance, these names being quoted here in the order of the

‘ magmtude of their trade as exhibited for the year 1862-63. B

« The principal articles to be met with as imports vid Bombay are firgtm
iron, both in plate, bar and rod; the native ironmongers have peculiar
mmeb for the various kinds, which are noticed under the head of “iron
ores” in the sequel ; next we find sheet-copper, brass, lead, pewter, and zine
(which is imported in flat oblong tablets).

Cotton fabrics of all kinds are imported in immense quantlty The »
bales consist of white cloths and muslins, of figured muslins,—often in
peculiar gaudy patterns such as would find no sale in Europe,~and of |
chintzes and cotton prints, including the Turkey red-cloth, called gala,”
the art of dyeing which, is said once to have flourished in the very coun-
try in which it is now only seen as an imported product.* Many chemical
substances and medicinal drugs are obtained here; among them may be
mentioned the medicinal gums called jaushir (oppoponax), sundras (Indian
copal), ldban (benzoin), kaptir (camphor), kahruba (amber), mustagi rﬁ}ni
(mastich), “ushak (gum ammoniacum), sakbinaj (sagapenum), some spices
and tea from Ceylon and China, ivory from coast of Africa, and cochi-

neal. :
In this class are included the 1mports of Calcutta. They are for the
‘most part precisely similar to those of Bombay and Kérachi. This is a ne-
cessary result from the fact that the trading ports of both these places are
nearly the same. European goods reach the Punjabboth by Bombay and
Calcutta, and the distinction seems slight. It is only a few articles that
are now peculiarly associated with Bombay, viz., the iron of Europe, and
those gems and medicinal substances which are the produce of countries
bordering on the Persian Gulf.

* This does not apply to all Indw., for mstame, Madras. See Jury’s Report to the Madras Exhibition
of 1857, on. Dyea i (A
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SEOTION A~RAW PRODUCE.

CLASS L—PRODUCTS OF MINERAL KINGDOM.

Division I.—Metals. | Sub-class (D)—Minerals used as imples
Snb«class ‘(A)—Metals and = Ores,—with ‘ ‘ | ments, hones, gnndstones, ’
illustrations of modes of | mallstones, ¢c. ‘
dressing and smelting, i (E)—-Minerals used for decora-
&e., also slags, &e., the tion or ornamental pur-
‘result of such smelting poses, such  as gems,
| processes. agates, serpentine, §e.
” (B)—Alloys, | Division IIT.—Chemical substan~
” (¢)—Metals in process of adwp- ces used in manufactures. ‘
tation to finished metal | Sub-class (A)—Mineral acids, &e.
manufactures, such ag o (B)—Chemical = substances used
plates of metal, wires, in arts and trades.
bars, &e. o (O)wSaIts, such as barilla, sal=
Division II.—Mineral substan- . ammoniac, saltpelre; rock:
~ces used in manufactures and for | salt (with illustrations
buxldmg purposes. ‘ M - of the process of prepa-
Bub-clags (A)--Substances used in manu- | ration). ‘

factures. I, Miscella- | DlViBlOll IV —-Chemmo-Pha,rma-w
neous ; 11, (lassmoking, | ceutical substances.

and II1. Pottery. | Sub-class (A)—Medicinal substances, in»r
i (B)—Fuels, as ¢oal, anthracite, ‘ cluding mineral waters,

lignite, &e. ol (B)—Rarer substances for the
i (C)—~Substances used i  con- | ; - use of scientific chemists.

struction .~ (1) Stones,  Division V. ~-Substances illustra~
marble, and bricks; (2) | tive of the geology of the provmce.
Slates or roofing tiles and | Sub-class (A)—Tossils,

stones ; (3) Cements and % (B)—Bamples of rocks, &e,
Pplaster, ge. ,, (C)—Soils.

CLASS I1—PRODUCTS OF ANIMAL KINGDOM.

Division I.—Animal substances | Division II. =-Anima] subatances

used as food. _|used as medicines.
Gelatine,cheese, §e.




((‘)——Saccharm‘e ‘produg
§ mg honey)

: | ing them, &e. ;
ismn 11. -Substances used m ,

papery §e.
‘ “(B‘)—-Woods and timbers.
 (6)—-Charcoal.




 INTRODUCTION.

SEOTI0N B~MANUFACIURES.

CLASS V.—COTTON MANUFACTURES.
CLASS VI—WOOLLEN MANUFACTURES.

‘.';“u«,‘ “Div-ision 1.~Manufactures of wool. Sub clags (ﬁ)—Loommove shawls

Bub-class (A)~—Carpets. " (B)y—Plain pashmina goods; e. g.
,, (B)~—Other fabrics, : pattd and alwdn, §o.

Division II.~Pashmina manufa.c- Dlvxsmn II1.—Hair manufactures
tures. i . —goats’ hair, camels’ hair, &c.

CLASS VIL—SILK MANUFACTURES.

Division II. -Mlscellaneous silk
manufactures. ‘
Tassels, nets, chenille work, sashes, &¢., de.

Division I.~Silk fabrics from the |
loom.

| CLASS VIIL—FIBROUS MANUFACTURES‘

Dwmon I.~Fabrics of fibres
‘other than cotton and wool
Division II —~Paper.

CLASS IX, —-ARTICLES OF DMBROIDERY

Division IIT.~Other ﬂbroua ma- i

nufactures.
Mats, chicks, basLets, hats, d‘c g?'c

Articles embroidered with gold and silver thread, and artlcles em-
broidered with silk or thread, including hand embro1dered or “ amli-
kar ” shawls, &oc.

CLASS X,—-ARTICLES OF CLOTHING EXHIBITED AS SUCH.
Clncluding all ethnographic specimens).

CLASS XI—LEATHER MANUFACTURES.
CLASS XIL—METALLIC MANUFACTURE.

Division 1.~Works in non-pre- | Sub-class (B)--Rough iron and hmdware
clons metals. " (C)—=Cutlery, including ' swords

Bub-class (A)—-Brass and compound metal | ! and daggers of all kinds,
yessels, &e, ; exhibited for the sake of

the blades.




Dmsxon II -—*Works -iﬁ the pre-
~ cious metals.

bub-class (A)-—-kas in gold and sﬂvel

wn'e, “mukesk,” o cmclml i

gold lace, de., &e.

2
- andgilver, brocade, “kam-|

 Lhab,! cloth of gold, &e.

L (B)—-—-Fabrws woven  with gold|

xxxiii

‘5ub~c]aqs (C)»——Ves&el‘s and arhcles of gold

i and silver for use or orna- |

' ment,
(D)——-Speclmem ol plating mth' i

i
‘ gold and silver.

CLASS XIH mJFWELLERY AND ENAMELLING

CLASS XIV—&AR’FICLES OF VERTU '{‘OR USF OR ORNAMENT

CLASS XV.-—»-MANUFACTURES IN WOOD, USEFUL AND ORNAMENTAL

Divxsmn I.-—Furmture
Division I1.~Carved and inlaid |

wood—work.

Division IIL. -’I'urned and lam- )
| quered wood-work.

CLASS XVI.—IVORY MANUFACTURES.

CLASS XVII —--PAPIER-MACHE WORK.

«;évr !

CLASS XVIII ——PORCELAIN AND

PO'I‘TLRY INCLUDING GLAAED

\TILES, &c.

s Division I.-Glazed pottery.

DiviSion 11.~Un-glazed pottery
| including ornamented ceramic
ware. v

LLASS XIX.—GLASS MANUFACTURES.

CLA.SS XX —~ORNAMENTAL OR FANCY' MANUFACTURES NOT
‘ INCLUDED 1IN THE ABOVE.

CLASS XXI‘-PRIME MOVERS, INCLUDING PARTS OF MACHINES
L AND GEARING.

CLASS XXII.-—MACHINES FOR MOVING OR RAISING BODIL‘S

" Division I -—Ma.chi os for rais-
ing water. .
Divigion II{.,_ Do Or ra»ismg

weights. ‘
Pile dnvers, crams, «Src

Division IIL.-—Carriages a,nd,
vehicles, or models of them.

Division IV.—Railway plant.
Division V.—Models of boa,ts,

K




Dnuswn II -*Weigh:ﬁ ma._g, i
s——as sca.les, &c.“ L

/ —-aMATHEMATICAL AND PHILOSOPHICAL INSTB,
MENTS g i

struments

CLASS XXV ——-bURGICAL INSTRUMENTS
CLASS XXVL. ———-MUSICAL INSTRUMENTS

LLASS XXVII —LOCKS AND SMALL MACHINES FOR VARII@ S
PURPOSES. e '

LASS XXVILL -oRDNANoE AND ARMS OF ALL KINDS EXEL
BITED AS SUCH. i G

(‘LASS XXIX. MMACHINERY AND IMPLEMENTS USE;D N TRADE8
o 0 AND OCCUPATIONS G

~ Division I.—In ﬁwmﬁal trades. i Dwmion II--In agrmultnre—- :
Includmg workmen’s tools of all Kinds, and lncludmg cot;ton cleamng mtwhb L

machmery used i in tradea, loams, lathes, nel‘y~ \ \
; ' g ‘Dlvmion III

CLASS RXKL ——-CONTRIVANCES USED IN AR{,}HITECTURE AND,”}V‘
BUILDING INCLUDING MODELS OF BRIDGES CANAL FALLS ;
 BARRACKS, &c., &c, &o.

SECTION D.wFINE ARES,

CLASS XXXII.;PHQTOGRAPHS.

CLASS XXXIIL—SPECIMENS OF WRITTEN CHARACTERS, IN.
 CLUDING ORNAMENTAL AND COPPERPLATE WRITING, &o.
| WHETHER IN BOOKS OR SEPARATE SHEETS. e
CLASS xxxg ¥, mPAINTING» OF ALL KINDS, LANDSCAPE A
‘  TRAIT, &o.




The 111ustratlons a:re inostly executed fram photographs taken at the
: ‘“by Mmssm HOWARD AND. BOURNE with a few by Carr. Mrrosr.




TRON.

the l?unjab are. pvoduued along its north. ea,stern moum:mn ontie
\in the lower hills of the Sulaimani and Waziri ranges, and those to ‘
16 ;Bm,moo dmmot and to some extent in the Salt range. On the othe
111y porbwns of Grurgaon distriot, iron is found, and although
rexhlbxt no specimens of iron ore as such, there is in them
'S of which have been forwarded ; and the MAhrdli hill, which yields
it oup of out,hers thaﬁ forms a continuation as it wero o:E‘ tho Ara-
ley thin the Delhi district. b
Timaldyan frontier, the prineipal places of proauchon are the Hﬂl States o{'
ich (.’I}iba.l T.')hsimx, Bishahv, and Rimpur), Again at’ Suket and Mlandt iro
‘sd, mld the mines at Kot Khai, I‘atihpﬁr and Bhir ‘Bangdl of ngra ar
ursuing th«a line of Hill States, the iron of the Oliamba hillg next demands |
t division up to the Hazara district is mduded in the territories of H.
Kashmlr. In these territories the best iron iy found o Rey:im 5

found at‘ éoﬁf a.nd Kutyar in Kashmu Proper, is) 10t aogoad | fron Wi

quality, : ry of Bn,]a
ingh, feudntm:y of ’Kashmir. Revertmg onve ‘more to Bnt;sh 'ﬁemtory, we
the Hazara distriot. N axt to this, in the hills due north of Phsha.wnr 4
the Bajaur i iron, whwh is of fine quality, y
of Kuhdt and Jammi; and not a little also, it
el for the blades of Bukhira and Peshawur, : : i
 British terrmory ig indigenous steel prouumble, ak ull events 'mch steel
in the finer classes of manufacturoe; the cutlery of Nizdmibdd and
ﬂatm'ed‘” with imported steel, while the miemor kmda are
d iron,
maldyan digtricts aro mustly magnettc oxides of smgulmr
o in the form of an iron sand or aggregate of particles of's
; n‘th“ *detmtion or dmntegrahon of schxstose and mica,

a musswe hwmntme a,nd is &ome‘nmea ass
ities, gbstenmg micaceous iron ore or




hematite oceurs,‘-b th ,natwes often call Lt i mnttmcmy' of Ispnh:iu A (surma Ist‘aha
In one or bwo mstancea it is exhibited as a hydrated peroxide. i
The binding pow r of the hydrated oxide, as well as the quantities of iron tha.t must
exist in the uppex' hills, are well exhibited in the formation of the lower Submemalaym
ranges. I may umtan(:e the enttings for the road to the .Dalhouaw Samtm-mm where, in
the lower hills, the traveller passes huge beds of a formatwn of nodules and debris of older
roek held 1:4) ‘
, the iron of whose water is very sensible to the taste.
oxisty ab Kamgcvrum in the Waziri hillsy it'is found also as o hmmatxte in several
rta of the Salt range, and in the Chichalli range, on the other gide of the river. ‘Ina
- places near the same ranges, and especmllv associated with shale, this metal mifonpd
,in the form of a sulphuret, 4. e, iron pyrites, and the beds of the “kum” am.d “lmhx"

- gition and oxidization of these pyrites. Hydmted peroxide, in the form of ochre, in procumd

éthm' by a ferruginous soil, and on the same rond there is g small chalybeate i

(earth containing anhydrous proto-sulphate of iron) are said to result from the. decompo,.

GURGAON

-——[ 114, ]  Tron orefrom FxroZpur Hill,
Dmmmr CoMMIssToNER OF GHURGAON.

| The bok contains spemmem of iron pvnteg and a
. piece of micaceous iron ore.

R 11201 ‘Block of hsema.hte from

"Dethi district.
U
i ma.mple of the fused metal aaml apieae ham-
mared Fxrozpﬁr. 4 )

4.-.——‘—[ 113 1. A fused mass of slag, rich
‘mmatal Fézilptr,

‘ ,puty Commisgioner of Gurgaon:  The hill from which
'the ironds obtained in Firozpar is known generally
by the name * Jharkah,” and the iron mines in it are
ealled  bara 7 mines, in which by digeing to a depth

(of 6 foet, pleces of & ved and slightly glistening herea- )

: tite are obtained, called “béra’’  From!this ove iron
18 obtained, . In digging for the ore, the miners first
! | eome dpon al ‘quantity of | red earth and soft stone

diseoloured by iron, which is used to make roads with;
 below this the hamatite is found. The ore is first

row af the top and. wxde af the base, and about 9 feet |

high ; into it is puf. 18 ‘mannds of the ore (this quan- |
tity of ore iy caued a gﬁn i and 12 mmnds o whur-m ‘

Mabrowah or. Mahrﬁh hﬂls, bordering on the“
4 | (“1ohs pakka”), 5 mannds of charconl ate raquired
‘begides the 12 consmmed in the smelting furnace, =

Sﬂmeous iron ‘stone, mth a
‘Thus to completely work 13 maunds of ore, 17 mmmdis

' The tollowing aceonnt has been recewed from the De-

pounded with stones into small fragments, and then |

taken to the sminltin‘g ‘frrnace, which iscalled “nén- |
dei.”” This fornace is of & round eonical shape, nars

in a number of places in the Punjab, and forms the coloring matter in the ¢ gll«l-zm‘d 0 or
yellow earth, and in the  Multdoi mitti" used by the dyers, : 8
The samples of iron in the collection are as follows:— ¢

‘ oon],-—-sume of it above and some, below the Ll‘llShENl

ore.  Each fumace is fitted with two pairs of bellows, bl
which are worked to supply s blaat of air to the fire
during eighteen howrs connnuouﬁly,«the melfed iron
falls'to the bottom. Thirteen maunds (== 1 gan) of
ote yield 8 maunds of metaliic iron,~-this is taken ﬁmt
and repeatedly heated and hammered till it becomes
pure, when about 1} mavnds of the u;mmatéfl‘ metal
remain ; in thus bringing the iron fo i i

of chareoal are required, at a cost of Rs. 3«-8 (at
2 maunds per rupee,) the total cost of the pmcesa bk
is Rs 10—10 ﬂms R ‘ i

i

LR An u'l"’i‘f‘ f

Clarconl, 17 muunds, e R
Wages of workmen at tho smelting '
furnanee, ... A e i 0
Wages of workmen ab the bellows i
and those whe hammer out the s
ATORL el e el L0 bl
Wages of workmen who work the i
metallic iron by repeutadly hedts
oo

ing 1t &C, U legw Nve W
" 'I'otal Rey ov (10 ;

Pucka fron (i e, after being. hammere&)
Re. b a maund but iron iy not now made
 Dlace, L
g MANDI.

5.~[ 216:16:17 |. Mag



iron mmd, p1g mm ami. vessel Bﬂ*ikbn;‘ from
| the Mandi mines, Rasam OF MANDI.

In the ‘Mndh torritory there are six villages at |

Whidh i elted ; but of:the six two only could
| sufficient quantﬂ:y f magnetic oxide of
iron fora ) work of dmportqnce, by followmg the usual
syabem of ounding the mineral, to extract the graing
| ‘ofron, &agardmg the others the minetal appears
| tao poor to pifer, any ‘advantage.  'The natives of the
twq principql n-on‘ villages, Kuranee-ka-hutee and
i pui, diiyw f.hex mineral from the two (opposite
of the sqme mountain,
it The sohist that fornishes’ the magnetic oxide of
m)h, varies rauch ‘48 to the quantity of graing of
imn it dont&lns, but the oxide seldom exceeds thirty
pers cent.; nor falls helow a minimum of from twelve
o ten pgruccnt‘* The average may thns be stated at
nbonﬁ twenty per ccnt
‘l‘he natives follow the same systom of working, as
has, been already described, and the iron produced by
this tough mdustry s paid for by the Raja, at the
" rate of one rupee per pucks maund.  The mnatives
only work these mines, so lucrative to their master,
{and g0 unproductive to themselves, when their pre-

i smm HILL, STATES.
‘-.[ 174] Iron ore. Jﬂbal,

Simla.

Irc‘on ove from Dhdmi.

‘ ar mean. il
(Bwhahr) M Tur ARBATOON,

10 and 11— 859-60 . Sa,mples of ham-
‘mered Rdmptir iron, M. Tew AREATOON.
| Most of these ivon, ‘ores occur as iron sands, the
 graing of which are washed out of the schistose
‘matrix in which they are enclosed. The nature of
these ores is well described by Mz, Muc,u)mv in
the following extmﬁ-t--—» i
- “Passing from the Kot Kha: dlstnct to Jabal
you 'mrive ‘at Cheel, at about eight miles from
Degwari Jabar aud in the possession of the Raja
of Rampor, Ne r this vill&ge is sitnated & ;temx»

GADIEU. il
(1§ Reporti on the Fermsinm Bmumga m: bheEmu mm
!)b.umsm. Punjab Seleeﬂonn, vol. b v

| sonce is not: mqmrcd for the culbwauon of their ﬁelds. j

Iron om from Bxahahr.

Tron orve from Rampur ‘

| ginous mountain, composed. of té.lcy schists, similar in
| every point to the mineral of the mounfains of the

Kot Kbm district (g v.) | Ten small smelmng fmt
naces work in-egularly for the Raja’s profif, and pro~
duce snin’.ll qutmtimes of iron, mostly consumed in the,
Rmn's territorics. 1 found that the specimens (wriths

- out pickmg them) yielded from fifteen to thirty-seven

per eent. | of magnetic oxide of iron. Two hm;uts
Jjourney beyoml Cheel brings you into the possessions
of the Ran: of Jabal.
found in three monntams, Jachalt, Panati, and Pa~
raunti, * From' Dehra, the residence of the Vaua, on
the Kot Khai roady ab & distance of from five to six
miles, are situated,-—on the right Jachali, on the left
Paraunti, and on the opposite slope of J achalxr—l’a,né-
tf, Krom 20 to 25 Smeltmg furnaces are worke at
distant intervals, but these 'iron works re bd&b ning
profitless for want of ‘ combustible mat

proportions of magnetic oxide contamed in the, m@ Lol

sohists arve as follows s

Jachali, from 19 to 83 per ceut‘
Panati, i3 T 1) 20 1
Paraunti, i P00 ton B6 Vg

12.—[ 19596 . Iron ore and crude iron
resulting, from the Kot Khai rines, Simla.
Ty Rava or Kor Kmax

The Kot Khai mines are situated ot two chﬁor- !
ent mountaing eloge to each other, j
The first, near the village of Trola, ab about a;m
‘miles N. B. of Kot Khai, called Moltann,
The second, is called Tambaran, and i sithated at
the footi of the village of Degwari Jabal, Tt

At Moltann there are three extensive subterraue&n
galleries, from one of which the natives draw then“
mineral, whenever they can procure charcoal for the
fabrication of a small quantity of iron. Though the
gchists of the surface ave ferruginons, they are less so
than those extracted from the interior of the gallers
ies. These have the advantage of being of a much
softer composition, and are more easily rodnced to
powder,  This is owing to their being permanently i)
exposed to the damp, which hastens their disinfegre-
gotion. | The ores from Moltann, yielded from 19 fo

33 per cent. of magnetic oxide of iron. Those uf MR
Tambaran, placed in the same conditions, ymldeﬂ‘ Sl

We must not from this difs | i

forence, too hastily decide that the Trimbaran mineids

from 28 to 47 per cent.

vicher than the other, = A disproportion of this lﬁﬁd‘i

18 often mot with and is cansed by the variablenoss of

the specimens,  The uniformity of the iron mines
from Kangra to Kot Khai within & distance o 150
miles, is 50 striking that they may be ela.ssed togathw |

ag one kind,

The iron in these territories is.



dral crvstals embeddetl % genemlly apenkmg,
in an extremely friable mica schist through-
out most of the spurs from the Snowy range
to the East and North Bast of the Kangra

g

13 hkewme fonnd in the beds

3

the same as that of the well known Dan-
| memora mines of Sweden, and is worked as
| there, ab its outerop in open quarries. It
is one of the most valuable ores of ironm,
bemg readily reduced in contact with char-
coal, in furnaces of the mmplest deseription,
and yielding the best quality of ivon.

The iron of these hills is preferred by the
people for all purposes for which pecuhar
strengbh and tenacity are requxsme, but in
order fio compete with English iron for or-
dinary purposes, any where out of the imme-
diate neighbourhood of the mines, it must
be manufactured a more economical
,system.‘
tity 5 Water power likewise is pracmcally
unlimited in the immediate v1cm1ty ‘of most
of the mines, and under a proper system of
forest conservancy, there will be mo need to
i apprehend a failure of fuel.
| Mhe obstacles to be contended in uttempt~
ing to extend the manufacture, are the re-
moteness of | the mines from the markets,
the distance by which the fuel iy in some

instances separated from the mines, the im-

perfect means of communication, the reck-
less destruction of the forests without any
measures being adopted for their renewal,

the extravananﬁ ‘waste of wood in the manu-

facture of clmreoa.l and of ore in the smelting
and refining, owing to the rudeness of the
furnaces and other applmnce&v and ﬁnaﬂy,
the limited amount of lahor available in
these desolate regions, and the drunkenness
and want of steadiness of the *“Dhogrecs,”
the only labourers available for this work;
to meet these dxfﬁcultws new roads have

The ore. is avmlable in any quan.

of (the iron, He pays for the first quatlity Rs, 1-14-0
and the second quality, Rs, 0-15-0, Whlc]l amot "t 8

,been cons‘mxcted a,ud athers are under one

sideration’; measures are being adopted for | ;

‘the conservation and renewal of the forests, ‘

and the expediency of introducing crushmg
machines and “cotalon® fornaces has been
debated. It seems clear, howevyer, that any
machinery adopted mu 8t be of the very sims
plest and lesst expensive description, | (b |

The idea, once suggested, of a grtmd cen-
tral crushing and smelting house, to which ',;

| the ore from all the mines would be ca.rmed

is obviously, from the very great distances
to be traversed, out of the question. The
ore must be reduced at all events to the
form of erude iron at the mouth of tbe mma

13,[ 211-12-13-14. ). Series of irons irom
Bhir Bangdl mines, Kfmgm, consisting of—
a.  Magnetic ivpn ore, in form of ivon mnd 4
b, Crude iron, smelted.
o) Trony onee yefined. o
. Ivon, tyvice refined. i L
41 ascertained,” says MR. MABCADIEU, LAl that each
of the furnaces tirned out, on an average, 4 mannds
of pucka iron, mouthly, making an allowance for, Toss
of time, we will sappose that 100 fumaces are worked
daily, they would yield mon(:hly 400 mannds of fton

‘or 82,000 pounds, which is purchased by the cqntr&g-

for at two dlﬂferent prices, according o the qunh'hgf
ly

partly paid in money, partly in grain?” ‘
In 1858, Kangra tron was sent home. to anlanvl
The samples consisted of 1rous from: Bhir B:mg&l.
from K.alG and Mandi. i ‘
The jron sont has been tested m: the Atlns W’oﬂcs y
of  Mesars, Sharp Stewart & Co., Manchester, and by
Messrs. Lloyd, Torster 8 Co, of Wednesbury, | Af
the former manutactory, while the best English i iron |
yielded at n pressure of about & 0,00() Ths, on the
square inch, the Kangra iron in the state in wh;ch it
was sent (it had been forged into 5  foot bars at Ma,d-
hopar) required & force of 61 SOU s, per. square
inch to break it, while the same iron hammered n.(;
Manchester sustained a prossure of 71,800, Ibs. yer
gquare ineh befdre it gave way.  The ahove results
wust be deomed highly sntiﬂfnctory, and clearly indi-
cative of the valuo of tho iron. Messrs, Llo 0l
dcscmbcd the metal as of pure chareoal A

smptmn nnporml mm E.ng'l:md The pﬁrhcnla:l‘ﬁ of
the trials to which the iron was ﬂubmitted are | g’iwm jo
in the following statoment i~ = 100 i




1 ol

Average, 1,

incil; by%

R AT e




and it could t‘)e‘ py:q@mb lw, othermse the rates
albiove quoted wduwlhéit G remunerahve‘ i

’Magnetw oxide of iron.
‘ommmmm, Kmam.

l

hematite, Soket. Raja or Buxem.

This is marked on the box s supposed to be
antimony,” it resembles the mineral sold as surma,
Is fahdm (Lspahian antlmony) by the native druggists,

118.--[ 223.280 1. Series from the Fatih-
pur mines at Surdj, Kangra, and consisting of
three samples of the rock around the Fatih-
pﬁr mine. Loau Exumsirron CoMMITTEE,

‘bmwn micaceous schist, the mica in very
grey ailvery lustre. j

',l!his isa grey - mica sohist.

o of a greylsh brown colour called ¢ chappar.”
i [ 228 1. Rock called “bahor,” is & mica-
0 ceous ﬂchxst with occasional veins of quart:f.

Tha ores are a8 follows ;—

(@) Magnetic iron ore, in form of iron sand,

(b.) Massive ore, “ pathar dhao.!”*

(e) A schistose rock containing fragments of
iron when this rock is disintegrated, the particles of
ivon from the iron sand of the preceding samples. |

1 (d.) . Tron, obtained from ditfo. ‘

1 andof the same iron hammered, but called  Toha kut,”
An anvil, made of hill iron, a pig of superior irom,
and a mass of fased metal mixed up with the char-
coal, used in smelting, completed the Musemn series.

(e.)  “ Manohar,” & slag from the ft Tnages,

o

¥ tndifferestly ivtiﬂwn“dhoiu“ i)

‘ ‘Kandl mines,
“(‘oummm.‘ s

| like 10 e.ppemu.uee to micaceous iron ore,

{ pass, the ore lies in t}un ]ayexs and skreuksin

o | Tt 48 then washied in wooden platters, and tlm gand
it 17.+-—[ 287 1. Oxide of iron, ghstenmg. b

| of thid ore yields half a seex'of iron, The e,
‘considered good, and is sold on' the spot at R 24
| pucka maund, or Bs, 1 a kucha maund of 19 s

[ 224 ] Isa rock called chinohar,” a ;

small particles gwes the atone a pecuhar ‘

[ 226 1 Avery fine-grained mwa. sa]:ust ‘

A gample of this dron was exhibitsd fram the La-
hom maugenm under the name of loha chhichay,”

19,7 23104 ]
K ulu. I

(@ ) Tron sandl
(b.) Heematite or qppcuia; iron or

(e Crude iron, obtained from the ore, ﬂ
)y Slag, the xesulb of fusmn.- g

micaceous sandstone, ' The stone is so soft thaf:‘
pounrled by Hand with' small round boulder .

pourecl off with the water, lemrmg the ore in the ha;
of coarse black heayy gmms at the botwm ()m; niﬂ j

]
which is cheaper than it was in Moorcroft.’s tmm, whqn

| the price was Hs, 81 por pucks mawnd® e

20.-~[ 284 }. Charconl, usedin Bmeltmg o
at Kangra and Kili. LocAw Comminoun, |

The charcoal is made from the chil (Pmua lmygb. ‘
liv), Oak charcoal is anc founﬂ by the iron workery.
to answer.

Thls is erroneoualy ca’ﬂcd by mmves aflvm: ore
appears to be the 'mineral, which they informed M®y. .
MAROADIEY, had been workod in the Sikh timesas
a silvor ore, Mu. MARCADIEU states, that it cons
sists of crystals of the sulphnrets of iron and lead in
guartz, and that on analym it does nof contam a l:muc

of mlvcrf ‘
AMRITSAR SERIES.
23 —[ 829 ] Jrude iron, of “vuriaty’
called “guléri” i

Thm i imported from Gwalior ; hence m uam!a'

———[ 330 ] Mandi iron.

" Ouninghmn o Trip bo KAl a.ml Luhuul, in A&lﬁ
Proveedings, March 1848, f
1 Kangra Logal Comuutlec:



| SubClass (A),

mem Musnvm.

Onta specuneu iy hasmatxte.

. 26. -»-[ 34,7\,] ‘:Clzw nodule, con’ca.iumg

coutminmg ""opper m small quauhty
nomo ‘Muamnm:.

T followmg are the kinds of iron to be
B met with in the Liahore bagars.

: L 360«8 ] 9nd class steel,  ashét,”
or caurm cheup cutlery purposes,

. 29, Tron, variety  khéri,” used for agri-
, m tuml and other mnplements. ‘

i Do. variety ¢ Backi,
. . Do. variety “guléri,” comes from Chwa-
8

LA— ,

lior in Hmdﬁatan, it is a temacions metal and |

uaed for wire &mwmg, gun barrels, &e.
Basidea these varieties bho following kinds are met

i ‘mth in the shops of the  lohtis »* or iron sellers, who
“are the persons who buy wholesale from the Nowrias
and other merchants and then sell by retail to the

i blacksmiths o lohars,”  OF Indian ivon, the varie-

bronght fmm1 Hindostan, it is an iron of unpromising

v fies stre—-wthe £ kheéri,” noted above s this is said to be |

. appearance, but exhibits on being forged its superior |
qus.hty 5 it is much emplnyed for carpenters’ fools, |

i meﬁ, 8¢y w(l mablonally for swords. It valnes a- '
‘bout 4 seers per. rnpae its pmhnble origin is the Jai-

fih pﬁv tcme i

ﬁus‘ﬁan for t}m manufacture of armour, shiclds, &e., ab
the present diy when the manufacture of such armour
18 not carried on, the import has censed, the steel used
to be brought i i chaletis” or circular disks, about §
of an inch thick, © Guléri” iron, which is sold in pigs,
“pnd values Rs. 6«12 per maund, 18 a tenacious iron used

| % Fanlad » or sbeel used o be 1mported from Hin-

#lso in wire arawlng The xmported Indian irong are

"brought‘ p by Namias to Hatrag between Anvgm-h
“and Ag'ra, and from. thence taken to Amritsar, which
{s the Punjab mert. Of Punjab iron, the © bajami,”

from Bajaur, north of Peshawur, is nob much exported |

to the Central Plain. diﬁtﬂ

for the purposes of gun making. Bajaui iron is still
largely used at Kuhat in
' their gun barrel making, and is
‘ and othex places. ‘The guns. m{t utlery mwlo at Ni-

emapkable process of
#lso ot Kalabagh

, thongh it was formerly

| lary: imported under this name,

| about 8 inches broad and } thick,—this sells at Bs, 9
1 o maund, 'When the rods are thin, if is called cha-

| zémabad, in the Gjranwala disfrict, ave o{ € puléri ! 1:

u‘onm;of * aubat,! Furopeau Sh}ﬂl m nlso employ»
«ed for cutlery.
 Burki ivon iy brought down trom. Suket and the

‘ ‘Manﬂl mines, 16 values Rs. 6-12 o 7 a mmmd, and
finds its way on backs of mules and donkeys to Dina-

nagar whenes it comes to Amritsar : it is pmbablra A
that other irons of the Kangra district mines are simi- B
Attempts have beon ;
made by individual traders to bring down the i iron of
the Chamba tamtory, ‘but the cost of carriage is 800
great to vender it pmhtable, and it is seldom imported.

"The other irons of the bazar are European, and
brought from Bombay the varieties axe—

The ¢ glﬂspatti e ammm sold in long flat bars 5 1t is
used for making txres of wheels, && an 16 Rs: 6-12
4 maund.

0 Gol sink,? thick pieces of n‘oz;, vn.lua R T
mawnd 5 and also ¥ Gol kandla,” & mmﬂar iron, but
in thinner barg ; value Rs. 8 a maund.

“ Chada,” or sheet iron, value at Re, B & mau
employed in making  tavas,” large iron canldrons, &e.

« Chakor stk and ¢ ghakor kandla,’--are varie-
ties ‘of ‘iron, imported in long rods, 15 feet orso,

kor kandla,” and fetchos Rs. 7 por maund,

T'hese bars sire stamped with a Huropean trademark
when of the first quality ; these are the most approved,
and are called  “sacha chakor,” (gennine, ¢ chakot”)
and fotoh Re. 9-8.  If these bars are only the same in
shape without the stamp, they fetch Rs. 9 and Rs. 7,
as above-mentioned,

| Another  variety is “asbat,’ a hard but brittle
kind of steel, selling at 8§ seers per rupec, ; b s
imported in bars, and is naad for tools on acconnt of
itd hardness. | ;

A kind of. iron is sold in the bazars cs,lled “ falh X
being sold in pxecc.s of a fugi-form shupe, tapering ab
each end, This is plobahly & hill ivon, I noticed
this form of iron in all the shops of uonmongers of
Niarpar, in the Kangra distriet.

1t 14 o vemarkable fact, that iron smelted at a low
temperature does not: form into east, but into an im- |
pure wrought-iron, In our ordinary smelting, process.
adopted at home, the metal fused at a high tempera-
fure fallg liquid to the bobtom of the furnace, and,
thonce, when the farnace is tapped, rushes forth intoa
serios of shallow moulds formed in sand, The p;ga
thus formed are nnmalleable brittle cast-ivon, and
require the action [except in the Bessemer process,
which {8 different] of the “reverberatory™ and “pud-
dling” ' furmaces, before bars of malléable fron pre
procured, but in the native smelting probeasthe tema
perature employed i3 low. ' At the eud of t\mdays_




i Iy reduced to the form of
;y* \being| repaatedly I\en.terl

ther lmprlmﬁwa ara expcllcdx This u,m'ukablo fact
that ithe. aﬁm

'm of forging or welding  together several
Kinds of iron is noticed elsewhere ; the principal va-
rigty. of iron so forged ig the sakeln, consisting of

for sword blades.

DERA ISMAIL KHAN,

0.—[ 523 ]. Irom ore. Sulmmam hills,
Lo(;mn Emummmr Comumrrre. !
34~ 529 1. [Xrom, from Waziri hills.
The Wazrf hill iron, from Kanigorum, in the Dera
Ismail Khan, snpplids Dega 'Ghazi Khan, to the
extent of some 2,000 mamnds. It ig described ‘a8
a very, rough 1mn,—~some of ifig re—smelted af, Kala-
i b&g"h ‘ |
The iron mines in tha quiri territory ave in the
hill callud I{p.h-p id, near Makhm “and Bobra,
| there the metal is
: lustmus ore; it is The' fur-
. mace is made like a Time-kiln' beneath the shelter of
; It d shed cal‘lea « mundso,” The furnace

is chm‘ge,d with two mrts charcoal and one of crushed
ore ; this bemg igmted is urged by bel]ows. When
‘ the ore 18 melted they insert an iron tool into the fur-
. nnee and rake away the drogs and slag which allows
! the melted metal to fall to the bottom. This iron is

called * kham mafri,” it sells ab 20 seers per rapeo ;

this iron sgain refined by melting 'is called locally
Hkarn  kai” and papoli,” and gells at 10 seers per
TUPEe.
only by mutual agreement ; it is said that Re. 25,000
worth of iron from the mine iy sold per annum, bub

be nearly the mark,  The inhabitants of Makhin
and Shaikh ki ma.ke vessels and plates of ‘the iron
‘and trado with them. ' The ‘Firmali tribe in the

Ghmi Amd sell themn ]
-~[ 530 1. Iron from Bagaur,

‘ Bmught down irom the }ulls north of PeshaWnr
{(Bee No, 39)

ather than ligjut;fiaﬁ;‘ i
‘slags to the bottom, |

i bagh for nails, &, in bost buﬂdmg, n.nd for the
jﬂmanufmture of cook;ing ntmstls. The gre, :m abun-

prod 'cd on the metal i dxﬁ‘erent
| Salt range group, and so these specimons mmy e,

i
| ote ocons. asred pamxxde and haematn'«e, th

k}ién, asbat and fanlad, hmmnered togethers it is nsed

| ore, fonnd in abundance in a lavge isolated hul’
| permian formation, called Kivans,

otal 15 formd aq a blackish and slightly | i

The proprietary right in the mines is ‘defined |

this' is probably. over-estimated ; Rs. 10,000 swould

 value Rs. 7 a maund, LOOAL Conm
Waziri Tlska earry thege vesaels into habul and‘

damt i
Thcse ills am a pomon o contmuatmn of

said to represent the iron of that range,
found in varions places, but not much wonk

of many of the formations is owing o this, and i
stated, that in some parts of the Salt mnge, the ro
are go fall of mugnatxc iron ore t;hmt they deatrpy\
mdwat}ons of the magnetic compass in the vici
Di. HENDIRSON has recantly produced gome " iron
of most excellent quality from a blackish homati

It 1 just within

the Jhilam district, Galena or lead ore is a.bumlant i

in the same locality. i i
84.[ 555 ] Sample of rough 1rom, |
value Rs, b per maund. i
B[ 9641 v Sonmakkl” ‘ox* iron py—‘
r1tes in crystals Kalabagh“ e G

37,~—~[ 4162 0 Iron pyrxtea in round no-
dules of crystals, Karali mountain, Swm !
Swam. (Erroneously ca.lled i 1mpm'e cop-
per” in the original list.) - L

The' mame * onmakki,” theoret;cally i copper

pyrites, and ¢ rupamalcki,’? iron pyrites, but the two.
are not nsually distingnished by natives,

| PESHAWUR,

38«—[ 560 1 Tused iron, # aowah ospas
nah.” Bajaur to the north of Peshawur,; i

on PESHA.WUB.

39.—[ 569 . I[ammered 1ron
kah ospanah,” from Bajaur; vali
a maund. These samples do ,not
the Dest produce of Bajaur,




; C‘Jam (A),

| Bajanr produces iron of ity

cnlled Bm'owl b fook of a ran; h;lls aub;eot to
 Ghazzan Khan Qf I)hir, xt i8 smd to be found in grea.b-‘
et qnamtihy The ore is not obtained by mining, but
in 8 pulv)erzzed tate, mixed up with black earth
~washed down by hill-streams, which is collected by
. the pecplt and exlmrted 10 Peshawur and other neigh-
‘ bounng hmrkets, where it is fold aﬁ;ﬂr it hns under-
8 gone tha process of smeﬂtmg. This process consists of

he black earth containing the ore with coal,
Al ing b ‘tog\ether until the iron becomes a
' ccmsisteht mass, from ‘which pieces are disposed of as
'may be necessary.  The value of the ore mixed ‘up
wifh eomth a8 it leaves its native hills, has not been
aucuraﬁely as«,ermined but if, is believed the cost in
its, \pristine | state is very small.  The carriage hire on

| lonkeys and mules to Peshawur and other markets

i adds to 1t, and after smeltmg it sells, according fo its

i qnalitgr, at Ra. 8 t0 6 per maund.

L HAZARA.
40.—-—-[ 589 1. Tron ore (red hematite),
: “mattl 1oha” ‘Bakat. LOCAL CoMMITTEE
' on HAZAEA.. il ‘

A KASHMIR.

| 41.-“{ 599 1. ‘Siliceous fron ‘stone, from
Reyasi 20 miles. above Jummﬁ H. H. Taz
M

427 612 ] “Sangi chamak” Mas-
mve ‘magnetic ore, brought from Yarkand
md Lahaul

| COPPER.
GURGAON

. (copper yyribes), from Singhdna in Feroz-
 pr Tahsil. " Dmrmr CoMMTSSIONEE  OF
‘ Gtrmuox. i
| With regard to No. 43 (105), in the time of
‘Ahmad Baksh Khin J ng;hirdm', SOme copper ore was
found in the hill called Gh&ta Shamsﬁbﬁd but it is
not, workod.h

. msam
‘ 4;4, -—-[ 155 j Copper ore,‘ “timbe ka

pattar,” from L ﬁx nd, Bhagtl, Ketari, and
. Bubai, 'Looml "tx TION GOMMHTEE.

] oﬁ lamp llght.

. | 4&3-*[ 105 ] Oopper ore with 1ron,‘

Qgcasionally 4 rush of water ‘canses
the wark to be stopped, and as there is no mechanical

Ccomtrivance for controlling the flood, noti nnfrequently
| the! pamculm‘ spob has to be abandoned altogether.

The ore obtained from the mine is broken into pieces ‘
and smelted sufficiently to make it cake; on \this,

wood and the common dpla (dry cow-dung) of the
| country ave heaped, and the mask set on fire,

The
process. of extm:bmg the metal is similar to that of
burning lime 5 the copper, contained in the pulverized
and caked mass, percolates through the caleined ze-
fuse, and finally forms irrégular shaped fragments at
the base.*  These fragments are cnt up into pieces
like the sample followmg. ‘

45.—[ 156 1. Oopper obtamed from the
ore, No. 44. It is in little dwe, or melted
drops of about 4 an inch square. ‘

The smelting of copper is barely remunera.ﬁve on ke b

account of the utter absence of all mechanical npph—‘.“
ances, « The miners pay a royalty of one-sixth of the
gross produce to the Khetari Rajah, foudatory of Jai-

| pox,

JHILAM.

. 46, 462 ]. Copper pyrites.

"This is not copper, but iron,

The terms “sona-makki” and ¢ rapa-makki,
though, properly SPeakmé, indicating copper and iron
respectwely, are, in practice, synowyms, ‘

The Salt range containg copper, in the form of con-
cretionary nodules in some of the calcareous and shale
strata. of the Devonian series ; the nodules give by
their decomposition a green colonr to the sandy clay :

| the yield of metal, is from 12 to 20 per cent, but the

quantity of the ore is inconsiderable ; it exists as
nodules, yarying in gize from mere grams up to a8 |
large a3 a walnut.

| KANGRA.

47.—[ 240 1.
K.

This box contains two specimens; one a quartz,
containing a little copper pyrites and some gilicate of

Copper  ore, . Pelang,

copper, and the other, marked as from Manikaran, is

a hard reddish grit, which has no appearance or proba~
Dility of containing copper.  MR. MARCADIRU noticed
this ore, and thought it of mo importance commemmw

1y, unless it indicated the propmquxtv of other !’icher'

re.

¥ Fiswar Local Committee.




48[ 296 1 Qﬂmﬁm thh blue carbo-—
nate of copper it B ‘EGEETON, Esq.

4:9.-—«[ ] ,‘anper glancc Rondu,
16 marches 'beyand Kaghmir,  Since the
Bxhibition closed, a very interesting speci-
ten of ’ct)pper, ‘both as a copper glance, or
. mulphide, and in the form of pyrites, has been,
. ment by ¥. H. Coormr, Esq., C.B., Resl
‘dent. A sample of fused copper of good
| quality accompanies if.

TIN.
0.—[ 7971 1. Specimen of melted tm
in ‘& disk, Tahore bazm- stn Muna
RaAT,

The metal is imported : it i prixwipallv used for
m.kmg bright toys and imitation trinkets, as well as
to tin copper vessels; it is beaten out into leaf, and
used by the artist nlso for @ silyer paint § it is vather
| expensive as a metiﬂ "The value of the network disk
of tin strips, Whmh ig the form exhibited, is Rs, 2-12.

! AN’I‘IMONY

This metal occurs in various parts of the
‘ provin(-e as a black ore of antimony. In
composﬁnon it is & ter-sulphide, and called
“sarma.”’ 1§ 18 fused by heating in a co-
vered pot; the metal melts easily and runs
‘off; the ore usually contams lead, and some-
times silver, iron, copper, and arsenic. The
1ise of this metal, as an alloy or pure metal
for scientific purposes is unknown in this
province ; but the ter-sulphide is reduced to

a fine powder, and sold by druggists as a |

cosmetic for the eyes, in which cage, it iy
supposed to act as a tonic to the nerves of
the eye and sh'engkhens the sight. This
surma is in use in' all Hastern countries.*

L% They Mnsuhmms have w notion tlmb the finesh kind of
Burma comes from Arabia in the hills of Sinai, &ec. | The tra-
dition 1s, that when Moges was on the Mount, ho ngked that
the glory of the Almighty maight be shown himg he was an-
ewered, that his mortal sight could mob hedr the glovy, hut
through a chink of the rock a xay of the light was allowed to
fall on him, wnd that the roek on which theray fell becamo
melted into antiniony,

when ground up, a durk co]om‘ed
| The natives have also apphed to smothem

form and fmwture of thalumps in which both
are sold by the druggists, Native d ‘

ol

substance, Iceland spar (carbonate of 1i ue).

the name “surma safaid,”’ literally, * whwa }
antimony,” tbough the substance hm st
in'the

analogy with the teraaulphlde excopt

however pregeribe the “surma safmd’

| the eyes, just like real antimony, an thls’ww
‘ keeps up the misapprehension, ‘

The ore is much 1mported from Krmdab&r,‘

but is produced in great abundance in the o

mealayan range, where it was noticed by

Captain Hay at Spiti. . Surma” also is
gald to occur in the Balt range, buf; there ig

no sample of antxmony sent  from these '

mountains--all the specimens aent nuder the

name of entimony are really galena, which
natives confuse with surma, such samples

are sent from Jhilam, Karangli, the Watli

hills, and from Shahptr at Khagil

| a8 these metals are not unfvequently‘ aaN0
ciated, it may be true that both are fo be

met with, Anhmony alyo is found
and at Bajaur, in the hills nowth of ‘
wur,  Krom Bmia, in the pmvmce ‘Lus,
to morth of Khelat, antimony is import-

ed to Shikarpde in Sindh, to the extent of
By far the greater part
of the antimony (really galena) of the drug-

15% maunds a year.

gists is imported from Kabul and Bulkhéra,
LAHORE. |

51.—[ 86972 ] (a;).‘ Three sampiés aéf‘

good antimony ore, (Lawmorr Mussum,)
probably from countries unear Kabul bub no3
name ig recorded. | ‘

().

the Panjab territory 5 price 12 annas per Beer, L&hm
bazax,

(o). “Surma Kandahari,” from dahdr, as m
name imports, is a superior kind 5 !
seer, Lahore bazar. A sample ox
chased from the bazar as ¢ surma

“Burma pahari, ”—-Anmm(my from hlllh m il

i
Y




Sub-Class (A).

‘V IR, v;_u

. 52 -[ 279 j" Sulphurab of antimony,
s rm i down » (meaning lead ore in Thibetan),
 from Liahaal ] R. Bowes, Hsq.

; ﬁl‘hm is £eund on t.he Chandra Valley above Koksar.
b 53-«[ 936 1. Sulphuret of antimony,
. “sarmi ka paﬁta.r."’ ' Jagatsukh, Kald.
h;n is o goad dre.
! 54.--[288 & 297"} Two samples of sul-

phumt of antimony. Spm. Kavapa Bxpr-
pioroN Comtrirsm,
j In‘one hhe ore i assocmtcd with iron pyrited.

HAZARA

5,#»—[ 590 ] Ant:mony ore, from Bakot
[ onroneously called tin ore); it contains no
tin, but'a little iron; only a small quantity
was thseovered and further excavations were
-made in aaa.rch but mthout eft‘ecf;.

il PESHAWUR

ikl s

6 -~[ 56’7 e A_ntxmony, o ranjah " from
Luo,u. Comurernn.

Iua is & very good ore, value Rs. 12 a manml

SIMLA

57 --«["711 1 Antxmony, from f:nrmur.
‘Zﬁm H oF SIBMUR.

DERA. GHAZI BHAN.,

% Al the amm of what 4 c-maa * girma, K&ndahﬁri > that

1 have seen, prove o be cad, Whtoh is diaﬁngﬂiahable to

‘ fihe | eye, from the anhl,mony, by ity o;ubio erystailized appear-

ange exhibited in fracture, There iy another substance called

(L SsurmaTspahani” (f ¢, Taphhian ;
. exhibited proved on mmu

ot

y) oi which the samplo

'aulphuret or galena, sometimes associated
| with quartz; it is used by natives indise
| eriminately for antxmony, and is called sur-

‘te1rxtory to Amritear, it i3 there melted np

freo the pure metallw lead.

Afrom the Jammi hills.

~j~[ 929 ] Ant;mony, from the Lower |

Bxmreirion CoMMITTRE.

ma with it, as before remarked. ek
| But a large quantity of sulphuret of hmd ‘
is brought down from Reyisi in the Jommb

in pots with iron .ﬁhnga,—»the small particles
of iron combine with the sulphur, getbing

KANGRA

59.--[ 238 1. Qalena in qua.rtt from a
vein ab Kotln Harkandl at Ripi, on the
Parbati river, Kiuln, Locm Exrummon
CoMMINPuE,

It forms nests in the quartz beds, which reat ;
mice schist strataon the left bank of the Parbati. |

LAHORE,

—[ 878 ], Galena from Kandahér.
Rs. 1-8 a seer,

This sn.mplo was bonght in the bazar as antis
m«my “gurma.’’?

AMRITS AR,

61.—[ 333 ]. Sample of metallic lead‘
ag used in the bazar. |

KASHMIR.
62.--[ 615 ]. Sulphide of lead (surma),
H. H. Tas Maras
RATA, : ‘
 JHILAM.

63.—[ 901-902 1. Sulphide of lead,
from the Karangli and Watli Hills. Ti00AT:
Value, from
7 tolahs 10 mashes to 10 tolabs for the
rupee.

The lead (called antimony) of Karangli occurs in

tho most inaccessible precipices of the hills, Bowring
glves the following account of the method of obmm‘

ing it He says 49— ' e

% Bowring's Thelum, Jowrnal of the Asiatic society nm
of 1860, o 80 !
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 Cluss L. Division

L Sub-Class (A).

| &The gemindars who search for it, lut thpmselves
down the face of the precipice, and pick the mineral
out of a hole in which it ocgnrs pierced in the side of

the rock, In this perilous adyenture; some unfortu- |

nates have lost their lives by falling down the chﬂ’ it
# height of more than 5,000 feet.”

SHAHPUR. ‘
64&.—[ 904 . ‘Sulphide  of lead, in
small fragments,  Khagila. Mg, Crinn.

(Both the above are entered in the oxriginal hm

. a8 antimony).
These sulphides oceur in small cubic erystals in

| limestone beds within the Barangli hill, and near the |

Kheura mine,

GOLD.

The metal occurs only in sand washed
down in greater or less abundance by the
rivers of the Punjab, There is however no
sample obtained from the Rdvi. There is
also no exhxblted specimens of auriferous
quartz, nor has any yet been discovered in
any of the mountain ranges. There is 8

. mineral sent from Thal Baland Khail in
foreign territory near Bunnoo, called “ sang-

i-garddr,” bub its containing gold is ima-
\ gmary. Native silver also does not appear;

| it is found in minute quantltles associated
. with the ores of lead and antimony, but that
js all. @old-washing is taxed and becomes
a source of revenue to the state, though not
‘a very productive ome. The revenue report,
. shows that the produce of the tax wag for

11860-61, Rs, 444 ; in 1861-62, Rs. 530.

AMBALLA,
65. —~—[ 168-70 1. (a) Sand; (b) do.,

washed to remove the first impurities ; (¢)
Gold obfained from it, Trom Karrar, near
the Markunda river. i

KANGRA.

66.— 235 . Gold-sand and gold ob-
tained from it. Beyés river, near Haripdr.
Locax, ExarsirionN “CoMMITTEE.

This sample sent has been obtained by numerous

washings from several maunds of earth and sand
taken from the river beéd. The quantiby of gold 4

| small 3 it takes several mionths to collect even 4 fola

§o/ mmute, thnt not more them 3ot 4 annag worfh m L

ob tamell by a day’s hard labour at Wi aﬂhing %! ‘

—~—[ 987 7. A substanee belwved to
c:ontam gold by the natives, from Spmi” P.
Eerrron, Bsq. I

This is a woft red earth, like “ il wmam,” tlwm m i
1o appearance or probability of its containing goid

68.—[ 279 .. Gold, from .
Rev. Mgz, ¥ AEHUHKE. b

| This is cafled gsar” (pronounceﬂ 4 ser”) m T.hlhﬂ-, i
tan. It is obtained from the sand of largoer rivers of
Liahanl and Zangskar.  Most of it is taken to Hin-‘ !
dastan and sold, but the profib of| goldworks are

the smuﬂ graing are worked up into lttle Inmps with
the aid of mercury, value, 1 tolah, for R, 15 it

RAWAL PINDL

69.—[ 238 ] Gold-waahmgs. Attock.
Masor Smmmwne. T

70.~([ 1. Bar of pure gold Wexght
361 tolabs ; value, Rss 659,
JHILAMA

71— 379] Gold w&shed from the
river Jhilam. L.monm Muswu. kil

72.—( 460 1. Grold, from Kas Gabhir.
Tmnsxmm oF TALA. G e
3.—[ 461 . Gold, from Kas SOJ
JAW/&LA KraAvRL. |

In the tertiary formations of the Salt mnge, gold is
fonnd in the shape of minute scales, and hag doubtleas
been derived from plutonic and metamorphle rocks, ;
the disintegration of which has fumished the matevial |
of which the strata of the series are composed.

And in the beds of numerons nullabs which flow
throngh the “ meiocene ™ formations, the sand is waahm
ed for gold. It seems to be obtained in. the htrgt,st; ‘
quantity towards the Indos, norgh of the Salt range.

The original beds whence gold is devived have not
yot been fonnd. The quartzites and quartzoze mica
slate much developed in the Pir Panjal range near the
Baramfila pass and other localities, have as yet failed
to yield gold,
| The process of washing the river sands far g{\!d il, |
ag follows i+~ )

"' When a likely spot in the bed of a ntﬂlah ls ﬁxed

* Kangra Local (Jummlﬁtg@. ‘ ‘ ‘

Lq.haul.




" escape of the water,
e drfu‘” as it s mlled, is slightly bent apwards 40 a8

‘ : upon, the nuparﬁmal mml is scmpod off‘ lower gand.

i quﬁ where m iy to be. ashed closa hand.' | The
| washing is effecte a long wooden box mwemblmg
| wemall ﬂwbbotmmed bont, wide at one end, and nar-
| yow ab the other, wham there is an opening for the
The wide end of the eradle or

to! give n‘.m ﬂuh bottom # gentle inelination towards the
. fore pwtl;. A coarse sieve of reeds is then placed
| across the wide end of the tray ; on this the sand is
i thmwn, and water dashed upon it, till all the finer
" 'mand 18 wa.shed tlu*ough into the cradle, and the coarse
. gravel retaaned on  the sieve. By continning the
: wmshmg with a gentle stream of water the lighter
‘pa;l'tmlea of fine s:md are carried down the inclined

i ﬁuor of cradle and escape with the water, while the
| heavier and amnfe,rous sand aspumes the highest level
| mext to the pomt where the water is applied. Ina

i very short, time nothing remains but a thin stratum of
| black iron sand, in which scales of gold sy occa,slon-
) ;mlly be seen to spangle,
By contmumg the washing still fnrther, the hgh’mr
‘ pa,rtmlm are vemoved. and the aunferous poxtion con-
| contrated thhin narrow limits, When the washing
. in the cradle hag been carried as far as is considered
safe, the sand i3 removed by hand into a platter call-
ed o “kari,” made of sisu or some other hard wood.
In tlns, by a “civeular motion, it i3 agitated with
water, and ‘thus an nddmonul portion of the black
. sand iy got md of, and washod away from the inclined
i sidas of the plate by o stream of water skilfully applis
| ed. The residue is then rubbed up with 4 little mer~
eury, which quickly amalgamates with the gold and
leaves the black sand.  The mercury i§ then removed
| from the platter and wrapped in a fragment of cloth,
| a.nd pliced on s bit of live charcoal, the mercury
i qmc blimes, leaving the gold entan;,led only with
. the ashes of the cloth from which if is freed by rubbing.
It is taken next $o the goldsmith, who fuses it with
‘ 'bomx, and tlms it is cleaned, Grains of native plati-
- num. am fonnd in the same way in the Indus, and in
some. places the natives call it white gold, P and
despise it exceedingly

In the gold-washing process just desoribed, two or
three individuals earn from 6 to 8 annas a day, Ifis
said that in Haz&m gmms of gold are sometimes
found of such a size a8 t.o ullow of ﬁhexr being picked
out of tho sand, ‘

The gold-washings of the,‘ Balh range are maarly all
in the Jhilam district, In the year 1850, 168 cradles
were af; work, and they were taxed frmn Re. 2 to 5, per |
@yoon;” the total tax amuunted to Rs. 625,

The Kardar of Mokhund t(ﬂd Dr. Bleming in 1848,
that the production of gold was as follows ;-

| taken out with & wooden shoyel uml carvied to the |

1844«—40‘) tolahs (tolah
1845272 ditbo,
184%332 ditto,

Cllm gold-wuslxew concenl the nmount as much a8
‘ possxble to reduce t.he mx L

160 grams )

PhﬁHAWUR.

74.-‘%[ 566 ]u Auriferous sand, “torah
shigga.” | River Indus. Looax ‘Exmm-
TION CoMmrerss.

In both the Indns (ahove Attock) and the Kabul
rivers, auriferous depgmt_s are found, though nop exw.
tensively, Some of 'the boatmen, during the cold
weather, work as gold -washers in gangs of from five
to seven, and collect on an| average from 2 to 2%
tolahs each in the season, The gold sells at Pesh-
awtr at Rs, 153 per tolah, so this would yield them:

No tax is taken from them now, but under the Sikhs,
one-fonrth of the proceeds was paid to the Kardar,
whose license was necessary before they plied theis
frade.  In some places a tax was taken of Rs, 2
per tray, and the proprietors of the soil received anos !
ther rupee, | About 150 men may be thug annuasily
employed, and it is nof unusnal for them fo receive i
advances for the work from the gold purchasers ak

gold in the hills, but: the latter axe beyond onr reach :
a mine has been lately discovered near Kandahar, bub
its value has not yet heen fully tested hy the Amir,
Btill the gold-washings of these rivers might bo ad-
vantageously  examined by those who possess the
necessary qualifications.f

‘ BUNNOO.

75.~[ 664 ]. Gold-dust, ¢ reg-tild,”

from the river Indus, where it occurs in

small quantities, The value of ‘the produce

is probably Rs. 200 a year. Drrury Com-
MISSIONER 0¥ BUNN0O.

HAZARA.

from the river Indus. Value, Re. 15 a tolah o

L

¥ Fleming's Repott on the Salt Range. Heloot Coxreepoa.‘
| dence of the Punjab Government. No. xxii., p. 343, by

'} Loval Committee.
i

abont two annag per diem, whilst actually cmployed i
Their apparatus for washing the sand consists only of Al
large wooden trays, six. foot in length, and sieves. |

Peshawur, These deposits indicate the presence of

76.—[ 587-8 ]. Gold and gold-dust,







ed in the more. 1mpqrtant ¢ ies, but; ot i
"« shamadﬂns,” &c‘, are made of w rﬁetl

| Looar ‘Oéummmnn. Roft, is als@; o kmd |
0f bell»-metal L ‘

81.—-{ 381] (a) “ Pital, " brass, Wlth'
i the kuthali, or ' earthen crucible in wlnc
Sample Of ‘v“bart‘ » | it is melted. ]Lor*u. CoMMITTER,

| The crucible is m’mde by beating togcther flocks o{?' I
f cotton wool and gtift clay till both are thonoughly ‘
wmbmed 5 the whole is then dried ; the colton SETVes
| to bind the clay, and answers the same purpose as hair
1in morbar.‘ ‘The kuthali exhibited is of very small
sizg, snch as ig used for gold»meltmg, for bms,~ :
ordinarily, & wmuch laxgext size would bfe used

¢ Khinsi,” * bell.metal.

I b facture of sworda, &c‘ { conklsting of cnsbiron, asbit and khh?i
tan i ox stecl welded wgeﬂi i, o small q\mm ‘y of ullvur and sometimes tin, 18 beaten into
© ﬂnm eword blades ‘




| 'SUB-CL,ASS;(O) ME’I‘ALS IN THE r“PROGRE‘!S‘

TO mmsnmn MANUFACTURE i

cheap snbstxtnte for gold loaf, buﬂ ia nch thicks
§in aubstamce. il i

82,1 '195&] &mple of uhee‘ ‘
 Musn M:ma Rar |

| Tlns is nmported, as all cupper (used for the
, facture of hrge vassels or fine: copper work ia.
nts

tver u&ﬂ g«ﬁd Tont e St a va.riaty of ‘
: gntdl pmpom, aiul silver leat i ‘ninch used
in adommg fesﬁval sweetmeats 'l‘he cmdew is a




‘;V“Séib‘-Glass‘ ‘(_A)._ 17

 Division TL—Mineral Substances usod in Manufsotures and for Building
L purposes. ‘

| SUB-CLASS (A). SUBSTACES USED IN MANUFACTURES.

PLUMBAGO.

!
i i
i

4

i “'Tﬁwﬁn‘aré geveral samples of this mineral which mark paper easily, but searcely oi;‘ef fhaﬁ { ‘

 would be fit to manufacture lead pencils from. There are several black stones and carbo- |

naceous shales, which are erroneously called graphites or plumbagos; for instance, 8 |
. .specimen from Simla, called graphite, is a sgample of some rolled pebbles of a black o

L grauwacke or ‘ha‘;rd rock of the older formation, which does not; make a mark on paper.

 KANGRA,

| 90,~[ 263 ]. Mineral supposed to be

 plumbago, called * kali mitti,” from Hari-
phr. Looar Bxmreroron CoMarrrms,

L 'I‘his substance is used in cleaning colored pottery,

also in cleaning the hair. It is not a plumbago, but

& black clay full of organic matter ; which, howevet,

 GURGAON.

| 91,-[ 1067 ]. Plumbagos from Sonah
and Bhindi. Depury COMMISSIONER,
. Of these samples one i a shale, which marks paper,
The other is a carhonaceous shale,
The box contains little cubic pieces to show its
 sectility.  These mark paper, but are more like a
drawing crayon than black lead.

9 ], Mixed shale and plumb-
Agoli i ‘

‘93."——[‘”377-8/8 7o Plumbago of a dark
shade: e i

94.—[ 977 ]. A dark talcose schist,

used as plumbago, giving u deep black mark.

. Tuwonn MussoM, 1 _
Accompzmying‘these‘ samples there iy unfortunately

10 record of their locality. It is probable that they |

Lof 'a soft black stone in the hill, but had 0o ldeaof ]

may have been sent, from Gurgaon at the tirme when
the report was made by Dx. THOMSON, extracts from
which arve added. Exhibited along with them was
o drawing of ‘a/ butterfly, bird, and beetle, exeouted
with points of these hlack leads,

Dr. W. J. TroamsoN describes the plumbago of
Grurgaon as follows i~ '

While on’ duty at Sonah a few days ago, I made
a cursory geological examination of the hills near the
town, . The most castern point of the hill ab Sonah is
semi-detached from  the principal range by a deep
gorge, | This portion is composed of ‘sandstone much
indurated by heat and mixed with eraptive quartzose
and gneiss rock near 'the top. Ahbout ‘half way up
(100 feet) on the eastern slope of the gorge, where
it is nearly precipitous, I found & bed of off black’
stone easily friable and soiling the fingers when
touched, and brought home some specimens. The
bed was from 18 to 24 inches thiek, and as far as
traced it extended about 80 yards N. and 8., and
had a dip of nearly 10° to the N. Not having exas
mined the stone minutely till T arrived in Gmrgaon
next day, I had only a conjecture as'to its nature,
and the great rarity of plumbago made me  doubt its
identity till tested ; hence 1 did not examine the vein:
further from fhe surface, but as the specimens gent
have been long exposed to air and moisture, I conjecs. .
ture that a plumbago of an equally pure quality and
more dense structure will be found further in. i

The natives of Sonah were aware of the pre;eneq !

I




Class I. Division IL4Sub-Class (AY.

being 1000, Tt is unchanged by a red heat in an
open fire, and is mot acted on by strong nitrie acid.
From these fests I infer that it is neither lignite, snl-
phuret of antimony, or bitaminons slate. ' Not haying
chemical apparatug at my disposal here, I was unable
to apply any other tests. I may add that when ap-
plied in powder moistened to black iron and subgés
quently polished, it gave to it a fine brilliant metallic
igloss like gennine black lead.
. X would recommend that specimens ‘e sent for the
" inspection and opinion of some professional geologist,
and also that its market value be ascertained ; when
this iy determined, steps may be taken to work the
wmines, As the 2nd quality of Cumberland plumbago
.sells for about £100 per ewt., I think the value of
this vein ought to be considerable.

On the western side of the gorge tear its entrance
is a great mags of what appears to be plumbago,
xeposing against & wall of eruptive trap rock, and
much changed and indurated by the heat it hags been
subjected to. 'This mass appears to be about 40 tons
as far as explored.

There is at the first sight an appearance of stratifi-
cation owing fo the deposit ocourring between the
beds of the stratified rock, bnt the plumbago itself
is found in masses of variable size, and in general
quite detached, though in some cases the rock all
round is full of plumbago, mixed with finely divided
micaceous particles.

These masses are of every vmety ag to quality ;
some are hard and cotnpact of almost piive plumbago,
and in my opinion of sufficiently good quality to be
suitable for the mannfacture of drawing-pencils ; the
gecond ort, equally pure, but of a softer texture gnd
easily reduced to powder® This variety might be
used to mix with antimony for the manufacture of
common pencils or along with the inferior varieties
it wounld find a ready market in India as well as at
home, for the manufacture of friction grease for
machinery, especially for railway wheels where there
is great heat, At present, plumbago is not much
employed for this purpose, but it is only owing to
its rarvity and high price that this is the case. Its
other uses as a powder are numerous ; of i are made
crucibles, cells for galvanic batteries for the electric
telegraph, a good polishing powder for black iron, and
when ground with oil it forms an excellent and per«
manent black paint. Were the present limited supply

* I have tried some of this plumbago cut into cubes, and
it appears to avswer well as a soft dark grey drawing crayon.
~Ho,

its natnre or use, 5o it has remained wntonched. ' The |
specimen sent has, a specific gravity of 19875, water

in the market mmewhnt mcreasod no doubt many

more useful applications of it would follow. =
The hills in the neighlourhood show such'! pecu11a~
rities that X am induced to believe that they contain
metallic deposits of either copper or lead.
Specimens of 'the plumbago dug from ddferent
magsses, exhibit great differences | of |appearance s
some show a distinct crystalling form ; others, and
these are the largest in quantity, are’ filamentous in

structure, while a couslderable quantity is altogether
The filamentous varlety seems to be

morphous,
hardest, and likely to be of the greatest commercial
value when also compact, but in smany of the deposits
of it there iy a large admixture of micaccons sand,
which gives it a loose and friable textnre,’

The Chemieal Examiner of the Punjab, to whom

‘& specimen of thiy plumbago was referred, reports

that on examination he fiuds it principally composed

of carbon with iron, and resembles English plumbago

very closely, The mineral seut presents the lamellar
form, and its specific quantity veries from 2'2 to 2'6,

Its analysis gave the following resulls ;—— o
In grains 1000, the constituents are, - ‘
‘Water, = ... 4354
Salts soluble in water, | ... 080

Sulphates, e 045

Chlorides, 4 TR
Sesqui-oxide of iron, e 82004
Carbonate of limeyiss e 887
Silica mdalumm, i ..'. 12989
Carbon, &l Lo T8dse

Part of the iron nppeasm to be in the form of «
sesqui~oxide, and the rest combined with the earbon,

Sulphur is called “ gundhak T goglrd i
or “kibrit.” 'When in vitreous state it is

called aubldsdr, which term, means like the

aunlzi * (fruit of the emblie Mayrobalon,)t
This fruit (known to Europeans as the Ine
dian gooseberry) is yellow when ripe, and
semi-transparent, hence the vitreous sulphur
is said to resemble i, It is sowetimes called

“ chachya,” when in the form of *flower of

sulphur,”” in which state it is first obtained
from the ore by sublimation: roll sulphur is

occasionally imported. It is found extensively
throughout the Salt range, and is manuf/‘wturw”

It

* The Memo. of Dr. Thomson has bﬁen pubushml in mﬂ in |

the Punjab Gazette.
1 Sér, like dnwld or aunld, fruit of rmmmc mbmm

4



&Mémlé-m (A) i

ol also ab Knhut. The valley of Puga, in La-
© Qdkh, from whence bomx is obtamed, ylelds
algo sulphur. e /
@Bl TI8 1 Sulphur fused in eake
from Jeura, near Stmla. M=, Gro, JurHsoN.
96.—*{ 717784 1. Are specimens of
fused sulphur from Jilandhar, and [ 746 ] is
xflom Amritsar.
Baﬁh m'e unportad for. med.wmnl purposes,

DEEA G}IAZI KHAN

- 97 [ 928 ]. Fused sulphur from the
. Iihgimr Hills, Dera’ @thazi Khin, Muxt-
g.’@ﬁl’Aqu Cowmwnn.‘ !

KANGRA

8.-—[ 283 1. “‘Shlph ar, from Lahaul,
; TABA CraND.

The Puga sulphur mine is sitnated a short distance
from the Rulangohu, (a small stream which is foll of

hot springs and runs into the Indus,) at the foot of a

gypsurn oliff, | The mineral oceurs chiefly in the form

of the lamina disseminated throughout the rock: but
in all the fssures there arc numerous detached crystals
quite transpament and of all sizes, from that of a
grain of gand to one-eighith of an inch, In detaching
‘the sulphur, the crystals are mostly reduced to powder
‘and pamally mixed with the gypsum rock: in this
state it is carried to the markets of Narpor, Kaagra,
and Ramptr, The vague statements of the shepherds,
~ make the annval supply about 500 maunds, but X
should think that it rarely mnmmted even to half of
that quantity.® '

Itis probable that the sulphur has been deposited
in erystals, and is still deposited in the same manner
in the fissures of the mica gchist by aqneous vapours
Joaded with sulphux, This deposit is always met

comointly with a fibrous gypsum, with the fibres,

generally stmght pm,llel and of a silky appear
_ance, 1 am led to believe ‘that this sulphurous depo-
git continues to operate thus on accopmt of the moist
 heat you feel when you enter s few paces into the
cavern from whence the mineral is extracted. , On the
26th July 1854, ab half pa.st 6 A M., the, tlxermome-
fer in open air, stood at 52° Fnhrenhelﬁ while at
thirteen or fourteen feet in the interior of the mine,

» Cunningham’s Ladakb,

| with gypsum in small erystals,

the merenry rose to 756°% and the glass of the instm~
ment wag covered with an aqueous vapour, 1 was
saffocated by the puffs of humid heat of an odonr
similar to that developed by sulphur boiling in water,

1 have not the slightest doubs; that if galleries were
made in the body of the mountain, large quantities

of the mineral might be extracted. In the actual
state of things the mine is worked withont system,
and the workmen have not the remotest. ides of prvi-
fymg the mineral,

DERA. ISMAIL KHAN.

99,.—[ 525 1. Sulphur ore, associated
Sulaimani

hills. Locan Exumirron CoMmmrrrnm,

RAWALPINDI,

100.—[ 884 ). Rock contmnmg
phur. Murree hills, Lamors Museum,

101.—[ 895 1. Sulphur from  Gobra
hill, . Tooaxn. Exmisrrion CoMMITTEER,

KASHMIR.

102.—[ 603 ]. Sulphur, from Laddkh.

H. H. Targ Mamasrasa or Kasnmin,

SIIAHPUR

103.—[ 907 ]. Sulphur carth  from
Jabba, above petroleum springs, Mz, Mar-
THEWS, .

104.—[ 908 ]. Sulphur obtained there-

from.

Begides the numerous springs charged with salphu-
retted hydrogen, and which deposit sulphur on the
rock over which they pass, and on the grage'and weeds

by their sides, sulphur in a mineral form occuxs near

the surface of the nummulite imestone at Jabba, a

little above the petroleum springs, in-a white porous
gypswm, which has evidently been formed by the de~
composition of the limestone, unaltered pieces of
which are still imbedded in it. 'The metamorphosis
has doubtless been effeoted by the action of sulphurete
ted hydrogen and sulphurous acid.

19

sxﬁ-’ G

Theso gases, |

generated on the decomposing alum shales by passing

through the fissured limestone aud porous gypsum :
that overlies them, become mutually decomposed, and

sulphi 18 deposited. Dumag, in 1846, proved that

above 100° ¥ahr., or better still near 190°, comes into
contact with certain porons bodies, a catalytic action

\where sulphuretted hydrogen at & temperature of




| Class 1. Division IL " Sub-Class

|18 sefi up by which ‘water, sulphuric acid, and ‘sul'phm"

aro produced, In this way sulphur is; universally
formed in mature, and even in voleanic coumtries 1o
well authenticated inspance is known of the sublimate
of sulphur inan linwmbmed state; ‘
The thickness of the gulphut formation is trifling.
The mineral is bright yellow in color, and small in
quantity, It was fornmierly worked by Maharaja

(Gulab Singhy who ceased becanse it was unprofitable,
‘and set tp works at Khushalgarh on the Indus, between

Adfock and Kalabagh, where it is said to exist in
congiderable quantity,
if ig in the Kuhat district, abont 8 miles from the
mouth of ‘the Kuhat river, and speumma from it 4rg

exhibited.
. SMISR GEAN CHUND, now Tchsﬂdar of Pmd Dﬁdan‘

Khan, told us that during the three successive years,
he had from Nikband extracted 1000 Lahori maunds
of sulphur for the manufacture of guixpo\vdcr for the
Sikh army. He supplied it at the vate of Re. 6 a
mannd, He described the pits as 80 or 40 feet deep.
' The mods of extracting the sulphur from  the ma-
trix is simple. A hole is dug in the ground over

| which a large wide-mouthed earthen “ghara’ or globe-

ghaped jar is placed.  This ig filled with crushed
sulphur ore ; a second ghara, with a large hole in the

‘bottom, is put mouth downyards, on the top of the

fivst, and a third and a fourth on the top of the se-

cond. | The mouth of each jar being over the hole

broken in bottom of ‘the one beneath it, all commu-

nicate with each other, and at the joints a luting of

‘clay is applxed to fix them, The hole dug under the
firgt or lowest ghara containing the ore, is then filled

‘ with wood and set on fire ; the sulphur is thus sub-

limed ouf of the matrix, and rises into the upper jars,
on the sides of which it is deposited as “Hower of
sulphur,” The process is complete in eight or ten
hours,

KUHAT.

105.[ 961 ]. Reries showing sulphur
in various stages —as ore, sublimed sulphur,
and cake or ‘fu.sed su]phur. Looarn Com-
MITTEE. g

106.—«F 961 ], Earth, coutmmncr sul-

pbur, from Grumbat.

The mines are not now permitted to be worked
The process of extraction formerly adopted was that
already deseribed, Sulphul algo ocours near Panobar,
4 miles from Shadiptr on the Indus. The crystals of
nafive  sulphur picked out of the rock are called
“ aunlisgr.’ :

The place is called, Nakband ¢

107 —-[ 962] Sulphur as i comes‘

from the receiver before mgltmg
gogxrd il ﬁower of sulphur.

108.—[ 868 I Munufa.ctufed sulphur.

This is a flat cake prepared by fusing the powdered

| sulphur, snd allowing it to cool in flat ém‘thén‘véssﬂels; i

PT'% HAWUR

ke l}h(ﬂ ‘

109.--[ 573 7.\ Sulphur, Kalabaigh Va-"”

Looar, Oommmfmm.

PETROLEUM ANI) BITUMEN &c.

110.—[ 4304 1.
yas. Lanomn MUSEUM.

1ue 10 Rs, a maund.

Petmlemn,

I

" pattar ka tel.”’

e KANGRA.
1z, 1 Pebro]eum from Bmtmh '
Lahaul. Dr. H. CLEGHORN, ‘

A13.--] 740-1 . Petroleum from be-:
yond the Kdnikorum range. MULVL UMR-‘

DIN OF NUBPUR.
RAWALBLNDI
114 ——[ 896 ]

Hotar hills.

MITTRE,
The petroleum is found at Jabba a hamlet of Kus-

LOOAL Exmisirion Comt»

san, ' west of Chakrdla, and about nine miles ‘dast of

Kalabagh ; ab D]‘lﬁdur, three miles west of Kabbakhi
in the Salt range; at Narsinghpur, in the Salt

‘range ; af Jabba, near Ndarpar; in the Algad the,

at Kafirkot, on the Indus, and in qmullel quantity at
some other places,
A sample of this petrolenm has been sent to Eng-
land ; buf the report was very unfavorable, .
The report states that it was impure, being cdm-

bined 'chemically or 'mechanically, with extrméous-

ad Juncts wlnch gr( atly dumnlqh&d xts vallm B

peais powble that some impurity mny have been due
fo the ‘mode of collecting the large qunmt]tj ordered
on that occasion, At all events this one adverse ro-
port: should not be considered ﬁm‘ljl,;.the report on the

Hlip&pl@- |

111.—[ 4807 . Do. purified, formmg ‘
a yellow colored strong smellmg oil, called

| amel gandak : lpatro-‘
leum floating on water of the spring. Ratta

i



" _-‘r‘f;“czfm.glm{;

| emly indicated with bitumeu on the
one haml md napht on thie other, between which

ﬂ?‘et‘ehae ‘ of eonsisten‘oy‘ and colm'

zmphf:lm is perfe(,tly
] d lu,hi; in color petxolmnn,~aarth ml or

ral reams, the produots ag it is geuamlly understood,
| lof the distillation  of varions bituminous rocks or
| soils, :md thmr dmmctlons, classification, and allian-

| ces, are‘not very ('learly' determined or uniformly

agr@ed. upgn‘

Petroleum is considered fo be naphtha
I impare condition, more or less disco~
ed and otherwise affected by foreim sccompani-
| ments derived from the adJacent goil or rocks. | 1t is
T ‘ very generally asgociated with sulphur.
Wi The principal supply of potrolenm. in the regions
i | ‘ad‘]ommg' the Indus now under consideration, namely,
at Ji ahbu, near Kalabagh, is in nummulitic limeéstone®
AL Kaﬁrkot, Dy, Floming says, it exudes from brown
41 bituminous sindstone, . The mineral oil is mually
| found Afloating on the surface of cortain springs, it
is thus at Jabba, near Kalabagh, at Kafirkot, and at a
ing in the Kuhat district, about four miles from
Hungoo Khota and six from the Indus. It is obsery-
od tlmt in the petroleum rocks which have many fis-
ey the supply is generally most abundant. | Be-
i ~‘ﬂ1dcs the oordinary method  of sinking shafts, it is
aome\;nnes obtained by laying bare the stratum pro-
s ducihg 1) removmg the surface eavth in bauks where
it dg found to exude, In the ravine ab Kafirkot,
s where the springs issue from the sandstone, *large
5holeu are clug which il with water mixed with pe-
‘ '11 the Pun}nb pehrolemn locnhhw% have

‘r prodmm ennnot be pmper] ¥ known
i Iipears that. the present. cost of the Kal'llmgh

petmleum, before despatch down 'the river, may be
‘ reckoned a_hout Rs. B per mmmd

‘ d lnrgely increased that the
cost (a{ter payin 1tlal chaxge of ginking the

well,: -—Which may

nr.y At. ptesent i lS‘ ¢
o plunnrc into a pool cont

by the nntives, who
oleum, a bnndle of

M. W, THROBALD, qur-‘ A Soc., Bongal, vol. xxifi.

i ;iigccnples an ‘inter‘medime place ; the privcipal dis-

T gt

| grass and shake it abouh The petrolerm or aspha,),te‘
i adheres, and this' in seraped off with the hand ingo an,

carthen  ghara.”’,

| With regard to the uses to which it may| be apphed ‘ 1

in this country, it has| been tried with success in the
Punjab, (as in Burmah and els:,whcx @) £or protecting
Woodwork oﬁwe record racks, &c,, from the attacks |
of whife-ants, This i3 an application of no small
yalue, and it should be ext:ended

. MAJOR, ROBIBRTSON, when in charge of the Lalmm
and. Peshawur roa.c'l tried it fov the protection of the
wood-work of timber bridges. He roported unfayora-
bly, and found vegetable! tar, to be better suited ; but

e did not report that petrolenm, was tmsuccessful in

protecting the wood, but that it was no better. thﬁ.n
the other, and he objected that it had no: drying pro-
perty. It i mot stated that hei hacl it bmled w1th
vegetable resin, which s flequcutly done. (

Hor the feet of telegraph posts it wonld prob&bly ‘
be valuable. . It might also be worbh whlle o apply:
it to railway sleepers. ‘

1t gives a good light burned in the nsual wny with
cotton wick, hut generally accompanied with: a good 8
deal of smoke. It may be purified by distillation,
and then either used as-anoil or by gas made from

| it; it might be found a not unsuitable means of '

lighting the Attock Tuunel, which, when it is opened
on the full size, will be a matter of some importance.
It is probable that it would be found at Attock; less
expensive than any kind of vegetable oil.

"Cnudles are made of paraffine, a substance obtain-
od by Mr. Warren De La Rue’s process from Burmah'
petroletm, and’ also produced: by distillation of eoal
and other minerals of disputed relationship to coal.
They conld not however be made profitably except
on the large seale, as now at Messrs, Price and Co.’s
Patent Candle Manufactory.

Paraffine oil, obtained by the distillation of pet.m«
leum of coal; &e., iy a lubricating oil of much value
for machinery of all kinds, ‘as it does not HIJlu'lml:ﬂy'
affect bragg or other metals, ;

The petrolenrn itself, when pure, is sometimes uscd
for the same purpose without distillation,

The distillation of the oil might easily he offectod
in this country and the experiment tried.

Tt has recently been used in America, as 8 iubshtube
for conl and wood. in generating steam. = The boilers
and furnaces require to by made of a pecuh{ar con~
struction for its use ; but on the Indus, where wood.
is searco, it is possible it mlghr. gometimes be fmmd of‘
value for this purpose. 3 ‘

At Baka, on the shores of the (,aspum Se& iga
petrnlcum loeality well known for ages past, (and
possessing & pec .uliar interest in connection with India

| as'a place of Hindoo pilgrimage af the presont, day
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and maintaining a small fraternity of resident Brah.
mins, attendants on the sacred fire of the petroleum
springs), The viscid mineral istolled wp into balls
with sand, for the purpose apparently of obtaining a
fuel in a convenient Fombgi bl

At the same place, and at many others, petroleum
i used also as covering for the flat roofs of honses ;
probebly mixed with sand in this application also, and

forming a sort of asphaltic concrete to which an aps |

proach is obtained by the composition called oropho-
lite, often used in this country at the hill stations.

Petrolenm hag also been well known from ancient
‘times, and in many countries, as a very efficacions
remedy in certain cutaneous affections, both for man
and beast, It has been successfnlly nsedin Kuropean
practice in Burmah*  Tn the Trans-Indus, wheve it
ig found, Northern®Derajat, &ec., it is the common
application for gores on the backs of camels,

It is also gnecesstully used for rheumatism, and has
other medicinal uses,  CoroNEL YuLm was informed
that it is used in Burmah as a medicine taken inter-
nally,  HANWAY mentions certain complaints for

which the Russians g0 use it, aswell as 1ts extornal
applications,

Petrolenm in one form or other has been largely
used in many countries as an igneous missile in war ;
to which putpose the produce of these  petroleum
springs on the Indus appears to have been apphed in
former times.}

KASHMIR

.-—»[ 604 ], e~ called *momydi,"
i8 a black substance principally clay, which
however burns feebly and softens slightly to
the flame of alamp, giving out a peculiar
empyreumatic odour, The momydi,  osteo-
colla® of native medicine, is also, when ge-
nuine, & substance of this class; but it is of
very high price, and its use is solely medici-
nal. The specimens purchased often consist
of golified mineral tar, or still oftencr of lig
nite.  (See Division 111, ad le.)

EARTHS, CLAYS, AND OCHRES.
Ren Eantns,

The number of these is considerablo ; al-
though varieties that receive different names
are often extremely similar. Some of them

* Indian Annals of Medical Science, No. iii,
t See Note ¥, to Sir H, Riliot’s Mahomedan Hisborians of
India.

‘hke ot gehool slates,

are in use as medicine, others as dyes and co-
loring agents, and 8¢ such are imported from
Hindistan, and become articles of coneideras

ble trade. The earths and clays to be met; wlth
in the bazars are known by the names of geru
and geré, gil-i-irmani, gil-i-khardya, ydm@-
rorshi or farsi, gil-i-makhtum and harmuehd,

116.—¢ Geru,” from the lower hills of

the Dern’ Ghidal Khén, and o, from the

Mighrili hills of the same district.

A specimen is also exhibited from Bunnoo [No.
5657, to which place it is imported from Afghamisthn,
and is used for dyeing cloths red. It is a hard red
laminated earth, sometimes used in dyemg, and alao
by school teachers who grind it up with water and
teach their children fo write with it on. wooden slabs,
This matarial bas also a place
in native medicine,

The next few numbers descnbo earth and mar]s of

a similar nafure, but differing in tint and in hardness,”

Samples also are sent from Amritsar, (Nos. 4515

and 762), from Jalandbhar (721), and Lahore (Nq. ‘

426), though not produced in either of these districts,
hut as being in use there.

17— 8497 « le~1-khardya,’? exhibi-
ted from Lahore bazar, is a variety of geru,
118.—[ 884 . “ Gl-i-abrorshi” of Am-

| ritsar bazar, is a pink clay, hard but less

brittle, and paler than gil-i-irmani.”

119, 759 ], “ Gil-i-makhtum.” Am.
ritsar - bazar. LocAr Exmsmron Cou-
MITTER, ‘ i

A variegated earth, deep red, and pure white, soft
and irregular ; it containg elay, carbonate of lime,
and sesqui-oxide of irom, ;

It is exhibited from Lahore, (No. 840}, The
“ gil-i-abrorshi,” or “gil-i-farsi,” (No, 790,) 15 pro-
bably the same or very nearly go.

120.--[ 884 7. “ Gil-i-irmani”” TLahore
bazar, differs very little from geru and
gerd.

It is a rough, red, brittle earth, occurring in Ia!m-‘

nated magses, nsed asa color, and also as &' mefﬁcine
by native practitioners,  This is the representative of
the “bolus Armeniacus,” once 8o celebrated »as &
Buropean medicine. It is now only used in Kutope

for coloring dentifrices, tooth powders, and also added
to improve the appearance of potted meats and ancho- |

vy sauce,

L
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A2L—[ 428.4518 ], mmw o hair-
muchi, from the Tiabore and Amritsar bazars.

‘The earth is much used for house painting,

also as an arbist’s color, and as & medicine ;
it is a fine deep chocolate red color like that
yielded by our artmts “brown madder,”

unly opaque.
i GURGAON.
1”2«-—-[ 144 ] Red earth, brought from
Gwalior. .

A softuhright red earth in flat pieces.
' 123.[ 141 . *Baddehi.” A red dys,
from Gurgaon. Durvry CoMMISSIONER.

12%.—*[ 142 ]. “Gern surkh” A

~ goarse red earth, of deep red chocolate color,

lamellar rough texture from Gwalior., Dg-

2ury COMMISSIONER, GrURGAON,

This is called geru, but iy exactly like harmuzi,

The Dera Ghasi Khan sample of geru” is not
nuhke thxs.

st et SIMLA.

125.—[ 144, 176, 181,186, 199, 188 ].
Are red ochreous earths from Dhimi, Bis-
bahr, Kumharsen, Mahlog, Kothdr, and

' Koti, in the Simla district.

BANGRA,

© 126.—[ 258 ]. Red earth, Bawarnah.

be‘dA?Iz Exnrsirion CoMMITTEE.
- This is used to adulterate “kamela,” the red dye

‘ obtamed from the capsules of Rotilera tinctoria; it
13 also used as a glaze for pottery.

127.——-[ 260 1, Is a red earth from
Haripte,

Besides these ea.rths, (*“surkh mitt”’ of the verna-
cular entalogue,) specimens are exhibited from Rawal-
pindi, (468,) from Bhulla in Jhilam, (496,) and from
Dera Tsmail Khan, (882) T'his last 1s of the color
of “harmuzi? ¢

128, [ 261 ] « ',Udi mitti,” from Ha~

» Baaidea the a.bove numad md eumu, ‘Which are sold in

. bazas, severnl districts exhimt various red emhu, marls, and

ochres, ag specimens of thelr own pmdmmm’ e v i o
them made tge of in manufactures, other not g0, they now fol-
Yow arvauged i the ordet of their distriote,

riptir, in the Kangra district. TLooAL Exnt.
BroLoN  CoMMITIEE.

This earth takes its named from its color (’udl,
meaning chocolate purple color)—it is used for colors
| ing pottery, and is probably allied to the harmuzi,

Among the sandstone strata at Dhurmsala and in
other places in the Kangra district, there are beds of
marl and clay of & deop red and ehocolate color : t&:
these formations the snmples in question very probas
bly belong /

129.—[ 318 1.
Baurron, Esq.

A bright deep red colored earth used in dyeing.

130.—[ 820 1. “ Chasarfo,””  orange
colored dye, Spiti, a bright’ orange colored‘ !
earth,  P. Beerrox, Hsq. i i

131.—[ 823 1.  “Lal mitti,” red clay‘,
from Spiti. P, Eemrron, Esq.

“ Chamarfo,” Spiti, P.

SHAHPUR.

132,—[ 511 ]. Harmchi or harmuzi,
Red earth, from Chitts, in the Salt range.
Derpury CoMMISSIONER.

[

RAWALPINDL

133.—[ 456 ]. Pink marl, from Akbori
hill. . Looarn Comyrrres.
This marl has a soft and almost greasy feel.

PESHAWUR.

134.—[ 670 1. “Gormuchai.” Yusufai
country, Peshawur., Locan CoMMmirrins.

Value 10 Rs. a maund; is erroneously called red
lead in its district list, but is harmuzi.

135.—[ 681 ]« Red ochre, * surah
khaorah,” from Lund Khor, Yusufai. Pa-
sEAWUR CoMMITTEE.

DERA GHAZI KHAN.

- 136.—[ 548 1. A dark-red
ochreous marl, from the Lower hills.
SIIDAR OF Dara.

.This is a fine colored marl, lamellax in stmetm,
but with conchoidal fracture.

smaoth, .
Tmp i

Yrinow BEartm axp Qonnug,

There are clays colored by the hydrated




. sesquioxide of iron.

i

o  Claws L. Division I1. ‘sqaa;oz@;;,i‘(‘ﬂ)

at Kdldbdgh, and other localities.

137.—[ 148 | Yellow ochre, passmg
into red ochre, from _FII'OLPLU' of Gturgaon,

i 1335 ] Lamellar yellow achreous earth, from
Singhdna, DEpUTY COMMISSIONER OF GURGAON,

Yellow earth, “zaul” or % pili mitti,” as also ex-
h,’lbxtecl from

Haripar, of Kangra (259).

| Kheurs, Salt range (498).

Mari-of Shahpur (508).

This sample is & sqnare block cut from the smooth
yellow clay..

Jalandhar district (718),

" Lahore bazar (427,

Dera Tsmail Khan (627).

138.—[ 179 1. Black earth, from Ko-
thdr, 8imla. Rava or Kormaz,

Bracx Farrm,

A similar sample is [ 189 ] of Koti.
Thege are black clays abounding in organic mat-
ter. ' L

i

JHILAM
139.—[ 4:98 i A browmsh elay

FULLEE 8 Earma,

140.-—[ 545 1. From Yidra of Dera
Ghdzi Khdn. This is a genuine fuller's
earth, marked  mitti sabz khirdani.”” Tt is
eaten by women during pregnancy.

RAWALPINDL

141, 466 1. Mitti gdchni.”’ Locax
Exnrsrrion CoMMiTTRR, ‘

Thig is a soft and saponine drab-coloved earth,
something like fuller’s earth, sold in small picces ; it
ig used for cleaning the hair, also in medicine ; is fo
be met with in every bazar, where it is called it
Mualtani? or ¢ gil-i-Maltand.”

Samples are also shown from the bazars of Lahore
and Amritsar. Nos. 742, 839, 840.

Tn the report by CAPTAIN K. R, POLLOCK, on Dera
Ghazi Khan, it is stated that this Maltani mitti i$
lmpolrted to Dera Ghazi Khén from the interior of the
Western Range (Suleumam) to the extent of 10,000
maunds,

They are found i in vari- ||
ous parts of the province in the Salt range,

The Assistant Commxasmner of Mﬁltan,

[ Although it would appear M(xltam is famous far

its ‘mitti or carth, yet there are no mines or pits here i
which produce the substance,

It ds imported from
the sandy and rocky ftracts 'of couniry lying to the
south and west of Mmt{m It is of the followmg
de(’l‘lptIO]’lS

Tst.~~White mxttx, whmh is temmd “khagrﬁ " m‘

kf?u‘mble

Ind.—Yellow mitti, which is termed ¢ bhake,? amd.
18 used by the poorer olasses for dyemg dloths, &e.

Brd.— Light-green, or «dabz mitti,” which is chleﬂy Gl

uged by natives for washing and cleaning the hair, i
The first is imported from Jaisulmair a.n(l Bika-
nair ir quantities of 1,000 mannds, valuing Rs, 1,000

The second is also imported from the above places

to the extent of 1,000 maunds, valuing Re. 875, |
The quality, No. 8, is imported from a village

named Vadar, in the Dera Ghazi Khan district, abont

200 maunds annually, valuing Rs. 150, '

GLASS MAKING.

The art of glass-making is yeb in its ex-

treme infancy in the Punjab, as may be seen
by a glance at the collection in the Depart-

manufactured by melting up fra,gments of
Buropean white glass vessels, The only
glass of native manufacture from its first
elements is a coarse greenish ‘ kach,” or
glass in lumps. Gilass is little used by the
natives for any of the domestic purposes for

| which in Burope, it is considered almost s

necessary of life; hence there has been but
little encouragement given to the manuface
ture; mno doubt, if search were made, the
province could produce fine sands and good
alkalis, suited to an improved manufac-
ture, ‘

GURGAON.

142.—[ 151 ).

' Grlass-mﬁkihg sand, from

' "The name ¢ Maltani?? a.plnhed to the carth does i
not indicate its origin, exdept perhays a3 regm'ds the
trade in it, .
Lo, CORBYN, writes as follows i

‘ment of Manufactures, In fact the speci-
mens of white clear glass, are one and all

Chatta in the Firosptr 'l‘ehﬁll, Gurgaon. s

Drevry Commassrones,




}.  Lump of fused or raw
i ‘Lmomgz mum ‘

ind is the gmy cla.y, which
here are several earthen
ection showing the clay,
ell_omah wlute or creatn

The subjee
has received
granite, formin
dor n fx'om Dalhn

‘be kaolm.

Lommm‘nn

' 'This is white clay. wi Som
mica, and may very hkely b
disintegration of granite. It has
mukmg crucibles in the Fotmdty a& L

KAN GRA,‘

147. [ 282 . Kaohn,
ELWEB Esq.

Lahéﬁl

Thig is not kaolin but a very fine. grey srmd nnd

doea not appear. to possess tenacity.

8.--[ 808 ]. Tine clay, from prtl.
¥ Eemmox, Esq.

DERA ISMAIL KHAN. .
149.--[ 528 ]. Pottery clay. Dera Is-

| mail Khén, Looan Exursrrion CoMMinres.

The hox contains also sample of » whitish gray

‘day, a blmk clay, and a reil earth uaed for colamng
b potbery |

150 --[ 4:32 } Common pat(zemy c}uy,
from Kot th]a S:Sx near Luhore‘ ;
Powrrx,

* The whole surface soil of Dalhousio consists of disintegrated . |
primary rock, schist, and granite, more ox less eny iched and ﬁia‘ )
colored by iron and by decayed vegetuble mutter, but m
places the paths cub in the hill side are as white as it mad
chalk, and crumbly pieces of whitened rook 3 both
granite may bo gnthered with the hand, soft and frla
pipeciay. On the road to Chamba, and also on the
into the Kangra district, there are places H0 Y’hitpnpd

130 | the disintegratod ¥ock as to impress the spectator with
| that ho is approaching a chalk olift in seveval p
‘noticed that the white ‘matarial had been dug out
1o | ployed by the hill people a8 & whitewash, the
| mica mhiata of the softer varistics, form a whiti
1 owdé | for a simailar DUEROR..
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s Clas (B).

 SUB-CLASS (B) FUELS,
L doAn.

01# hhe various samplas ot' caal that are exhlbxtul thera is hardly one, as the Juxy re-
‘marked, tha.t ean properly be 8o called. There is, however, a coal from near Pind Didan
Khin, mﬁd a sample from Kashmir, that are very similar to genuine coal of the earboni-
ovmations; but the majority of the specimens are anthracite and hgnmem ‘ They occur
m wregular patchea of variable, but usually of mwnmdwuble, extanﬁ inm number of plaees

by

m J ummﬁ thew are ﬂeveml places whera glossy black lamellar lignite is fmmd a
ﬁf‘;ﬁn with shmlm, ‘containing aulphate of iron, and belong to strata of tertiary : fommtwn
But the principle sonrce to which attention has been attracted is the Salt range, for
e ab any rate the quantity is much greater than most of the other localities indicated, |
sk l‘»he Salt range there are two of the formations coal or lignite. These I shall dls-

‘ \,tiugmsh 8 OOLITIC QOAL and TERTIARY COAT. ‘

| L(}omm COAL—Among the shales of the oolitic series occurs, what is called Kild-

. coal, which has 6o a certain extent been employed as fuel for the Indus steamers.
'l‘hxs bﬂd in & ravine about a mile west of Kdlébdgh. The coal is found in lumps of vari-
‘ous sizes in dark bituminous shales. Tt does not occur in beds but in detached masses,
'which appear to be compressed and fossilized tranks of trees; in many cases the junction
f trunks and branches ean be traced. The occurrence of i,hese masses i altogether irre-
ultir a,ud uncertain, and nothing like a systema.tm working or ahait-cutbmg, to reach it,
uld be in any degree remunerative.
e 'l‘he cﬂal i says De. Flemmg, “is very hard and light, exhibits a conchoidal fracture
ch its woody structure is most apparent. It is of a jet-black color, has a brown
. streak, and often encloses nests of half-decomposed wood resembling peat.’” s
It burns qulckly without coking, to a light colored ash, and emits a large amount of

emoky ‘yellow flame; on being distilled, it yields a hght spongy coke of a glistening me-
‘ ta.lh color, wmha large quautlty of mﬂammable gas.  On analysis the following results

Carbon(coke), L e

: Volatﬂe (hitmmtmm mﬂammable mattor), 600
L i o

ey N ey LEL) Wi e ass ey

‘ ; 1000 ;
’btbummous matter ut once refers the coal to the llgmte or coals

* Flomming's Report, Selacted Cottespondence of the Punjab Governwment, No. xxil, page 310,




The evaporative power. of' coal is in d;re@f; ratio to the amount of carbon it containg.

English coal yields 50, to 70 per cent. of eaxbon, this coal only 37'5; hence double the e

. quantity of this coal would be reqmmd but: &mll ﬂ: has twice the evupﬁmmve power nf
wood, which has only 16 to 18 per eent. of charcoal. |

/During 1850, Dr. Flewing tell us, 9,500 maunds of this coa.l were dug, amd from 1851 , " i )
o Mareh 1853, 2,126 maunds, at the rate of 8§ maun.de per rupee, which could not, wmmm- e

rafe the winers for any length of time. Oalcnllatlncv thati an ordinary ste&mar burns 600 A
s, an hour of English coal, and that of Kala.bv’.gh coal, the consumption Would be ngarly i

‘ ‘double, from considerabions adduced above, -«—-t;he wnole produce of the yaar 1850 would; e

0 kgep a steamer going 166 hours. ‘ i
L IL, | TeRITARY 00AT.~The most 1mportant series of coal Bbrﬂtﬂ in the mnve, howmm‘ ‘
. 4o the beds oceurring in the strata of the eocene series. 1 is principally in tha lnwer il

. alum shales that coal occurs; it iy found a.i; many plmce.a all along the rﬂnge, a.ml &lso acrmuﬂ‘ i

' the Indug in Chichalli range,

The first ¢oal oceurs: ab Baqhanwalla 10 mﬂes wesh of .T ahilpur, bemg about half way
between it and Pind Dddan Khén, The seam is about 84 feet thick, at its widest part
and gradually thins out towards either end, It is enclosed in shales and yellow marl
resting on variegated sandstone. The seam dips Lonformably with the strata at an amglaﬁ ‘
of 45% ar 50°. This coal was brought to the notice of Giovernment in 1847, Itisvery
brittle and alternates in parts of the seam with shale, which renders it also very friable.

There would be considerable difficulty in sinking shafts on account of the brittle natuve o

and the steep incline of the strata. But Dr. Fleming notices this seam as the moab hope-

‘ ful one to be worked, should Government determine on mining the coal. = [
At Drenytm coal agam appears, which is probably 3 uontmua.txon of the Bag’hanwa}la‘

feam, i i

: Khewra, thm coal was found in 184:8 in a seam about 2 féeb ﬂnck at the bottom of u

‘raundwh hill of nummulitic limestone, in a ravine about a. mlle to the N. :E of the Salt"

mives, It rests on blue clay containing septarin and crysﬁals of gypsum, In 1849,~ 500

maunds were extracted, but this is not a produmve seam, as the extmatmn apptmred to i
have exhausted it.

| On the road from Kheura to Ohoya Saidan Shith, coal ocoiTs at .Pz«l the coal 18 not Ho
goad it oceurs in two seams, At Dindhot, Mukrach and Ndrphr, coal ocours in seem‘
of about 2 feet thick, of inferior quality, and difficult of access i

At the top of Karmiwén above Kuthé, shales full of iron pyrites oceur, onclosmg
" beds of coal much more compact and mineralized than most of the other ligmtes ; the
geams were only about 6 inches thick, TIn 1852, Dr. Fleming romarked that the outerop

of the coal had become concealed by huge masses of limestone thrown down b) an earths

quake,

 Between Kuthd and the Indus no coa.l oceurs, except in oceasional and nmmportnnt ﬁ]ma.
But at Kutki, in the Chichalli vange, among the alum shales, coal was obtained; the miners
stating that it occurred only in patches, and not in regular seams ; access to it is éasy, and
it burns well, notwithstanding the quantity of earthy matter it containg,

The coal of the Salt range generally very much resembles that called epZznt mml but m',"”_ ‘ ‘
soft and brittle. It is not used as fuel by natives, but ground to powder and administered

with milk as an ¢ osteocolla®’ for wounds and broken bones, m‘remally It is often called
“ gang-i-saldjft,’ and sometimes “ mﬁmlsﬁ,” though miimidi properly is hardened bxtnmen or
petroleum. ’.[‘he genmne mamidi is derived, iv is said, from the Bakhtyﬁn hxlls mPeer.




1

‘which the v'eams Lie,

i

mﬁ re of the suparvenmg beds, render ah&ft-am in difficult

peat Some of the Baghamwall& ﬂpeclmen:s,‘hﬁw or, tha

haré are of & much superior character, they are very like real coal, and
N 0 mdma.bmns of fossil wood have been obbamed. ‘
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i f‘aﬂmitom diseovery of a copper coin is of the propinquity of a copper mine.

i ‘m?-’\"“@’&i"éh*‘»"fi; Sul-Class

| Professor Augted ﬁemmvksv them no: gmxd aaal ocours in Englﬂ.nd or Furopﬁ mm’ of fhe poe |
gular carboniforous slerias, but oolitic conl is abundant in America ; and there does mot seem. i
any reason on this account why coal should not be found in India, among oolmc and tortiary

strata, and eapable of being successfully worked. The existence of the seams being indicated,
and an analysis of the coal effected, it only remaing to make careful and well-judged expes
- riments to determine the ultimate success of coal-mining on the Salt range; but we must
ever bear in mind, and especially with regard to promises of coal in the Sub-Himalfyan
 and other tertiary formations, that lignite is apt to oceur in detached irregular. magses,

which are no more indications of a regular workable seam of serviceable ‘conl, than the‘

' 'The subject has received renewed attention of Government in this year (18641)‘ | Prow

‘ Lfessor Oldham and Dr. Jameson have visited the localities, and coal has been sent dqwu‘_;‘

and burned on the Punjab Reilway, where it answered perfectly, but we have as yet mo '
promise of the establishment of remunerative coal mines ;-~the pmncxpal chﬁiculty appenrﬂ
to be the very heavy eost of carriage to the places of consumptions. LR
The general conelusions we come to on the subgect of the coal fm-matwns in the ]’uma.b :
appear to be these foni I ‘
166, That we are in no measure to be deterred by the stabement go often but erroneous~ !

ly put forth, that coal as serviceable fuel does mot occur out of the carboniferous seried,
The discoveries of Professor Rogers in America, and the works of Rinigunj in Bengal,

not yet determined to be of the real carboniferous series, sufﬁcwnﬂy prove the fallacy of it.

'2nd. That the existence of coal and the laws of its production in the eountry ean only

bo determined by esoteric observation. The observations already made seem to lead to

the conclusion that there are two formations of conl in the range; the ﬁmt, is that hes
longing to the nummulitic eocene period ; the second, like the Kdldbdgh coal, to the oolitie

or' secondary From observations of the nummulitic hmeatone and the discoveries of smnll I

. portions of coal in parts of the Sulaimani range and near Dera Gthdai Kliéu, a8 well
" ag the formations recently moticed in Sindh, and thence upwaxrds through Dera Iamml‘
 Khén, Bunnoo, Waziri hills, Murree, &e., & proba'bﬂmy i3 established of the umform con- |
tinuance of strata of the series containing thin beds of lignite of greater or less deve-

lopment among shales and sandstones, across the whole of that portion of the frontier
‘counn-y between Sindh and the Salt range, including the Dera @hdzi Khén, Dera Tsmael
Khen, Bunnoo, Kuhdt, Shahpir, Jhilam, and part of the Rawalpindi districts. ' On the
other side also, the appearance of coal or lignite in the tertiary formations in the Jammi
territory in the Kangra district, and again at Bildspdr, indicate an equally mda I'ﬂ.uge of
guch strata on the ather frontier to the north and north-east.

The searm of nummulitic ¢oal appears to attain its greatest development at Baghanwalla,
a place 8 miles west of Jeldlpir, close under the southern scarp of the Salt range, and at
the entrance to a gorge through which a stream issues; the way is up this gorge, and at s
distance of about 3% miles from the village the seam becomes visible. Here the coal is in
2 bed 8% feet thick or in all probability not so much except where it crops oub, as it has

the appearance of having been squeezed very much, and to have here found & more roomy

space where it could somewhat expand. The coal is partly friable, but good }mght coal
ean be obtained. The beds dip at an angle of 63° and also in other places at 58°, which
would necessitate the working by galleries one over another, and then the Whole of bhe
coal might be worked out, Care must be taken to kecp the galleries clem' Of duat ami




o&u&clm .

e aman conl, s spontnnemm cambmstmm mng’hb and ofteu does ensue from the decqmpoaztmn
i ‘of the iron pyrites, &e., which ig abundantly comﬁmned in it The coal is good, notwiths
i atamdmg that it emits a somewhat: sulphureous. smoke ; it aueceeda on the rail-road, and
~ for steamers on the fIndus ‘one maund of this coal is as effective us 21 to 4 maundg 'pf
(Mfd’inary wood fuel. ‘;‘With reg&rd to the quanmty of fuel a.vallable at this place, Dr, OIdm

ham writes as ffouows e

il (Dﬂhlng Ba.ghanwa,lla. then as unquestmnably the most promxamg of any of tha locahhea,

" we can here make a rough approximation to the quantlty of ‘conl,’ which will be available

~ at'a moderate cost, that is without going to any great expendw\xm for machinery, or other

. such appliances. I pub aside altogether any calculations of what may occur, (and T suppose

does occur) ab depﬂm o whxch it most mdubxtably would not pa.y ta dnve tbe Workmga

| for such a coal as this. )

“Ab Bs.ghmm,lla., fhe aeam, when, cut through in the Water»coutse, Wa& 3 ,L'eet 6

: ‘oceasionally a little more. - This T have already given my reasons for conﬂldmﬂmg
to be“more than the regular or general fhickmess of the bed.  To the west, th bed

 holds on steadily in direction, but gradually thinning out for more than a mile; to the east | A

it can be seen for more than quarter of a mile. 'We may, therefore, take the whole 1eng1;h W
a8 about 2,000 iyards, and we may take the average thickness as 2 feet 6 inches, the porfion
‘which lies above the water level, and which is therefore most readily accessible and could
. be worked by adits, without pit-sinking, may be taken on the average as 100 feet info the
~ vock, ‘Wé;‘should« then have 6,000 X 26 X 100 feet == 15,00,000 cubic feet of coal; take
from this ten per centi, to allow for irregularity of beds, and we would have 18,50,000
cubic feet, whwh ‘may roughly be faken as equivalent to maunds. This would be equal
7‘  to about 45,000 tons of coal. If the workings were carried down, say 850 feet, below
. the water-level, and 1 searcely think it would pay to go much further, we should have in
addition to the quantity given before, 6,000 x 2:6 X 20 equal to 8,00,000 cubic feet, or |
i élbductmg a8 before one-tenth, equal to 2,70,000 cubic feet, or maunds of ¢ coal,” making a
il “’Wba'l of 16,20,000 cubic feet or maunds of coal, :
. “From this, at least one-fourth must be taken for waste, small coa'l dust, impurities, &e.,
ik lammg 12,165,000, or in round numbers 12 lakhs of maunds of coal. This quantlty ought, I
~ think, to be available here, 12,00,000 maunds equivalent to about 40,000 tous, is however &
 quantity g0 insignificant that the prospect of such a return would not justify even a small
, expenditum of mechamcal applmnces, and the difficult roads whlch would have to be made

prpeﬂm ﬂm‘b 'beyond Baghanwalla the seam of coal divides mto two, w]nch gradually

t;hm out towards the west, for at the next station, Kheura, the coal bed is observed to
have inlt 50Me Eeams of shale; beyoud that the beds are aeparatﬂd each 8 feel ; beyond
that agam at Chamil, they are 8 feet apart; and at Sakesar, 100 feet, the sha,le and
»aandsﬁone ‘beds becommg thicker and the coal less. The lower beds of strata are more
productive than the upper, so that at no place but Baghanwalla would working be
remunerative, dnﬁl even there remuneration would be questmnznble for any diggings beyond
what mlght bel 109&113’ eonsumed or a.pphed in the immediate neighbourhood. v

A Memomndum on t.ha meum ot M;mmy exummntmn, &6, page 21,
|4 To will be proper to add, heW@VW, ﬂm ‘persons of local expmionce gay, that more coal hns alrendy been dug ont ﬁu\n t.he
tzutal quantity shove indicated, - :




whlch there is any likelihood of obta ng conl ha.ve been | known for more bhun ﬁe‘ i
‘past, and he considers that the Salt range, whatever the value of its coal for loeal cons -

sumption, and the supply of steamers on the Indus, can never be a permanent scource of fuel
for the px'ovmce, either for the purposes of dowestic use, or for the railways and fautorfes i
that are now mulbxplymg tu'ound us, with the mcrease of caprbal und the. extensmn of i
knowledge. i ‘

Dr, Oldbham concludes tha,t the chief value of i:hese coal. deposxts wnll be to azwp?qmamt o

the ordma,ry wood fuel, and that thus it is worth while economizing ity }mt that it mu mot

ever supplant wood fuel. The cost of carriage to Miltén would be mearly a rupee per
. maund (fo say nothing of the cost of the coal itself), and since about three ‘maundv
wood are equal to one maund of coal in effect, and the price of three maundﬂ of, vmod o
generally about Rs. 1, the coal would not be cheaper than wood. ‘

With regard to the oolitic coal of Kdldbdgh. It iy very limited in gmmblty, it does i

not form regular beds, but owes itis formation to masses of wood which were drifted into
the mud, whwh formed the shales in which the lignite now occurs. Hence this coal _’_
only oceur in limited masses, and can only be va.luable as a fuel for the Indus &taamera
coming to Kdlibdgh.

The coal, says Dr, Oldham, does nob form probubly more ‘rhan one twenty~ﬂfth of Wl&‘
‘mass of the strata containing it ; and caleulating on these data, the whole bed now‘above
water, would noti on excavation yield more than 40,000 cubic feet. If the works were
carried down below the water-lovel, say 20 feet, 10,000 cubic feet ‘more might be obt;amed, s
deducting what would be waste, &c., about 46,000 maunds might thus be obtained. Dr,
Oldham, is of opinion that the coal could not be supplied at Rs. 3 a maund for long 5 and
that it would not be advantageoua to establish any machinery, but simply to el what
could be obtained for local use. In conelusion, there is not. the ramot :
coal being found above or below the beds alluded to. ‘ ‘ 0

In this general sketch of the prospects of coal in the Pun,)v.b I hava of necemty ,b( n

nable to mention all the various localities where coal Ims been found. The readev will
find all such details annexed to the names of the specimens in the immediate soque but i
fow of these localities haye attracted any attention, save for the procluct:on of lignite as &

~ ‘mineral euriosity. The small patches of coal occurring at several places among the Murree

h!lls, were systematically examined by a committee formed by H. H. the Lieut, Govemor,
8ir Rosprr MONTEOMERY, Samples of the lxgmte were genf for analyﬂﬁm to Caicutm, ,
they presented the same general appearance as in other llgmtea, but the qua,ntltlea in
which they occurred were small and uncertain, and the supply in seveml of thosa pla,ceg
appeared to have been already worked out.* ‘
Th?mspect of Kashmir coal, in the Jammd territory at one txme attracted canmdemble
attenfion, more especially as the Engineer who noticed the workings at Dundéla confi-
dently reported the strata to be of the earboniferous series. Since then, however, the coal
of Dundéla has proved to be like the rest of eocene origin among nummalitic hma
_ but undoubtedly the coal may be of local value, a large lump now in the Lahore Mu
mlght pass for * Wallseud g0 good 1s its ARpeatange.

¥ The detailed procsedings of the Uonmibiee hava heen published in & little pumphiet, called C‘oal mdlm
Printed 1n 1859, ab the P. 'W. Depariuiout Prosd, | )
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_ cw Bxurerron CoMMITTEE.
Gl mmplﬁ ﬁrom Ifawalamul\hi i mlxed with a
‘ 'fnhale, wlurh is white from the efflorescence
ur lance of proto-sulphate of iron which it
he ‘Derah ﬂamplﬂ g a hard lignite in thin
or tablets, eoated with a yellowish
outslrle. s

the Kangm district, fumxshes ) 1igmte
her 0f theae s samp‘le waa sent to tha

““[ 331'% ] Two samples of llgmte,
dsptic ’Mﬂr the Bﬁyds nver. LA—

: mm

~—~[‘_ 463 j “ Parrot coal.” I{undal
mn. ImdAn Exmtmon Gommrr—

L ‘9‘] Samplea of coal from the
qngln, Lhoiwala, Salakhi, &c.

sp;ﬁeimbns of the best kinds' of ecoal
L bamples have becm ior

v to aupply“ the provmce zst. lm'ge. ;

»ﬂamukhi ‘and Derah on the;

Volatile muttm, 40" Volafile, 1 aiiie g
.Agh, S T I . TR R D

110..»-[ 613 1. Saldjft (lignite). Sii- ;
nagar. ‘

ls, }ms been. mentiomd vmh some hopa 3 amd Iate}y“ ;
mens from Kangx*a and Dlmrmkoﬁ ab I)ha\rmsala,‘ 4

ﬂ‘; mmA GIIAZI KHAN,

539 1+ Coal from Lagdri hﬂl
anmn Jm Mm.

168.[ 85 1. Tie
rury Com mssxown.

tmned but, is bchovod to bes plent;fﬁl,
collected on the river's hank at & cost of th
per rapee

K AbHMIR

169.-f_ 6012 i gample of llgjmte, from
the Jamma territory, . H. Tur Mana-
RATA,

This lignite occurs ot Kotli in n bed from 150 18
inches thick,

Analysis of two specimens of coal from Kotli, 1'

Na. 1. ‘ No. 2,
Carhon, 'y .+ 90'B p. b | Carbon, | '\

90 . ch,

The pla,cu of prodnction is not noted

171, [ 850-884 . Samples of Kashmir
coal. Lamons Musuua. ‘

The prmmpal place where coal was observed Waa m ‘
the Jammit territory at Dandela: o
The rocks in the immediate vieinity of Dfmdela are

thin carbondceous shales and grits, with earthy fel'ru-

ginons limestones § among thent is “the bed or Seam) i
of coal of anthracite; varying in thickness from D
inch to nearly 2 feet, undulating in rhambem‘ot
bunches, more than in a conbinnous even seam, 2 U
16 My, Calvert’s description of the spot he seie(stﬁcl,?
from whu‘h to take his samples, and it may ser

* Deputy Covnmissmnm of Bunnoo. !
0 Exhrm,bcd from the Official Correspondenco :mc
Tion in the Pumah ¢
: i ¥
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M Flezuble mahdétoné,

r, HNQS. 165 and 166, are
‘ itx, sent by the Rohtak

| strata highly inclined, and presenting in some placas i

!:ugh cliffis on elther side; bub theﬁochffacomm )

sandstone, contaming‘ mica, from the same

place,

179.—[ 246 ]. Soft sandstone.
gra, Looan Exmisirion CoMMITTRE,

This is the sandstone ordinarily used fox btnldmg
nt; the station of Dharmsald,

180.—[ 247 ], Soft redsandstone, Kan-
gr LoCAL Exninirion CoMMITTHE,

31.—-«[ 248 ]. Hard biueish aandstpne.‘

This is but lLittle worked owing to its extremns |
hardness, i

182.— 249 }. Hard sandstone.
AL ExsisinroN Conmm'rm.
This is a hard sbone, but Hhas o very pleasing ap~

pearance when cut, Tt is worked into monument&l
stones, &io, |

183.»—-[ 3341-335 ] Two spemmena of
sandstone.  Bakloh, near Dalhousze. M»
sor RExp,

This sandstone uppeaxs to be geologmnlly the same
ago as the Dharmsala sandstone.

They ave probably of tertiary formation, and differ
mich in hardness. The traveller will notice these =

Im-

the most picturesque and grand sppearance on the
road to Dathousic; they are intermediate betwe@m

the most recent conglomerate formation of the lowe
lulla, and the schists of the upper. But, peﬂx )
thie most striking exhibition of their inclined stra
lmywhere to be seen 13, ou the road to Smdhara on
Révis in one place the strata incling downward &
very stoep angle to the edge of the tiver and formy




s tsl:ram of varions deg'reﬂa 0@
portions here begome mich w/whed away from aboye |
by the sction of rain or, ot;hm: camses, leaying oply the

hnge wallg built down the cliff at a steep incline :

RAWALPINDL,

184-.-[ . Caleareous
from Attock, MaJoR BANDILANDS,
JHILAM, R

185.--[ 480 ). (Gray sandstone. Du-
meli bill,  LocAn CoMMITTIEE, i

hill, J. alalpﬁr. e

® " sowwoo.
187.-'-[ 553 7. Yellow sandstone, “yirah-
‘rang-konha.”’  Bhaikh Budin hills;
188.—[ 634 1. Black sandstone, # %om-
rangﬁkonha. l Shmkh Budin. hula. 4

“,l;‘w-‘ gl
¥

GRANI'I‘E AND PRIMARY ROOKS.

189.—~—[ 250 ] Gmmte. Kangra dls.
prich, LooAr Exmrsrriox Comurrres,

390.—[ 804 ]. Greenstone. Kangra.

Spiti, P Ik}nmon, Bsq.
RAWALPINDI,

192.~—[ 441 ]. | Granite,
Attoek Mwon Smumm‘ T

JHILAM. b

TBEL 6 Al ¥
Asno plubomc rock chum in Lhe Salt range thxs

from tertmr,y ccmglomomted strata. [ B. P, ]

ha.ftlncss, andall the. softer

hdrder beds of rock, which accordingly projeet like | |

on looking down the riVer, thie eye follows wall after |

mpm‘]et}tmg hke 8O many g,xgmntw ‘ L,Sewa.hk mnge’ e

_pandstone, ‘11meatones containing sand. Mandma

186,—[ 481 1. Red sandstone. Pabbi

| stone.
. { Khdnptr,
- Crirah,

|

. alni” or “sang-i-tabak,” ancl is made mto pei Ies, ‘

191.—[ 802 . Micaimbeddedin quartz,

from near“
Pabbi hill, J’amlpﬁr, - Locan Coxtm'rm ;

193.-[ 4‘79 1 Gmmte (?), fmm (mo."
ya Smdm-Shah .Thllam. Locu. (JOMMIT-‘

i & doubtful granite, unless it is & boulder ammmcy b

LIMIBBTORES

( JIard szestoncs Mt usad j‘or lmrmn_q ) i
| HUSHYARPUR. W
194.——[ 324 j Lmestones, from ‘

mwmmm,,
195.»-[ 4:44‘] Series  of fi;ﬁ"&

oA COMMITTER.

The samples are ag follows Gty
[ 445 1. Granuolar quue,atone, mp&eﬂ mth
from Bighender nallah, i
[ 443 ./ Timestone coutainmg ‘mmcl an M}m’ i
thica, from K4l / |
[ 446 ], Barthy limestones, aonsistmg' ofambo-« ‘
nate of lime with send, like 445, only darkey eolomd,,c
from Rattial,

196.—[ 450 1. Hard urgdlaceous lxme-n i
Bhai Xhdn river, i
197.[ 451 i grygg;aume- \hmwt e,

198.—( 452 ].
199.-——[ m 3  ‘

200.——[ ! !
from the same plaee : MA.:mR SANDIZANDS.
Near Campbellpore a mottled limestone, variegated
yeilow and brown, is found. |t is called « sang.

u-1~

mortars, cups, and plates, o fancy articles. 4
The rock at Attock'is a very dense blm,klime.
stone, often giying indication of iron, i

SHAHPUR, il
BOLL-[/ /482 1 Crapisheirhite Lineanbbahy

DERA GHAZI I{HAN

202 ~[ 641 1. Lxmesbone, fmm Chot:
Bila,  Jamaxn I{Hm.

KUHAT,

203.»—[ 538 3 Kha‘;ﬂr”
A concrete deposit of lime, ‘I‘h



Ly

‘mngxresiﬁn

: regnla.r daiomlw. | bl
[;469] Whte hmeatone. |

| mnd in w v(mntsmn,a al lm;le mugnema) Du-
melf. :

& nlso some b lding stones cxhxbxteq. ;rom ‘
‘ Halét and from Kuht. Nos. 585, 586, and 537.
!qnn& onbes’ of ‘sulphuret of fron in this

e,

thte marble, Saln Bal-
- do.
do.

‘do;
‘do.

wul of Hissar.  Locan

pav
Coummﬁ"

* Tn the Lahom
similar in nppearance,
Blhuutuv on the rosd mm'
' 'the hills, 'The deposty i
pudding-stone, or conglom

S mbmen of iyoloanio and pri
| gaveons, coment ¢ the water

gb &q:pu the hills near
i nhmnsaln through

}tlm]ebs, it iy much wsed for making the first quality
;91 clxnnm (hme)q Nammi is in' the Pat;hal”

[ 472 ] Oompmt ik twel
ini ‘hﬁifle magneala.‘ Kﬁs&k i

marble.

Jammi.

‘the ‘same locality.

| shah maksadi,” from Manairi, Yusufzm i

i ma.

| beck ik tisne.

M ;‘ There is one immense slab, 12 feet long, fi'om |

i

b bl ‘which takos ‘ga‘maf poligh § neverd

| GURGAON..
' ; i Grdy marble, Bhunsuf “

216, [ 385

Tianons M

Eamp’ | g of' blaek

i ks

A sample of this marbl finely thﬂhed wm

sent by His Highness the Mahamjm.
217.~«[ 390 ], Tlard granular
Lanore Muszuwm,
JHILAM. |

218, —[ 465 |. White marble,

rmountam‘
219 466 1. Vemed marble, from

Sardi

‘220.»‘»«[ 467 | Irmpure mm-‘nle.

22).—[ 477 1 Translucent  marble;.
“pafaid pattar,” from Shahpﬁr, near Kisak
and Kundar. . 00 Wi

| ‘ PESHAWUR. Wity
222,“—[ 576] Yellow marble, ' calledr

PEANAWUR. LocAL COMMITVIRE,
Cut into ehm-ms and o:t-xmxzuentsr,.k NI

BRIOKS AND BUILDING STONES i
223.—[ 210 ] Specxmena of bmcks. L
Jalandhar, Mz, Taxrog. il
224.—[ 501 ). Building: stones, fmm i
Kathd, at foot of the Salt range, bhahpur. il
They are sold for K. 128 a 100, L
225.—[ 540 ). Building stone, Cl}ati L
Dem C}hdzi Khan. Junn KBZA

SI:ATES AND ROOFING MATERIAL
The series of slates oxhibited are very



| Cluss I Division

i‘ff.

tha Dalliousie qu&mes. ' MThe slates ave
some of them mixed a.nd veined like marble ;
they are generally’ of 'a blueish-gray titit not
inclining to purple, nor have they the fine
texture of Welsh slates, being much more |
schistose, They are used universally in the
 hills both for ﬁoonng ‘and roofing purposes. |
Large quarries are worked near Dalhousie,
where the gehists present the utmost variety
. of appearance. Some of them are hard, and |
~ good for slates; others are micaceous, soft,
and flaky, and e‘(tvemely Iamellar, They
occusmn,ally contain quartz and iron in irre-
gular lumps, Sometimes the stone is white
and lamellar, at other places it is found so
havd as almost "to lose its schistose charac-
er : some of the rock has become quite dis-
 integrated, and in other places, especially
near Katallagh, near Dalhousie, there are |
whole beds of micaceous schist go brittle, that
great pieces can be detached with the hand,
and these are found to' be so extremely soft
and sectile, that they separate almost as thin
as sheets of paper. Many specimens are evi-
dently marked and discolored by oxide of i iron,
and sometimes the surface of the slate is |
bauuﬁxﬁﬂ]y marked with a brown-colored |
tracery, like the crysta.llme flower-work that |
every one has noticed on a glass wmdow ?
_ during & frost, The cutting of slates for
roofing purposes is somewhat costly, and
even at the quarries they fetch a high price.®
~ Qceasionally they are brought to the plains,
when an enterprizing confractor undertakes
such a task, otherwise slate is bub seldom
meb with. -This mineral is acknowledged a
medicine by natives, and called eang-l-Mﬁsé
“ Moses” atone-” ; / |

GURGAON.

226.---[ 109-114: ik gories of slates
from Rirozpir, P4li, Chimngwar, and Sonah,
'I)meurn' Goumasmmn, GrureaoN.

* Asligh os Res 8 per 100 j

‘of the Sonah, Pali and Fn-ozpﬁr pergwnahsof ﬂieu

slate from Att;ock MJOR ‘

| These slates are the' QBrddncﬁs of the lnkly traots

Gargaon district.
The samples consist of & schist cullcd hid mﬂ ja

e
is only Wbd elose to the plncea of proﬁmaﬁon Bty

227.—[ 196-7 ). Specimens of
from Simla, Caprain G- I’mnm,

This sample (196) is described a,s 3 slate th
not last long s (197) is 'a more durable k e
there are temples roofed with it that have lnsted =
hundreds of years, The Simla lisﬁ culla slate, “chf.
par,” 2, e., “moﬁng j

228.— 198-9 ] Slate fmm Kaamli
MB. Gro. JEPHsoN.

229.—[ 836-345 1. Series of alxﬁtesr
Dalhousie. Mason Brare REID.\‘

- No. 835, Ts thick slate for hmldmg

Noi 887, Ts suited for flooxing, || | | !

| The other mmples are roofing slntea; tmo ol them
is o fine spmmmm, naarly a2 teet lang, No.~38$ ik

; mwmmﬁ
230, 439440 ey sample

i ‘KANGRA"
231.-[ 245 1.

near Dharmsala.

Slate from Kahyaﬁm,m
Loosr Commrmrem,

These slates oconr under totally different conditions
from the Simla and other slates, They are in striic-
ture almost crystalline schists, hence they are too
coarse for many purposes to which slates are usually
applied : bus in point of durability, from their harﬂ-r, !

| ness, they are supcmr to the Welsh slates,

232.-—[ 301 1
Barrrow, Esq.

Slate from Spiti o

HAZARA, :
233.~—[ 501 ]. Blate from Abb b«d |
Locs ComMizoes. ‘




. careous conerete.®

Z&B.m[ 9

| works near the Na]a:fgarh Jheel are c:xtr,nbwc exCaVs
S‘ﬁanm of limestone, much usteemed in the neigh-
urhood of Delhi. ! Tt is fonnd in horizonfal layers,
‘ vai*ymg' from a foot and a half to two feet in thick-
n ‘uﬁ abcmt four foet from the surfnce of the sml

Vhen first cxposed, the stone is soft and easily
‘ bmken, containing . frosh-water shells, and not to be
j lor from the bluck soil in Whlch

s The worksnen affirm that they have searched in spots
 which have not been tonched within the last hundred

‘ ;}.quy and never found it where it is known to have
| bee &mqummd "-r

mmormdmp qf wpmmﬂm em, ami analysis of, specis
an !mmt about the B93rd. mite-stone on the Grand
' nea: ﬁmobufpom m Lrnur, O, H. Dxcxmxs.

umne alaming, peo~

{ in immuun

f Bl innbhm With
thopi :

) The last pvrohubl in
- part from solible
su\m, for which no
knation  wie

}Tha sand, contained

thuag it
Ga,rbonate ot ume, :
Carboriate of mnﬁneﬂa
Silim, Vi |
Mmumu, v

1 Ropm‘t on Iallluh Gumam

| mul and I‘ fizoupér.

‘ ‘ta.mad, wud from Whmh it takea its nade, |
0 w ulﬂo a hmi: cnlled “ hm"sa.m 2 P epmcd ‘

| walla of Gugaira, and from Gujranwalla
‘ (4*34*)

"‘f" hen: tmca remcved iz ot reproduced |

! “hxlls, the streams bring down such quantities of lime-

| consigting of green wood, and the stove to be calcined

1 §m four days the whole cools, and the stone is found to
| be caleined and of & white eolor; this is shaked A

M?w—w[ 11 ] Old mortar, from demou "
lxtwna of ancxent buildings.

I GURGAON il %“5
.-[ 116~1‘7-18 i Lnne, from Nar- '

| EIISSAR
d K’ankur. 'J.‘osham. Lo,

239.-{ 162 1
CAL CoMMITIEE,

Value R, 18 for 100 mannds at Bhawdni, for lst |
or “ Chappar kankay ;”_Rs. 11 per 1(1() mauads, of
2nd, or “ Rewasn, ! s i
Chappar and Rewasa, are loaalitles i‘ b
pergunnah, where kankar ig fouad. o

JALANDIAR.

240.—( 209 |. Kankar for making'
lime. . Sikandarpir. Mz, Tavron.
Kanlkar is also exhibited [520] from Syad-

" AMBALAH, Lo

24le-~[ 171 3. A stonoused for ma.kmg‘
lime, obtained on the hills ab Mammiijm o
Kothdr, and Kdldsar.

242-—«-{ 172 1. ¥ Kankar,” from Bor-
hiri. Locan Commrrres,
~ Tn some parts of the Ambélah district, below the

stone, fhat the deposit, is collectett langely by the peo-

ple, who buen it for lime ; in former days a revenue

of Ra, 2,000 & year was obtumed fwm leases of lime
kilns. i

In the lower hxlls, at the foot of t,he greaf. rahgo,
where wood and the stone is abundant, the Kilus are
erecteds they are made of a cylindrical shape lile 1
well, about 10 or 12 feet in diameter; and the same

in height ; there are two yalves or openings to ench
furnace. The kiln is then charged with a flml"‘_ i

ig put on the top; and the whole is ignited during 86 I
hotivs. Stone is thrown on to the kiln little by little, |

throwing water on it, and the result is chuuam ot
lime in powder. In some places the kiln mnsmm, @
‘merely of a hole dug in the ground, i ;



| Place,

S’ar:‘fel and Mathémi,

1‘861{011 alls, s
Pl Che Guryﬁl:, and Thul, At e

Sangyel and Masham,.,.
1862 Chakigalla, ...

U Chandi, Garyili, and Thal,

Chakigalla,

Suhgrcl and Mathand, v
1863 o
Chandi, Garydli, an(l Thal e

s G
[l gy
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9| 0000 b gl
; gt meaoe By
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SIMLA,

e 243,-[ 192 1. Limestone. Baghat. |

EANA, ow BacHAT.

KANGRA
244,( 251 i

limestone, “ ehﬁua»ka-pattm.” (tiroh tahsil.
Kangra,

LAHORE

245-—-[ 387 1. Slaked lime, * lmlai "
' uged for white wash.

246.—( 888 ]. Lime, “chtnah.”
247.-[ 889 1. Quick lime, “4 hak A

SHAHPUR.

248, 505 1. Lime, from the Salt
range. Mz, Marrnews,
This is exhibited a3 “plaster of Paris,? but b

of Paris is produoed, seeing that gypsum exists in
abundance ;~-probably tlua is wﬂy u mwtake, both
 being white powders,

: 249.—[ 510 1. 'qute eurth from Chi-
- ta, Salb range. DrrUTY CoMuisuionE,

i}

1 s emutly sumla.r

i K&th&
Pink or red-colored
Loom ExmnnmN Ooummfmn. ‘

thae nallah. Locw Bxwrern

proves on testing to be slaked lime. No doubt plaster
| part of the Lahore and Peshawur romd lymg

‘ | pose is procured from the beds of tha Chenaly JB{JH
This white emrth contains common lime, & tmce
a l:ttle snlt, the snmpla has 1mbec1ded ‘

' No 492, from Jhﬂam, erroneoualy called gypum

1250, 518 1 Puamics! ‘mm. |
Dou'ron Hmnmsoﬂ.

251, 457 1 Rl

TEE,

This 11mesf.one ia ca.lled at Gumt, “c!mne i

ka-pattar” or  chtna-ka-pattar. ? Itisfound inthe
bed of the Bhimbar nallah, and in the rivers Che-
nab and Jhilam, Tt occurs also in ‘amall quantiti
in the Pabbi range of hills in the Gujrat &is'lsriat.”
There are two varieties ; one of a dmk blue, n,nd the
other of a light gray color. The former in somer

I what harder, and well adapted for momlltng ruada 5

the other yields the best lime when burned, Litm—-u‘
stone is the principal material nsed in metalling that

tweon he rivers Chenab and Jhilam. When
solidated, it makes a hard and very durable
‘and although not quite so smooth as kank
more lasting,  Most of the. limestone for

lam, and Bhimbar, and as it bas often to
ported for long distances on camels’ back

including carrviage, varies from Ra.
cubie feet,




JHILA;M

4:95 Jh ere from Tﬂla motn-
] LOOAL CoMMTITEE,

‘her'zgypwms a e softex', and only ﬁt
ﬁg‘ to form plaﬁter of | Pems or

SIMLA ,‘

‘ake‘ls 1 tito bo wondued Aty 8ineo
me ptly called “chfm*l\wpattm” in
od some gypsum diggings at Batvi,
here tho soft gypsum is so called,
un &k,m to Dalhoume, bmut

: “P E(}E RION, F‘SQ.

the rock, It is prubably a kind of folinted 14
oypsum, {
SHAHPUR.
261,—[ 484 |.  Gypsum.  Kheura.

o primary. strata of the Salb range.

| ing marbly appearance to the finer kinds of phﬂnta&n

| work,
be obtmmed

| that the heantifal regular (uarta

transpavent, milky, or yed.
“ Bohemian topaa’

psut contammg also a Iyxt‘ © oa
mue, fram me._ o

[ 203 ]

G‘rypsum gmnul.t.ted h
whxte but so:ﬁ;‘ ‘ \ i

260.--—[ 391« ,
gypsum. Murree hill
These specimens m*o ﬂu D
erystalling appearance. | They. hav
portions of thin veins of the substance oc

Depury Corrroron, KIEURA,

Gypmtm oceurs in. the marl bedsiof the Devonian
1t i found

either in mrt*g,ula.r beds or in detached masses 5 whcm

| ever ik oceurs in beds, it is much eracked and gt

fissures. ave filled with ‘red marl or a blueish) clay. |
Bode of it seem to le above and holow the salt, Ty
some localities the strata bf gypsum ave remarkably -
bent and contorted. The mineral is for the most
part of 9 light gray Jeolor, with a shade of blue and
translucent, on the edges, It has a saccharine lap-
pearance; buf, masses in, which a coase cryytaLhnn
struetnre prevmla. are by no. moags nncommon. Red
varieties ‘also oceur (1 sample is exbibited from Jhi-
lam) and beds of a dark gray ecarthy gypsum are
generally associated with the saccharine kind. It is
neatly a pure sulphate of lime without any carbonate.
When ealeined, it yields a plaster of I’uus, p1as- j
ter of Paris without carbonate of Time, is less cohe- |
rent a4 o conent than when it containg from 104012
per cent.  The best plastor would be obtained theve
fore by mising some lime with it. Nabives mﬂy’ e
it mixed with pure lime into mortar to give the shin.

Tyom Pind Dadan Khan any amont ! il

1t 78 in tho gvpsmn of Mari, K'alibagh and Sm-&i ;
crysmh ((‘mle& ‘

I\ﬁlébag_,h and Mari diamonds) occur. Th o
| The specimen marked

106t the Thilin mlloctldu.ﬂmiw ]
M 4




i dodecahedra, or double alx-sxded pyxamids, but theve
is not the six-sided

prisms, terminated by six-sided pyramids.  Tn the

| isgues, dﬁpoaitmg qulphur in the gypsunm over which
it flows |

‘h&te of hme. Kheura. Salt range.
i :
' JTHILAM.
ﬂ63.-[ 468.9 i Gypsum,‘ or inferior

| alabaster. Sardi and Kardli mountain.
‘ Erroncous]y called “marble.”? :

64.—[ 470 1.  Red alabaster, from
Kﬁshak and Kundar mountaans. Dervny
COMmsﬁmNER. i

| DERA GHAZI KFAN.
265.-[ 543 1. Selenite, from. Yiru.
Tas ToESTLDAR or Yarv, Gl
266.——[ 04141 i F:lbrous 'crystulline
gypsum, called *jardh,” from Sangar.
/ ’l‘Ensm:om oF SANGAB.

A PLASTER OF PARIS,

~ from Liower hills,

cakes ; the caleined gypsum having been mixed yith
water, and thick subgtance thus obtained dropped
down in circular cakes and left to dry

KASHMIR,

268.—( 608 1. Makol, gypaum. H. H.
Tag MAEARATA,

AMLRITSAR

270.—[ 4587 ). Pdndo. Amntsar ba-
zar. LoocAL Exnnﬂmxon CoMMITIDE,
A good samplo of pluster of Pa.ns ‘

*The itk ot this inxormntmn i aerlved mm Dry. mem-
_ming's ** Mcoum. of the ﬁalt Tango, o

| sists of smmall cryams of ihis artz, i the R

1, g0 characteristic of quartz, | ‘
The Kalabégh diamonds are quartz in mx—wled“

Keila, Wn, ahove vxllage Khond, crystals of iron | I
pyritos oceur in beds from which a sulphur spring |

Sang-i-j erdhat, a sul- \

| and ornamenml wmek 11: i also grouﬁd‘u

: . H. Tie MAHABATA.- ‘
. 267-—[ 54 ] “Gach,” plastex of Pams,,‘

# Gach ”? is ordinarily found in the bazars in round

269,——[ 614 4 ‘Grach plmster of Paris. |

| a third is & piece of hard micace

with lime | and emp]oyed to give ‘chu am i
work 3 ﬁne smoof’h surfaee a.nd palm | ‘

GURGAON

272, [ 631 ] Silkeri, steatite, from f\:1 |
Singhéna.‘ Trm Dapvry Oo&mrsmdmn il

Wil PLS}IA\VUR

273 Ml Soapstone,  steatite,
“s&nga—;erahat” Shahkot Yuaufam. e

xmsmm : i

ng arucibles, Ba.mhalh

- This minewal, besides being used as a sub-
stitute for glass, is largely used, pounded
up into powder, and mixed with lime to
form a beautiful ghstenmg plaeter f[‘hm
may often be observed in ormmental native
buildings, when the mtemors are ﬂmshed |
with shining pearl-like plaster, which has
been embossed with flower work ptmnel—
11ngs, &e,

- GURGAON,

275.—[ 146 ] Series of ‘,fmw ;&ﬁm‘
Mahanti and Bhunsi. Dueury Con e,
SIONER. il

One of these is a ﬁne spemmen m
another 18 tinged red from the iron




i 3mm |
i 78.*[ 1827 ]  Black fale, “abrak
| sxyaha Smmﬁr. Rum OF SIRMUR.

| : kANGRA

| aﬂh--[ 26@ ] Whlte mlca, foam Ta-
 gatsukh, Kali, Loosr Coumrmree.

| 280.— 205 ] Black mica. Bardgarh,
i K&lﬁ" Loou. COMMITTEE. ‘

PDSHAW UR,

| -«[ 5741] \{[mn paste, “ mattai
hagga,” from Swat, Loocan CoMMITTes,

Tiﬁs 13 mica ground up with lime ready for ap-
P daﬁqn a8, an omamental plaster. Value Rs, 1-8 a

© maund,

KASHMIR

a‘ﬁ.»[ 605 ] Talc, from Hasora. IL,
Trs. Mnm.mu. ;

j frﬂoummm.

:‘jwh]MN
“;pared ‘The Himdlayas, Mz, D. Orivew,

| and kneaded with the hand mﬁo a masa,‘fn- ab

’.Blun igina thm, layem mth boanhfnl‘ pegﬂx Wh,\tc ‘

GEMENTS
DUGSZHAI
6.—«»[ 206 e Cemenh stone unpres .

Wil 720 1 Dltto, prep&red for use,
[ 208 }. i

These balls were plunged mm water immediately
on being made, showing the d;rymg powers of 'the
cement.  If the cement iy taken in & powdered state

three minutes it becomes warm to the f&ﬁﬂ;
then plunged into watex it ha.rrlens ‘immediatel
These samples are deserving of special notice,

287.—[ 534 ]. “ Surkhi* pe

brick for mixing with lime and mortar.

HES
fgl

PLASTERS,
RAW ALPINDL

288.—[ 468 . TFine white clay. Ras
walpindi. Locar Exmierriox CoMMiTe
TEH. ' Hie

JHILAM,

280.—[ 491 ], Hard white marl, erro.
neously called French chalk. s

SHAHPUR. i
290.—-[ 509 1. A smooth blue clay,
from Chitta, in the Salt range. Drrury
COMMISSIONDR, i
'HAZARA.

201.—[ 503 ]. Blue clay, from Dharme
tura and Salbad, used asa plaster for houaes,,“‘ o
Abbotabad. Logatn CoMMITTES.

KASHMIR.

zgz,...[ 606 7. White clay. Jammﬁ
I[. H. Tar MAgARATA. ; S
Nkl | GURGAON. ;
293.—-—[ 185 . Soft white clay, ﬁ‘om‘







g g’reut desidemtum, since
printing is by hthograph
/opean stomes arc imported and sold by

‘rices soma kmda of mmve stonc "

Ly Shnuka.nrm,” " from |

LOCAL Commmmm. ‘

it _]h‘!»th. L v
KA]’URT}LMALA. /

: SHAHPUR. i
303.—[ 617 ]. Tlint, from Khlabagh

and Namal. Mz, Marrasws.

. e BUNNGD. ‘

 304.—[ 5631 ]. Tlint, “patr-i-atish.”’
Namal ‘hills, Pergunnah Miydniwala. .'DE?
pUTY COMMISSIONDR.

QOceurring in beds of eocene formation of a whitish e
limestone, not unlike chalk; the flints haye arcqulm' o
chu,lky white coating* i

305.—[ 583 ] Whetstone, shuré.hf
| shiggai,”” from Nilah. Tocin COMMITTEE.

This stone has glmtemng Iustre. Price Rs. 1 each.

306.—[ 585 ] Cutlerus swnd, iy baﬁ'
shiggast o L L

Used by cntlem and iron workcrs in sword g,mml—»
ing ; value Re. 1-4 o maund. i

307.—[ 586 ]. “Kurund” corundum,
_from Nilah. j ' Sl

HISSAR.

308.—[ 169 |  Sang-i-kara.  From
Dadrei in Jhind, Locan EKHLBITION GQM
MITIEE.

A hard and very heavy ‘stone of hom-blende 0 ‘
 too heavy for bm]ding

¥ Bae Creologiend Sketch ot fhie. Salb vange, tb the emi

g Wx Division of this Class.







lmc in % se ndary deposm of Bilieeous breceia very
mEhly impregnm:& owith iron,  Bach crystal is
encused in @ sheath of hamatite.

i lguld appear that the rocks in which the crystal
.waa 0 Qmufly tormed, have been disintegrated and
broken up at somo early geological period, and the
have been consolidated into the porous breccia
'-the 1ong contmned actmn of heat and momrnm

B‘i‘v} mctu‘a is that of thick beds of a bluelqh gray
08¢ Oek ailtermmng with coarse red ssmdstune

‘ry“‘greuh Eﬁaturbing forees, as the beds

~ab high angles 3 bub nowhere in all
h 1 have examined, are there more

The works have hitherto

SUBSTANCES USED FOR ORNAMENTAL PURPOSE
‘ AND ch PERSONAL DECORATION :

gurface.

{ highly ferruginous,

| with yellow from an admixture of iron,

'ﬁunge than in the meigh- |

: p\zblished m the * Punjab Gazette.”

by et pits g*mflumlly slopmg downs
wards 3 2nd, by wells and shafts) | Of the former
there are two, neither of whlch have been worked for
many years, Nmthqr leeper than 20 feet from the
Of the Iatter there aré three, the (deepest of
which was sunk by the late R&fﬁh of Bal]u.bgm‘h, a.nd
is 20 feet in depth, and about: 10 feet
From the bottom several galleries ex.ten&‘ For
distance on all gides. The two wells are df mue
depth. i
The strata passed through by the deepest shafts are
not uniform for more than the first half of the depth y
at first they are the same as 1 have described; and
Bubsequently the vock beging to
lose the iron, and a short way downis composed of
small pieces of pure quartz embedded in a matrix of,
almost pure white clay. I have nof been able to
ascortain in what way the crystal occurs in these beds,,
but the Lumberdars of Anrangpir inform me that i 0 00
is here the largest and the purest specimens are found, i
In the upper ferruginous beds are layers of red clay,
which T consider to have originally heen kaolin, and
subsequently impregnated with iron,
| In the upper strata many of the crystals are tmgcd

I took a man with me from  Roorkee as a gmdy
Tor some time previously a considerable quantity of
the white clay had been anuually browght to the
Roorkeo Workshops as a yaluable furnace material,*

'GURGAON.

313.—[ 119 ] Crystals from Bhin.
Depury COMMISEIIONER. ;

KANGRA.,

314.—[ 252 ).
RATA oF SURET.
315.[ 253 ]. Cup of “zhr mubra,
Laddkh and Thibet, T.ooAx Oommrrmmm

« Zahr mahra?’ is a stone, which i3 suppqsed Jaie
crack and split if pmqon ig put into it ; hence t&

suket,‘ Ly

f¢ Zahr 'mﬁhru.”

*]i.xtmct&d from Dr. Thompsona Report on the mn‘ i



; name, In Furope am“‘
k0 Venetian glagses, and inthe mmddle ngea, he opzd
was believed tolose its color ab the sight of poison L
The kmd oﬁ zhh mihra, called  khatai,”? i 0
zmcl mosb eatecmed by tlw

i& sed hke za.hr muhm for cnttmg mto cups,
value of a cup i8 from R, 3 to 4.

/“‘“317.*[ "90 ] Red quartz, from Spitx.
- P. Earrrox, Esq.

3,1‘8‘.-[- 295 ).
rock, from Spiti.
' SHATPUR.

: «Gr@nulax “ 'White‘ qu‘@rtz

There i also a very inferesting epecimen, show-

”poh from all contact.
. A gimilar series are exlublmd Erom Kalébagh in

/ the Bmmoo am't Lahora collec’mom, Noa 904 ancl

9 Eang-l-abm,” mottled
) u. “\ttmmﬂmws. ;

: ‘ ] Sang—:-tabak.

A stonc mmxlar o smg~1—abn 5 cut into plates,
onps, &y
IxASHM“[R

322.»»[ 610 1. Rock crystal. Srinagar.
H. H. Top MAHARAIA,
. .,823.—[ 611 ] “ Zahr mihra,” serpen.
" hne. Skurdo (trom L1ttle Thlbe’o)

{ 4
ﬁ'om I{ﬁshak hﬂl

dwh q\m'tz. !

’
R 20 0r 307

i 8 dmk hm‘d serpenbmo—hke atone, mkes a ﬁma |
i ' | berik sent to the Exhxbltmn,ff"

| as having great dxﬂ‘ioulby in collecting stone
| throuph Spitl, D 53)
‘ ; b copper colored gem) TAKA Cnmﬁ
319.-——[ 508 1. Quartz ('rysmls. Kathu.

1050 cryﬂmls xmbeddeﬁ in a matrix of granular |
which  preserves their ﬁhape and smooth

| Spisi. P Eemmon, Bsq

i broug,ht it from beyond Kumaon.

sk

Small dn&eoahedml msmls, vory perfcctz of red-—\

Thm gem is amd to be bronghb from Th
or Chma The p),-i.nclpal omament of the ad
! /L 1,,4”

‘ The price, howevc:r, of
crensod of lato yeurs, for M EGER’#&N

(o, cost Rs, 80, The Nono of Spi

ouma.!‘ of

danghter'’s head-dress, (See

327 281 ] ¢ Tdmbra,”

Barrrox, Esq. W
329.-[ 305 1 Gmetsm quartz - Bp
P Eem:rox, l'asq

330 k5 G
aornehzm, n.mber, and lapi

Lapmwlazuh is called

The hill tribes are very partial 0 otnaments ma
of corul and nmber. ‘ s ' Oha
woman who wore a long necklace
smooth lamps of amber stmng tagether | g
gular manner ; her husband said the ornament wis a
family one, but hie could 1ot say whenee it came
A man ab the same place had & necklaco of fino.
coral, which he said he bought from nwrdumt w‘ho

LA EI()RL

33L.[ 526 ]. Series of gems.ﬂ '

The Lahove district exhibited a sevios, with a view:
to showing what gems were in use for dec
| purposes in the Punjab, Not o fow of the
' trom the Northern Frontier, beyond K;ib ;
dahfir. Hawking merchauts are to.he ofk
| offering for sale agates, comelians, blood
quoises and garnets, ‘from thise plae

# Se Cinninghan’s |




i) gemq are xmportad fmm ﬁauhhem parts sueh a8 sap-i
i pmre-s, which come from Ceylon,““ and rubies and
| diairrﬁbnds from Central India, Gﬂlcondn, &c.
The series are ad follows ==
Dmmund" (Hfra. alméy)
Ruby. (Mn.nn:k) ‘

oy i
Gam@t. (Sang*iumehtnb Tambm)
Jagynth,  (Gulmidak) | A gem owing its deep
. orange eolor to the presence of zircon. | Glulmidak
isu stone very little thought of by native jewellers,
The' name Tambri (copper, colored) is sometimes
dppliedq\lsu to the jacynth,
| Imitation Jucynth,
Ememld (?’amrml
‘ Sapphim. (Nﬂam)
‘ . I sbjoin an ) acconnt of some of these goms as
T ﬁhowmg the native ideas on theso subjects 1
: 'Dismonds are esteemed by native jewellers as the
Afirst-classy of jewels. They ave believed by them to
be whxto, yellow, red, green and black’; that the
. colored ones are: exiremely rare, hut ﬂmt they ave
gecasionally found of a white color spotted with
red whicl are rejocted as bad.x
| Diamonds  are! brought from Golconda in the
Dék: an, and from Charua-parna. They are stated
ha hu ‘obtained by washmg the soil, a workman
rtounﬁg ont the sand against the sunlight and noting
tHe diamonds by the flash of light. They are classed
by jewellers  into three kinds—s Hird ba-rang-i-
nuusad,;r ” (grayish, ov the color of ‘sal-ammoniac) 3
! hlm makdﬁm i of pﬂ.ler color and % almag-i-

Sabza, panna.)

- Next i m mnk tb dmmonds, aecordmg to the ideas of
mﬂzwe Jawel’.lem (and they are cowvrect), come rubies,
'I’hey nmgt be hard and transparent, © shafif.”

g kmd of ¢ smoky 2 cmrng,orm, and
;” which T suppose to be ‘cho waynth

\ o cmnmmon ruby."
ing iﬂhml ‘by the a.ppe]le.tlons, “ e
ad )« wd

Tiibi also, come Sa.pphnes,
tmﬁ |2

5.5;
S
=

¥ Interesting inic)rm@!o(dn abou
he found in e H, Temenb’t‘m

=

| provinces.*

A ’,Bhe mo i eateemed kind is/ the  ydkit rumam,“

| mines, which do niot now yield, A nafive Je:we]]er
| informed e that they came from ¢ Jazira Pigu,” by
‘:-‘whmh he might haye meant the Barmah peningula,

The # blue rubies” (snpphlreq) come! from L:m- ‘

ka,” Ceylon. {

Emeralds ave less Hard than either of the f’om—

‘going ;s and yet emeralds | (all move or less w1hh

flaws) are the very commonest kind of jewels, and

i somp of the native princes have emeralds of immense
| sive. | T'have seen 'a flab tablet of emerald, full of

flaws, but otherwise of good color, nearly 2% inches
Sqnare, ‘worn as an amulet, ‘and engrayed all over.
The Maharaja of Kapurthilla possesses a large oblong
emerald of this kind, ‘and: the Mahuraja of Pattiala
has a round emerald of enormons sive,
Probably they are imported, somé vid Calc tt&, |
Bombay, and the Persian’ Gu]f, and some ove ‘
by Yarkand and Herat; thongh this souree ig’ not now
80 important as it was before! the Bombay anrl
Caleutta trade was known, at which time the import

| trade must have supplied all Northern India ; Central

Asia may be 4 source of emeralds; the beryly ot
which mineral many of the native stones consist,
ocoursy in the Siberian Altai range; a number of these
gems also come from Khatan, Tlchiy and the Chinese
Natives say they are found in, gold
mines, and take 20 years to come to perfection. They
are called ® zamrad,” or “zabrjad,” and in Panjihi
f panna.” | The  most  esteemed colors  are—the
* 2abibi,” rext the “saidi” said to come from the
city Saida in Egypt.  Raihdni,? new emeralds;
fastiki,” old emeralds, (that is, that have' com-
pleted their 20 years) ;  salki,” ¢ zangiri” (color
of werdigris,) “ kirasi,” and ¢ gabini,”  Sometimes
emeralds have flaws of intervening tale or sand. It

18 belioved that a fly will not settle on this gem.

Most of the emeralds commonly in use, are sniooth
cub and bored like beads ; they are always full of
flaws, and this seems so much the custom that a very
good mock eme‘lt‘ald which I have is made with faws
~~a3 if gure to be dotected otherwise.  The flaw is
termed, ¢« rag.®’

Emeralds are very restricted in their locuhtleS of
production, Pliny says, the best came from Seyihia
in his time,  Mawe on diamonds, quoted by Mac~
Culloch, says that for the last two centuries Pern has
been the only country known ' to yield emeralds.
The beryl, no doubt, is found in Siberia, which may

 have given rise to Pliny’s statement Sl it /ig
| diffienlt to say with certainty where Indizm em@mlds »

|k Many gems arve imported from Ceylon, where 1 bies,
| amethysts, topazed, sapphires, and cinnamon stones iy

abundanoe are fornd, bt nob emeralds,
+ This confirms to gome extent the supposition that any’
“emeralds come from Russia, Siberia, and Central Asia to India.

N ‘




! the ‘Thibet bills.

| smell of mnsk and tallow.

kofmerly came  fromy (" They ‘u:re 0ot ﬁrqﬂuned in

Central Tndis 5 and notwi“rhsmndmg; the pmbwbmlwy ‘
of the North West trade! a8 @ source, Lemeralds are |
not enumerated in any of the. lists of imports 5 they,‘

may boweyer come in those unknown parcels of gems |

that  are  imported by Ymkand and the ad)awent |

rogions.®

: Turqnomes are imxnd ah Nl&hap\u‘ Khmmﬂ Ku- |

ndn, at Azirbeian; in the hills near Shirvas, and in

s clenr, and to become dim in clondy. weather 3 they
‘aro called nil bhim, and lose their color af the

turkis, is evanescent.  Dealers practise decoption by
soaking their turkises in yater, which makes them
look of a darker color than they really are, The Shiraz
and Kirman turkises are of a whitish colory and
called shidbiki and  shirbham (milky) (There is |
also a coarse kind of  turquoite stone found: in
Thibet, used to ormament saddlery and syomen's
head dress of those pavts of the conntry. :
Turquoises are of eight kinds, ranged in order of

 their excellonoy - Fatahi,”  azhari”? ¢ sulaimdnd,”

“ghnwi,? % nsmdpi,” “abdsul-hamtdi,” “Indalisi,”
# kanjimya.)! . The stone is believed to take seyon
years in coming to perfection.  The best existing
accomnt of the Nishaptr mines is in ¢ Ferrier’s
Caravan Journeys ;" the book is sufficiently uncom-
mon now, fo warrant my extracting the aceonnt aa it
ﬂtands. The aathor writes as follows ¢ A

& Phese celebrated mings are near the vxlla.ga of

Madene, about. ﬁlirﬁywtwo TEnglish milgs from tha«-f

“poor's the rord to it is for the first five miles across a

‘plain of great exfent, covered with villages, gardens,

well ealtivated flelds, marvellonsly productive, owing
to tha streams which flow from the Banaloo Koh and
other mountains noar.  Approaching these the coun~
fry ehanges, and we found onrselves riding through
hills of sand and a reddish elay devoid of all vege-
tation ; their sterile appearance was accounted for by
the traces of efflorescent splts which were soon seen

in lmgc quantities, und would prevent any cultiv-

ation.
& Salb abounds in 'thr,s locality, and we passed the

principal mine, Dooietaly, ‘abont  wix miles from
Madene, This is an enovmons rock, covered on its
exterior surface with a thin layer of red clay similar
‘to that I have ‘mentioned.

« Nothing can he imagined more simple. than the

mode of working out the salt——the miner’s mattock

¥ M. BOILBAT, who was abpointod a few yenrs ezo to
apptadse the jowels in the Gov General's| Touhakhmm,
monsioned the imporb from Xurkmx@ a8 e Tt

The best come from  Nishdptr, |
) and these are said to be clear of color when the air

"The colow of the Kirman

| found in washing the a}lnvml depoa and are

prmmpal (;luact ol m;r exmrmon, r&n mhmugh \sgmu ‘
high and naked rocks, which by their dark colony. '
seemed 1o be porphyry 5 I think, however, they were
of a compact ealeareons nz;tum, sm'ongly stained, as'l

did nofysee any rocks of another systen. At mmw it

 highest clovation they had a mefallic appearance,
which made me think that iron was the colmmg
matter ;. but not being sufficiently lem"ned i
geology, I conld notipositively determing this, I i
‘middle of this rocky and broken ground we came ot

length in mght af bwo villages, one on the erast of a

| hill, the other in a pretty valley. Beneaﬂ\,,thcy Mem Al :

fortified by a loop-holed wall and, /inbabited by akmuz

| 150 families, who emigrated here from Budakghan,“ i

under the protection of one of the last Persian Kings,
These eolonists speak bad FPorsian, and ha ¢ fuite

fovgotten their own language; they show conmdammq Ll

«fact and intelligence in working the mines, J
“The turquoises are divided into two classes accord- |
ing to the positions in which they arg. founﬂu The .
first called sangai or stony, o, those. wh;wh o
inernsted in the matrix, and which Inust he remo:
by a blow of the pick or ha ier,

#hatki or earthy ; the former are of a deep bl
latter though larger, from being paiep N
with white, are of loss valud, If
the miners, no turqhmm Thave onn qxcepf. in
thig group of rocks, The ;E'orm;;n Govqrnmmt nover
makes any explorations on its own, Mcnunt, and 48
content to lease the mines: at an annual yent of
five hundred tomauns, T undersbood that ﬂ]ﬂ most
valuable stones em, fonnd amongst the debrig of the
old working, and at the botbom of shafts lonp; sinca |
abaudoned. Excavations have been made one above
the other, bus for the most part near the bnse of ﬂm
\mountaing, e
“Here are to be seen gnllaruas, Lunnels, Lmd akm ‘ s,
the largest of which ave thus designated s A.bnlour
tyzak, Bharperdar, Kharydji, Kumm, K]wk sand
Goorsefid. ‘ .
4 Having given o lnrgesqe to the minm Wmﬁ T
fow blows with thoir picks in homor of
planet of | the travellox, Be~tnle;~sa,heb,
permitted to entor the first of these toin
the operations.  These were sunpla emmg
mattock was again the only matr
very skilfully wged, and wl‘;ep“;u laye




6l

: ! s ‘fx, m the! mnmber
h‘em ﬁmntyrﬁve bo'thmy, aud more or less near one |
%m, ' these stones is enveloped in'a/ thin
o Hitb on the side adhering next
‘ ”uh mqauise, but brown on that next'to the

the pumty of | the twrquoise . But I will
il saw, and not undertake to ex-
fith plmn“ Y will simply state that one finds on the side
~ of thig very mountain, ‘Benaloo Koh, indieations of
| “ﬂle carhonates of copper, Tboth blue and gmcn, as are
th beﬁt‘vmeciep of malachite.
¢ were nob Vary stdeesstul in ot reseny chcs, but
qutsisesm fmmd, ‘with the exception, I
I xe statod in this mine, Abdoorryzak those
o mmryji follow,
; ! ‘examined the wushings of 'the Valley.
‘t,o the south of the village, The rock is.
h here,' and ‘the s()‘ii is composed of cla;y,

Liihd grmVel in question taken from |
iedl 3 these were carried fo a running
lose ab hand and the em'nhy substances
\'frm theni, and the stones being turned over,
ises were soor recognised by their amuve
i}heﬁé ‘we found a pretty good number, and
y but they were wifortunately of a pale
érefore of httle value. | The workmen
{ m by the mname of « Taze Madene,” or ot
ow iﬁ *«‘w disbmguish them fmm those of a

erry comes’ to perfect maturity
ﬂhe viﬂfymg rays of the sun, g

nay be taken
time in a wet

 with his money. I was inf
Tmmense size ate %omatime

i matrix Tow 8 it thuﬁ the coloring substance has |
ped mimly af the e:mnov, and  that it has not |

| Butteh Allee Shahy the predecessor of the: prosent
: mumﬁwh {had ‘one made into a drlnkin@ eup, and i
| is well known that there was a tarquoise iu the Tr
“ sury of Venico which weighed several ponndfa‘
of | nobleman’s harness in Khorassan is frequently orna

Wine fn the Dombay Seleckions, entitled * Tho Persian. Gulf.f!

memed with small turquoises, but these are of courue' ‘
of eompmtxvely little value,” i
| Continuing ‘the list of  gems sont by the Lahove f
tlwtmcb We come. to-- ;
“ Tansala.” Smoky Cairngorm,
Topez, % Phokrai? |10 {
Oat's-eye. Lammyﬁﬁ.”
Turkis,  « Pirozah? i
Imitation do, (Very oammcmly used)
Bloodstone. ‘¢ Snmg-‘iapa,waum eI S
Lapis lazuli, ¢ Lajward? fmm ‘Emzdmhm‘ ‘11; ‘
comes also from Bukhara, Persia, andﬂmtml sl
Cut, Agates, “Manka,” bmught from an i
and Kdbul.
White and red cornelians, £ Ghori,”? do.
Onyx. ' “Sang-i-Sulaiman " do,
& Yamni,” a kind of * pebble,” from Hmdusmu
Avanturine, ¢ Sangs-sitara,” (hrom its stzu-hkc
glitter of particles).
Coral rod, | “Gulli.” Bckh-ymmj an,
Mother-o’ ~pcm1 Nimri, ‘
Pearl.,) ¢ Motiy? © Lala,”? % Marwanid.??
Pearls are imported cither from Ceylon and Ju]mu,
ox from the Persian Gulf at Bahvein. : ‘
% The pearls taken at Bahcin, though not so w}ute ‘
a3 those of Ceylon and Japan, ave much larger than.
those of the former place, and of a more regnlar
shape than those of the latter, They are of a yellow-
igh  casty, but haye this recommendation, that, they
preserve their golden hue 3 whereas the whiter kind ‘
lose much of their lustre by keeping, partictlarly in
hot conntries, The shell of both these species which
is known by the name of. moizher«vo -pear], is wsed in
Asia for varions purposes. s
“The annual reyento arising ﬁ‘om tha ﬁsbcry in
the latitude of Bahvein is computed at 3,600,000 livres
(£157,500).  The groatest pact of the pearls that
axe uneven are earried to Constantinople, and other
ports of Turkey, where the larger compose partof the
ornaments of the headduess, and the smaller ave wsed
in works of ‘embroidery.  The perfect peatls ave
reserved for Surat, from whence they are distributed | |
throughont all Hindoostan, In 1824, pemls to the
value of 1,200,000 German rowns were 1mpom(l‘mto
India from Bahrein,’™* A
The foregoing ave the only gems ever mgt wim, i
bt pearls, amemlds, turquoiges, rubies and c’u&monds Ly

Ly

v

* Thia ihformation s derived from several pm-tg of bh« vol- i !






SEOTION A. CLASK
 DIVISIONS L AND IL.
W | Jury, | gl

"o%v"‘ift, jC’hemicaZ Examiner, M. J. B, GoméN, !
RDC B : Kunuya LAy,
MAHOMED SULTAN,
Mg. STONE.
ConoNgn Siu.
. Rurorrsa—MznT. Drrw.
od in this class are the products of the earth itself which are brought
the state in which thoy are found, as colored earths, tale, slates, building
re rendored useful after peculiar freatment, such ag metals obtained by
lime and plaster of Paris obtained by caleination. The other greabi
[ i ral products is occgpied by those substances, distinguished by the appels
n “ehoemical substances,” which are obtained from various minerals, earths, &e., after
oing chemical processes of sublimation, distillation, golution, &e., &o. It is with the
he fir port deals. Tt includes alsoa notice of the
echi \ subject in a paleontologie point of view, ‘
rly A classified list of the various
los will be given below, and ‘afterwards the specimens will be described, so
alie or importance of the mineral wealth of each District of the Punjab,
hitherto been made of it ol L e R LR
o Iron, Copper, Tiead, Antimony, Gtold and Manganese. - L
ding stones, Sandstones, Limestones, Marbles, Hydromagnesite, Agabes, o
‘_Sﬁdneﬁ, Slates, Elastic Sandstone. Mica or Tale, Gypsum, Selenite,
ay and Pottery clays, GHass-sand, Sulphur, Plumbago, Millstone,
“eﬁroleum. ‘ o

aller's oarth, Mdlténi mitti, &e., several Clays and White

“déneﬁ;‘in Elef@il — |
) METALLIC COMPOUNDS.

foae i
good rich iron 018, the hydrous peroxide o




B

There are specimens of magnetic iron sand (that is, sand composed of small particles of
magnetic oxide of iron) from two or three placesin the Simla District; from Suket and =
Mandi, and from six or eight localities in the Kangra District, and from‘these;;toa,‘iﬂ;a‘ yieee |
of schistose rock containing the magnetic iron ore in minute crystals; this being the kind
of rock from which the iron sand wag originally derived. i IR il
From the Kot Kandi Mines in Kangra is some very good hmmatite iron ore (No. 231),
From Chamba are one or two specimens of good iron ore, and others that are poorer. ‘
From the Kashmir territory is a piece of massive magnetic oxide of iron or lodestone,
and some siliceous iron stone from a bed of it found in Kashmir proper, i

- From the Waairi hills there is a brown iron ore that is pretty good ; and thero is a very
. mich red hmmatite from Bakot in the Hazara district,  Besides the ores there are
specimens of the iron made at Ramptir on the Sutlej, from Suket and Mandi, and from the
several places in the Kangra district; from one of these, the Bhir Bangil mines, is the
piece (No. 214) for which the prize for the best specimen of native iron is awarded ; t‘hia, »
lilke most of the others, is smelted from a fine magnetio iron sand ; and Mr. Baines, of the
Punjab Railway Department, reports that the iron has been forged and proves to be.of
most excellent quality, Nos. 863 and 364 are also good iron; they were produced in
Kangra, but are now exhibited from the Liahore Museum. From the Wasiri hills and
from Bajin in the Dera Tsmael Khdn district, is some iron that is tolerable good, and the
same from Bajaur north of Peshawur, but there is no specimen of the best iron of that
place.  From this it appears that almost in every hilly region around the Punjab there is
iron ore and in most of them ore of good quality; the reasons that the manufackure Oflmu ’
~ has not been carried out to & greater extent to meet the late greater demand, ﬂ"ﬂ“@h&t‘;pdg‘l‘
is not found near the iron ore as in most cases in England, and that from want of knﬂwl.
ledge the smelting with charcoal is carried on in such a way that not nearly as much. o uyﬁ
is produced as might be.*® i Bl

e 'COPPER. o

From Gurgaon, there is a pieco of copper pyrites, which is a usual ore of this metal,
There are specimens of good copper ore (No. 1656) from the Hissar district and of the
metal got from it; from Pelang in Kili and from Manikarn near/Kald, in the Kangra dig-
tirict, is some copper pyrites, and there is blue earbonate of Copper from Spiti, From
Rondu, 16 marches beyond Kashmir, is copper glance, another kind of ore. Ll i

Of artificial compounds, there iv acefate of copper crystallized snd sulphate of c”PP“
(blue vitriol) from Amritsar, and blue vitriol again from Hissar. Fl

On the whole, the specimens of the ore of this metal are but poor, but their preéenca
in several different parts is proved.' | i i

LEAD,

i

The common ore of lead s galons, tho sulphide; it is found ab Rupi of Kl in the
Kangra distriet, associated with quartz, and there are some small fragments of it (No.‘;ﬁm ,
from Khagila in the Shahpir district; besides these there are only a,spéi:imém on

the Kashmir country and one from Kandahdr,

i 8
f

“ For want of competing specimens the prizd tor native steel offered by the Ratlway Company lisg n:cm»b*eaﬁ wvm“d

it




two‘speclme Gl
on a8 Re. 12 per m&un& i
Bemdea tbe‘sxe‘tbere are four good spemmens from i:he Lmhore Muswm, but there i nu ji

<;,ﬂ

i m i not’ worked in any great quanmy
M &NGANFSE

There is pyrolnmte or oxide of manganeso (used in glass*making) ftom the Kashmw
1 ‘ltoi*y. it : :
GOLD,

In the ‘gmat golﬂ-mmlng countries there ave three ways in which gold oaears,a--m ﬂte‘
i d rock, in nuggeté in gravel, elay, &c., and in the form of gold-dust mingled with
i ﬁm:da of the X vﬁrs, m the Pun]mb 1t 18 only in the last, the lmst, pmductwe form that is i

m prh‘ one (N 0. 235) fmm the Beyds near I{ampur in Kangra dwbrlct; (to Wlmh
m'ded), th!s sa.nd bemg of more th:m usm}ly coarse é,mms, and one fv om

i bhir “‘"ﬁle 1f.jhxlmm dxstrlct a prlze i§ given; it is gold of a good eolor and is m‘ |
pretty large grams. From the Indus also bot:h from Attock and Hazara there are apecxmens ,

| f cst' gn dwdust. ‘

BUILDING MATERIALS.
STONE OF VARIOUS SORTS.

rot Ba.hl Balabga.rh in the Delhi dxsmob, there is a good collection of bmldmg ma-
~which includes the red, the spotbed and the light-colored sandstone, so much
in the large buildings of Hinddstin; and from the same place ave polished blocks of
‘matble, and of pretty dappled gray marble (called Narnaul marble), which lask is
 from the Hissar district.

Kangm district there are gray limestone, sandstone of two sorts, both good
and granite, Sent from Madhopore, is some nice workable sandstone which
from he hills, above that place. From Kashmir there is some black marble
’lnbu of serpentine, which is found at Tashgdm in little Thibet,

y (Jhilam and Shobpir districts) there are good building stones,
deﬁtme; from Jhilam are specimens of marble which nught‘

i _among. this series must be counted the gypsum or al'\baster of
mngly Jlabelled soapstone, or marble (Nos., 468 and 469). The
ht be used for inberior decorations while the general run is ﬁi;

| *Tlmse spemmen&m& i

4 1 tave never soon gold fi e uq' it 1 never found there, i




hmestom‘ uged in rubble masonry, whlle f1 ‘m Attock are two or three \kmds ef stane,‘_j; il
calcareous sandstone, a variegated limest
marble ﬁmm r-Ee&hawur, und m-gﬁlawous lin

tone‘ fmm Abbottabad

ZA}m-I-MOHRA

A atone (ZN 0. 611) called by this name, but whmh scxentlﬁcally is hydnomagnesxte,
.oompound of magnesia, is dug near Skardo in Baltistdn, and there cut and turned into
cups, plates, &c., it is supposed to have a wholesome effect on any fluid pub into it and to
. break should poison touch it, one kind of zahr-i-mohra, called Khatai, or ¢ Chmesm”
~ much valued by natives as a medicine, they grind the stone into a fine powdw ‘
\ and swallow it. : i i

SLATE

From Grurgaon, there is modemtely good sla.te. There is aome a]so from th& Samla gy
district. From the Kangra and Dalhousie hills, there are many specimens of | slate,\ some
of them very ﬁne ones, which show bhat there is a supply of good roofing material, il
use of which may extend to wherever the expense of carriage. does not hinder it.. There
is one slate from Dalhousie 12 feet long and 4 or 5 feet wide; there is another |
pa.rtwularly nice grain, it looks like marble. From the Kangra distriet are tw Ta,tes
with Tibetan inscriptions carved on them. Again there are slates from Attock a.nd from
Abbotabad Among gtones used for xoofing purposes. appears the sang—x-larzw,‘ )

' ELASTIC STONE.

 Thisisa saudsbone tha,t has the wond rful qqahty of ﬂembxhty 110 a‘cu
it 1 sent from Kalydna hill in Dédri, now part of the territory of Jhind,

‘of Hissar, Jhind and Rohtak, all exhibit. samplea from thm locahty. The spemmqn from‘
Rohtuk Ba ﬁne one, 2% feet in length .

In all the dlsbmcbs that are all hilly, hmestone i8 found, ag Gurgaon Sunla, Hushymp. |
ptir, Kangra, Jhilam, Pindi, the ])em;at &e.; in the plaing its place is somewhat sup-

plied by kzmkar of whigh there are specxmens from gix dzstmcts, and it probably
more. ;

exists in

 CEMENT STONE.

A rock, half hme hslf argillaceous, from Dugahm distriot, with speczmens to show A s‘
applmatwu N 08, 206, 20’7 and 208. ‘

MICA OR TALC

Ig uged in bmldmg, bemg ﬁrst pounded and’ mixed up with the hme, &e., in making
chunam, ;whmh tvhllﬂ acquires a ghttemng appearance : some lump plaster uf mxca used for

* The snmpln provas on gnu]yain o ba commou Iime; bub from the desoription llccompanylng ﬂ;, ,n i :
that plaster of Paris is made i» the district by tmmmg aypsuzn, - Just as b i ab Bated i the | Damahsiehh

B




s found, as it gonta»ms the allmh natumlly The result is the coarse green kn.ch "
i-ﬁxansparent glass whmh accompanies the sam ple. o

BULPHURL:

PLUMBAGO OR BLAOK LEAD

powdery; ‘plumbago from the J amm{x temtox-y, tmd a spemmen of ra.ther bettez"
her parts of the Gurgaon hills, and sent from the Lahore Museum.*
5  mixture of shale and plumbago, they make a pretty good mark on
schist, probably a talcose schist, which might also be used for deawing;
cimens sent are of that fine and soctile black lead that is required &
¢ are some samples from Grurgaon approaching in nature to.
No. 182, contains sample of the material cut up with Iittle :
ve much of the polishy appearance of black lead, bub makes.' 0

o

M but it is highly probable that they come from Gurgoon near Botah, d
Mevwabti hills, an abstract of which will ba found wnder the hoad
ofnts et}b fror tho plumbago, WS senb to tho Exhibition to muamﬂh

meotl mkmg i _ "

mb \
g faz t);w pmmbﬂgo Vo !lkel |



mmmd and from Da.dn, in the Hissar dmtmct (N 0. 159) Iﬁ m used in cuttmg nnd pohsh~
mg stones,

I’ETROLEUM OR MINERAL I’ITCH

Thera ina specimen (ealled momyai) from Laddkh, it is snld ab one tolah for 9 annmw e
and there is some brought by Dr. Oleghorn from Lahaul, where it is' found oozing out
of the ground in three or four places. There is also a specimen of liquid petmleum,«and of
oil distilled from it, from the Rawnlpindi district ; and in some parts of the Salt mnge thlB‘
mnneral also ocours. It is used as an ointment,

AbBI}ST()‘L

ﬁbre.

SUMTANOES UﬁED A8 DYES &c.
YELLOW EARTH,

' There are yeﬂow c]uys or ochres from Grurgaon, 'Ha.npur in Kangra dmfsmct Lahore,
Kheum, in the Jhilam district, and Miri, in the Shahpar district,

MULTANI MITTI.

That sold in the bazars is o lamellar hard yellow ochre used in dyeing, but under the
game name are gent specimens approaching in nature to fuller’s earth, and ealled sabz mitli
or khoyru, sent from Dera Ismaﬂ Khdn and Dera Gthdzi Khan dmtmcts.

FULIER’S EARTH,

From Yéré Dem (?}hézi Khan dmtmet (No. 466), and from Buwalpmdl.
| RED EARTH.

There are orange colored and red earths used as dyes, from Spiti. ‘
- There are red clay and red ochre from the Simlah district, from Chamba, H: “ipﬁ s e
‘Kangra, Tahove, Rawalpindi, Bhalla in Jhilam, and the Derajit, Kohdt and Yusafesi ol
Among these is the well known harmugi, an earth of deep choeolate rod wlcm "




Tbéfre is sﬁrma fine co rl'ad p&wd@r exhlb%e& fmm Lﬁhore, as lapis laguli, T i lm];mrted
“from Eurqpe, bemg the xa.rt:rﬁcml or prepa.:'ed kind ; it sells at Bs. 4 a seer.

FUEL

i the Exlublbmn, of wlmt is caﬂed caal i3, with perhaps one exceptxon,
, 4 substance half way in structure between ‘wood and coal; this is found in
( many parta of the hills, usually in detached pieces in the rock,—the remaing of some tree
 that gob buried in the sand and mud when the strata were being formed; but now and
then fhe hgmta is in & more or less continuous layer, in 3which case it has been made by
uha growth of plants of various kinds at that very spet.
 There is lignite from Bildsphr, and from different places in 'ﬁhe Kangm district (No.
‘ le,%m) Home. pratty good lignite from mear ¥otli in the Kashmir: territory, where it
oceurs mabed 15 or 18 inches thick; from Kundal mountain, JThilam distriet; is mma ;

“coal, approaching to Cannel coal (No 463); one ov two specimens are sent' from |

Kalabagh and some from the Sulaimda hills, on the frontier of the Dera Ghful Kha.n k
district, Of the coal lately brought into Labove from near Pind D4dan Khdn, there is
““mﬁa specimen in the Exhibition (unless No. 468 be from the same bod), but it may beas .
well to mention it here, as it is more like & true conl and more promising as & useful fuel
t@hnn uy ether ye‘ ,fnuud in the Punjab. M .

ORNA,MENTAL AND PRECIOUS STONES,

The besb of the § precmua stoues, being mounted, are reckoned in another Section of the

Eﬁhlbmon, 80 there is little tio be said about them here. There are some beautifully corm- o

plate ‘and Iperfect érystals of quartz in the form of a double hexagonal pyramid and
ad ”pble pyramid with prism from Kathd in the Shéhptr, and Kiisak in the Jhilam dlstmet
they oceur imbedded in the salt gypsum.
“ Db, a goldsmith of Lahore, exhibits a box of stones, among which the sapphires and the
, ,‘nght rubies, though of no greab size, deserve menhon ‘and there i3 a rather large colorless
Lt Lo
“ ?Et'om Bombuy is a case of Caxnba.y pebbles, agates, &c., worked into various fancy
ﬂeh of which the best (and these are really good) are, a white cornelian necklace,
long yaper»kmfe, and a, wai;ch-ata.nd of agate, a cup, and saucer in agate, and one in jasper,
and somo kmfe-handles of the same stones.

MISCELLANEOQUS,
. BOSSILS.

Iﬁ flﬁeﬁ noﬁ come wnthm the geope of this Report to give a palwontological descmptxon
of the Fossils sent, but it is well to record the localities they come from. The ﬁneat, i
 collection has been made and exhibited by Dr. Costello from the Shaikh Budin hills, in
the Bunnoo dmtmct i comists chleﬂy of rema.ms of mammalia, but these also are shells
from the older rocks. From Sirmar are some fossil elephant’s teeth, and from other
plaees in the Sivalik 1,‘lhﬂ1 ‘apacmlly Nurpur in the Kangra. district) arve mammlmn :
bones.  From Spﬂ;l are soveral specimens of ammonites and of bivalves; and there are
somo fossils from Bummo and from Dera Gthazi Khin, Several that were in the Exhzbmm; ok
are 110*3 mentioned here, bocau hwe wag. mthmg to show their locality. e




The Jury awarde
A prize of Rs. 60,
rivers of the Punjal




5 m’ Kaghmi

i} mgd ogressive man,

']f“ “ Pesib gandhak,” sul-

ffxﬁy of Lahore.

! lmr m\‘l)umﬁ and the. fumés of the sulphurous
 agid gas aro pas.%ed info a leaden chamber with steam
(L andimitrie acid 5 the acid as it forms, 18 drawn off by
* alenden pipe at the hottom' of the chamber, It is
| then evaporated in loadon vessels il white fumes
Hi to be given off, X is subsequeutly concentra-
i taed iu o plat.mum retort.

A ’-—-‘[ 889 ] “Tessb shora,”

¥ the same maker.)

Thi ﬁtm acid prepared by treating sulphuric
aeul with xﬁm\te of pubash as in Burope.

33‘!.-—»{ 890 J.  Tezdb shora-wa-kahi,
mtm acid mrxad mth hydrochlorm (by the
umo ma;ker)

~ This is another kind of nieric, or rather mixed acid,
whmh. is much cheaper than the last mentioned. It
| is obtained by distilling kahl,” the impure protos
sulphate of ron snd alumina with nitre (shora),
T'he nitre con ns & uar ty of chloride of sodium,
' and hence in distillation, hyﬂroah orie acid is formed
along with the nitr  The nitric. md m much used
i ﬁnmg gnld from ! ]

o v uwd, the allov is dlgaatéd. or
! acid has dis‘mlved the silver,

‘p;

smaﬁ sca?e, only in the Iar‘ge cities such as Lahor
‘ ‘The prlee at which these acids are. it
j r@nh of Furope. Ib wxll be Ionar before we can,

d he mmutacﬁurer is 1mpormng a platmum retort, to ccmf.,entx'ate hm acids,

‘phuric acid, made and |
exhibited by MUHAMMAD

nitric

then precipitated with common salt 5 forming chloride
of silver.

From this substance the metallic silyer is recover e
by the hydrogen evolved on mixing it with aine
serapings and dilnte qulphuru, acid, If the mixed k.tnd
of acid is employed, it is necessary first to remove the
chlorie acid from the nitric, which is done by mhhng
niteate of silver in solution, 8y long ag any prec ipitate
falls, The result obtained is pure nitric acid and
chloride of silver. | These are separated ;3 the nittic
acid is used as before described, and the chloxide of
silyer may be reduced along with that formed in the
second part of the process.

335, 890 ).
drochloric acid.

“Mezab mnimak,” hy-

This i usnally made by pouring sulphuric acid on
culinary salt in a still, and applying heat till the acid
pagses over into a receivor. Tately it has been made
by heating the substance which remains after the pre-
paration of mitrie acid, with common salt, « If ‘the ni-~

trie geid be made by the fivet process above mentioned ‘ ]

(No. 327), the residue is chiefly bisulphate of potash ;.
but if the nitric acid has been prepared from. nitre

and ¢ kehi” (No. 829), the residue congists partly of
bistilphate of potash and partly of sesquioxide of dvon,
and in that ease the residue requires to be pm-iﬂesi Bk
solution and filtration before being used to ma,ke tha ;

hiydrochloric acid.

' 336. @ Birke'ké'téiﬂyi-mfs |

Acetic acid,

{ mot ropresented in the collection though it



other samples.

There are severa.l vzmetiee of acetic amd lc ean be
distilled from vinegur, ‘but the common country vine-

gar of the bazar gencrally containg only a'very small |

portion of acenc acid, often not more than 2 per cent.
If 10 measures be taken of vinegar, it should be dis-
 tilled #i1l 9 have passed over,

‘af';mn of dupq of wood in an iron refort, promd~
. ed Ywith a bent tube leadmg to a receiver. Some

- the Jaintd ( Hsehjmomene ) is employed ;
Pproduct of the distillation s allowed to settle 24 hours,

‘ and the acid sepacated from the oily matters, and
oy again (hsti]led. Either of these acids may be con-

verted into pure acetic ncid by addmg “sajji lota’?

(the better kind of carbomate of soda, not the black

kind) till all effervescenco ceases, The mixture is'|

4 allewad to settle, after which it is poured off ‘and eva-
: .‘pqrated #ill crystallization beging, = Collect the erystals

tate of soda, Take any quantity of this salt and pour

i R

has been prepared at Lahore by MTIHAM‘MA‘D
Tsmarn, the manufacturer who produced theo‘

il lime and then dewmpose the reﬁmltmg acetato of lime

| ¢heap, if is simpler 1 to uge it at once, _ ,
e Germauy,”‘ says O’Gha.ughneasy" “a strou
| A variety of pyroligneotis acid is' prodnced by the /
Lum;xtmm of one part, gpu-it,; four parts

‘ ciﬁnﬂs of wood answer hetter than others. In Bengal i
experiment .
wonld determineswhich in the. Punjah is the best, The | i
1 repassed 0ver the shzmmrs fonr tlmea. Tha ac

 tubes rising above the levevl Di" the liquor bo prevem m_ :
 when the mixture is cold and again heat them very e

gac llaﬂy, sthring all the wlule, when an odour of
aeetie acid will be perceptible, The crystals are ace-

over it donble its welght of strong sulphunc acid in o,
glasa retort, anrl distil on a sand bath nearly to dryness, |
- Thé receiver should he eooled by saltpetre.  The |
‘ diatmed iquor u bo be Bhuken up thhalittle redv

i oxzda of Jead (aa.ndﬁr), and when the powder hns,suh-a

sided, it should be decanted and. re‘—distllled, and pum o
acetic acid will be the result, ‘
In England, instead of carbonate of soda, ﬁhey e

by Sulphate of snda, and so produca acetate of Botia
’I‘ms process was followed at Lzﬂmrp bt the, cm'~
bonate of soda being ready in every bazur ami very

g | § v\
acetic aeid is obtained cheaply and mpidly hy cam;lng

abot *rp‘nth part of homey or yenst fo ﬁltex
cask contmmng Wancl shavin gs
m secure a f_roe mculaﬁwh of !

most effective when the iémperature. Tanges. :fwxx; ‘ &?‘
101009, The cask to. contain the, ﬁb,aﬁvmgay shnnld
be pmwded wﬂ;h a hmy abpve to receiye the Hqu@r,
the tmy is perl‘fomted w1th &msll hol )

ﬂowmg down thrsm




jsion. I[I ‘ Sz«&-Ciam (B)

COLORS, 1 i

.‘ % the saka of clearness of clasmﬁuutxon the nmnuﬂtetumd or arﬁﬁdal dyes and colora

' are separated fram the natural ones which form the large class of earths, ochres, and clays,
- ~=and which are employed in manufactures in the same state as they are und. The

lires a ‘ea.ﬂ;hs are included in Division II., at page 22.  The Mmeral ng '

: ﬂl 16 nafive. Syﬁtem of dyeing, play nearly so important a part as the vegetnble‘

b kdye from “geri ) an ochre yellow dye,~and the beautiful but utterly unstable ultra

~ dye, are almost the only onesin use. The Mineral Kingdom furnishes, however, iro

. and alum‘,‘p“ hich are mdlspensa.ble in dyeing operations, though not bhemselves dye‘\
Notice of these is taken under the sub-class © Salts.” |

_“tyxst colors, a3 well as those prepared for the wood turner, the enamel worker, and the

86 pamter, are mainly supplied from the Mineral Kingdom. = Most vegetable co-

s have too htﬁle body or permanency for native arbists’ colors, (though to this rule

G “‘ﬁhére .are a few nota.ble exceptiona,) aud for the purposes of the other trades, the vegetable

from Kashgar, In the bazar there are two qualities,
DYES LG one almost pure cevuse, and sells at 356 Rs, a mannd 5
| the other mixed largely with lime and whiteing, sells
Tha followmg serres was exhlblted by | at Rs. 105 the latter is known by its lightness and by
e GHUI:AM Mumm; SUBHANT, the dixty color it gives when employed as a paint.

‘ o[ 4574 1. “ Nilsafd” or “nfl wi- | 341.—[ 4579 ]. * Shingarf,” cinn aba i
’MM‘%“W!OI! oyt ‘ (sulphide of mercury).

: This is not m(hgo a8 its name | qis ig fmported from Europe, but is said to be
‘wcmlcl icate, but lmnps of the ordinary prussian | ¢,.nq native, in Central India, and also iz.x some parts
b (prussmte of  ron), probably imported from | ¢ the Thibetan motntains in crystalline masses.
E‘“’,,"p"‘ ’Value, Ra. 2'8 i y It is easily ground to a fine powder, “Lhe color iy
- 339, -~[ 5677 T Lamp black. “ siyahi.” | beautiful but not very permanent. It values Rs, 2-12
&

‘used also for writing ink. Tt consists of | & SeCr. )
_ﬂne oot llachedma.Vessel held over a huming lamp. 342.—[ 45812 ). - “ Hartdl,” or orpi-
 Whe soot, is mixed with gum and caked, and the cakes | mont (sulphuret of arsenie).
are then sliced up into little shavings. The best black i A i1 aniicos
“comes from mﬂdﬁ.ﬂtﬂn, d is valued at Re. 2 A seor. Tywo varieties occur; the  hartdl wi ayviti | a.nd
This ik 18 frequently adulterated by mixing with |  hartdl warki,” the last so called from its beauti-

o lamp-black, ‘ ful glittering lamellar texture, value Rs. 0-12-0 and
. ! R hartm&l,‘made by i 1.9 a seer, 'The difference is in the shades of

yellow they yield ; both are sulphurets of arsenic.‘
This mineral is algo fonnd native in parts of India.
| Under the head of Peshnwur specimens mll be
observed an orpiment which ‘comes from the hills

uurth of Swat.




o) IILY. (SatCluss (B)..

it WllﬂY]tl peorl‘"‘ i

343, 4583 ]

This is a <-hromm;e of lead, or precipitate produced
by the addition of bwhromate of potash o a solu-

tion of acetate of lead. Tt is the chrome yellow of
artists” colormen. Tt iy called puom,” from it ve-

semblance to the hm-dwﬁrr peorz," or Indian yellmv ‘

344.—[ 4586 ]. Sandhir,

This is s red omda of lend and is bmught from
It selly for 7'

Hindﬂstan,* and also from Europﬂ.
i ammsnseer, is msed largely in painting and decora-
_ﬁ.o . Hindas often use it for religions puiposes,

makmg marks with it on their idols, &c,, or putting it
ot thejr rupees at cortain seasons for good luck. | Tt

18 ot mnusual in the hills to see a boulder or) other:

gtone marked with a pateh of red lead, which has
ticen done to' couvert it into a ¥ devi” or ob]cct of
worship,

345.“‘“
Value Rs, 4 a seer,

There is also exhibited with it a sample of genuine
ulk’cmnanue by the illominator, Tnam W ATRDI, which
he says is now rares but this Appears to be either an
ultramarine ash, or else to ‘be much mixed with
whxtxe paint, 85 it is a pale Tight blue,
wmon, and before the introduction of the Huropean
artificial lajward (of which a description is given
suhﬂequently, under the P(&shawur sample) was sold
for many rnpees tolah, In ]]nghmd ultmmarmo
costs £8 or more per ounce. ‘

.3:!:6 a8 Zangar,
: of copper.

 When ponnded y1e1ds 8 green or blue g'men of
great beauty,

Samples of colors were also sent from
Amritsar, the Local Committee of which city

. exhibited | the following,
in addition to many of
the kinds just described.
347 4616 ], “Sangsabn”
This is the green earth of mmemloglsts,mn sili-
cate of protoxide of i ron, .
348.—( ;l “ Kahi surkh,” ‘bichro-
mate of potash 1mpor£ed from Burope.
349.~[ 41:163 ] Color stwks, for lac-
quer ware. | i

Aniritsar Collection.

* It can be made by very uaremu;y cmd genﬂy oxidizing pure
memlic lead whﬂe melbest in the crucible, A geatle stroam of |

alr is blown on to the fused sprface, and the mma atopped e
# pdoety, or else the whole | w sppilud,

| are often apphed gwmg» the wholo b marhled mu,l i
| variegated appearance of \great beauty. Tha mlm‘v i
thus applied is spread, fixed, and polighed by pmss’iug !

“Ygiward” 5 tiﬂ‘bial ultram x*i o,
! G i the edge of & piece of bamboo. wood, cm; toa ﬂmﬁ ‘

It iy uncom- |

verdlgms, sub-aaetwte |

‘ wlwre there are mines of the mmeml In rd

'I‘lmse ‘are wsmi by the Khm&ti on wood—mmar,

calor h]ﬂ ware when the tuining process is mmplem |
The sticks consist of shell lac melted down with &

cortain proportion of wax and sulphur, and colored by

varions stmple or componnd colors, They are a,pplig;d i
(The operator holds the color ok
| against the turned wood  ohject wlul@ revolying | |
| rapidlys the heat pmduved by the friction melts he |
lag and, the color is deposited on the surface of thﬁ( i

by, the hamd,

wood, | The skill and faney of the operator directs’

him either in layxng in 4 nniform ayer of col

the color stick only very lightly o touch the revolying
wood, thus producing either a Bmuath upiform

or the prefty mottled appearance so oimn observed in

lacquered ware.  Tyvo o three dﬁfment wlor

clean edge, against the turned object while revoly /
The final polish is given by a rag w'lth a little oil.
The prmmpal w]ors—-are lzu mmnsun, orpzmant, M

(m‘ g,old co]or), bght blue (or ultmmanuﬂ)
350.—[ 4567--70 ]. Senes of
colors, Lana RATN Cnmw i
Them are vitreous mmes m;rloym

pnnupally g'men and . ,Wbs ﬁf lrcm und ccmmr
--d)ﬁmspd tmough yxtreoua matter 3, (
also is produeed by litharge, In the c}m « wo
the precions metals’” will be scen e*camplep i
manufactare, which consists in taking a silver or
metal vase, hmrmg the pattern of leuves or ﬂowem

worked on it in relief amd filling bhe hollows with |
i Lnamel ina mclted state, | The colors ex}ubiﬂed ag

blue, green, and red, Only tyvo persons in Lahom
 possiess the avt of making this materials it is xxmdﬂ
also ab M lmn and other places, ;

Peshawar Collection,

Lapig Iazuh “ laja»
ward " priced at 10 Rs.‘
tiolah ; is smd o be brou' hti
from Central Asia,

i
alse putting it on in little spots or tonches, by a;llmhng L

and Bukhﬁra and frnm 8he pwy’ince of hi! Aknhm, ’

ﬂlmg it ke o maka fhem easily ﬂW
'I.‘hcy are next gronnd and mixed wil
gosin, wrax and linseed oil ; the lm;smx pu

s
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*\ﬂl‘#

ot et bfm river.

bout 200 yamls wide.  On both
are High and naked. The en-
ntes‘ is in ﬁFm face of the raountain on
ﬂx‘e ﬂmmﬁ an(‘l mboub l 500 taet

3 botbom] is 80 pades hmg mth a uentlu
it terminatos abruptly in & hole 20 feet
Cand ‘a8 many deep. The width and

pallery | though h'regnlar, may he
"t‘but;some pﬁméq whnm the roof

i duly he camed on M
’I‘he temperaturo
By wlule in the

mﬂiaﬁmbly ,a:ch
\nfter Boke kn
ave i gearch 1g disoo
' picked oup round th ‘
: are inserbed and the

| Tequite attention.

s of lapis luli’ oceur, the valley | i

: | o the sourcs of the Ox\ta, by, the route ol the Indus,kcgb_‘

. Whe workmon enumerate threo descriptions of laj-
ml, fthese are the meeli or indige ) colored, the

- asmdni m: hghb blue, and tha subzi or gzreen. : Th&m'

‘ datkes’n_ neic, aml the ‘nearer tlw tiver the greﬁtar is |
'*:smd to be the purity of the stone. The search for '
| ‘lugwm'd 1

only prosﬁduted in the winter, pwbably'

aeaaon of mommi'mﬁva i’dlenesw than when their fields

‘ ‘Ferhaps ‘also during thé eold of
winter the vock may be more ‘uﬁceptible fo the action
of heat and t}ms b!a more y

'bhum, have bum known from 4 vax‘y barlyr :
Recent returns show the produce exporb'é ¥
abouat 2 seers 5 what' little lapis laznli does c&ﬁﬂ‘a‘ o
the' Punjab, is imported in small pieces and nsed: for
beads, charms, the stones of rings, &c.  Some of
these also come from Kashgar. | Some persons have
formed the erroneous idea that the common ]a}wnrd ;
of the bazar, which 'is everywhere sold at 4 Re. @
doer, 18 made from 'the genuine mineral, and might be

"pmﬁmbil‘y exported to Burope, when in fact every
ounce of it in India 1s imported thence ! The author
| of the © Makhzan-ul-Adwiya” admits that lajward

is imported from Bombay.

Real lapis lazuli a8 8 pigment has been long known
to the people of the province ; 1t is certuin that many
years ago it was gold at several rupees the tolal, a
price which would be equal to that of uml ulbramarine
in Hurope.

The common Ia;wm'd aAnswers to chemical | test
exactly like the real lapis lazuli, that is'it is dmsolvad
by diluted sulphtric acid, its color being deﬁﬁroyaa
and giving off a smell of’ %u]plmrette& hyc[rogen o
fact the lajward made in Turope consists of the samne
substances artificially combined as exist natorally in
the lapis lazuli, Tt is, thevefore, properly an artificial
hut not an  dmitated ultramarine, as  the grouml
cobalt glass would be. The coloring matter wes dig-
covered to be die to the action of sulphide of sodlum
on the other constituents, i

T 1828, M. Guimet sneceded in makmg ‘aome of | i

this color, guided by the aualyses of other ch
by the remarks of M. Tassaert, that » blue
1ike ultramirine was  oceagionally pmdu('ed

| sandstone Hearths of his reverberatory soda furnaces. =

* C'hnptex KV of & Wood's Personal Narrative of ad

Boddkshin, G




i D

M. Gmelin gives. o reampt fot ithe ma.uufaotum
sehich is to mix in a Kesmaﬂ ('ruclble, %p&m sulphur |
and 1 of dry oambonato of soda ; these are: to e
heated /to redness till ‘the mass fuses, and 'then 8

mixture of silicate and aluminate of soda, confaining |

72 parts of silica, and 70 of alumina is to be added,

sprinkling it by degrees, and ‘the erucible exposed to |

the fire for an howr*, Tt is said also that kaolin

‘heam&( with sulphur\ and cavbonate | of koda does as
¢ A 1mitq.t10n lapig lazuli used to be made/in
:Eumpa by grinding to an impalpable’ powder glass,

. previeusly coloved blne with cobalt, but this is not |

cormmon; and ig certainly not the kind in'use in Indis.
The native standard book on Materia Medica, entitled
o Makhzan-ul-Adwiya,” gives the most absurd ae-
count of the making of ultramarine ; showing, however,
that the idea of an artificial color is familiar to the ne-
tives. The method related is probably founded on some
faint reminiscence of the natural appesrance of the
lapis lazuli, confused with an acconnt of the manu-
facture, which the author may have imperfectly heard |
‘or read, and still more imperfectly understood. Xt
shows how & ¢ little knowledge is a dangerous thing,”
and Hmv much we need o strive to diffuso some |
‘gennine chemical and pliysical knowledge, and dig-

place the teaching of such rubbigh as the follow- |

ing -~ The imitation lajward,” sayg the learned
author of the “ Malkhzan,”  consists prineipally of
‘metcury and sulphur (he says the same of rubies a

little furtheron l)  The sulphur and merciry are to
be mixed, the sulphur in greater proportion, and to

b thmmaddad a portion of gold ore (madah-i-zabah),
these are to he moistened with a solntion of yellow |

avsenic (zarnikh), oue part of this compound is
. mised with three parts of alum (zdk) and sand, the

L whoale is then ground' together, after which a small’
; qna.ntlty of solution of salt 1§ pouved over if, and
the mass stirred several times with a bar of red hot
goppar, which, ‘geted on by the ingredients, imparts a
eolorto the mms At first the eolor obtained is
greom, but atter a time, when dry; it assumes the lapis
Jazuli blue,”  Another process is described a8 taking
pigees of marble, and soalung them in vinegar and
then in ding of animals, after which it is ground, &e.|
Thig latter is pmbably the glimmering idea of the
process of muk, the’ ue from lumps of lapis.
lazuli, which aré Jwated’ [ powdered as proviously
deseribéd. Tn England, real nltramarine sells as high'

as &8 an onnce, and a cake of it prewed a8 & water “

color costs 2. ; artisty say that it differs from the

artificial, in pmdumng f gmater degres of ttirmeﬁs

4K
AR

and pnmy of tpne ina mctum. e

| frt;m Kashkair. ‘

anwu,
‘Goumwmm Value Ra. 16 pe

(353 857 |
‘hmmly from Bwab

’ Anoﬂmr | a&mpm

the proparamon of metalhc oxxdes, &c e&peciuﬁ&
those nsed innative medicine,  Borax is mﬁnﬁd afthis
place, and ﬂm oxide of lcad or assxqot mmﬂfm«-

yellow oxide of load, prepared ’by‘g\m oxidizing

metallic lead by & stream of aiv. R&d oad for
miniom, can be ‘made from massicot, by gxposte o
the flame of a reverbatory fumaoe during ahon
hours.

KAHI AND HERA ms:s |

These are enrths conﬁammg in gneaﬁer or.‘
less qunntity a.nd pm«ity, salts of iron in the

Daclan Khan, st which pla.ce( : .
rior quality, but it also abounds &t K&l&bﬁgb i
and other placea. Kahi is also seen a8 o
manufactured salt, obtained by dxasolvmg and
re-crystallizing the sulphate contained in the

earth and shales, and which separate being
 ingoluble (se¢ note to the Shahptr samples.)

| There are several sorts of kahi. =
| 4 Kahi safed,” is a aulpha.te of mm anﬂ
alumina, j

“Kahi sabz,” is an 1mpure green i ‘01
a sesqui-sulpbate of iton, and ‘made by
aolvmg iron m sulphm-w amd.\‘

'r\,‘

* Ure's * I)iobiomry o thw Arts and) Scterumu" Art. U‘Im
tramarme. ;

¥ 8oo Appendix to Dt. Belluwa “V
Country.” b



f' ‘alum shale.‘
‘ ‘mea, and &ulpha,te of

“ﬁbunc\mca, 'l‘an Ba.u

Knhl

uufed. \Hxs 1

‘ ‘Kangr i MITTER,
| “362‘..—-,—7[ 358 1. Kasfs, or white, vmlol
gy gl from Swat. Value Rs. 16‘
Poghavu, )
- Tbis nsed hy cutlers,

g m_g’my shales wiﬁz sxlky orystals
j cous: protosulphiate of diron.  The kehi is

Pmpared by. mixing the pounded shale with the mo-
ther liquid for the eryamlliaa.tmmox the alum The

alum ltqour and onee more. dmd, after
residue assnmes o tawny, yellow color,  Th
mixture of alum fwnd sulphate of imn, tha lg.
largely predominating,

Samples of kehi ave included in. the Jalandh
(:ollemon, but are not produced in the district. ‘

361.~[ 261 ]. Kasls, from Haripir.
Looan ExrrsrrzoNn CoM-

: i Mfed," @ sabm, !

BULPHATE or COPPER
363--'-[ 156 N tutya,” blue‘
s Ihs ar . vitriol, (sulpha.te of cop-
| G iper), . from N 1ghana,
Bhagﬁl Buhal and Ketari; average value, Rs.
1 per seer. Looan Emwmmn Oommmm,
Hissar.

This is extracted from ore similar fo that pro-'
ducing the metallic copper (mde supra). The stone
when pulverized is thrown, into earthen vessels filled
with watex, and allowed fo stand during the. mcrh(;,‘
after which the Hquid 18 poured into anoth: vesaal’ ‘ i
| and the crystals of blue yitriol obtained
| neons evaporation of the lignid in the same

| as alpm,
364.»——-[ 629 ]
. bugan,

Sulphate of coppe !
Singhdna, Dzpory Com-
 MISSIONER o










it i ore
d of destroying if. The nmnufact@mes of saltpetre
owrces of [permanent revenue tio the State, In soma i
naome*c'le"nred da “sair,” from the manuf'a.chure 0 bsm

1

1 ﬁhe resulb of an admmture of
d ;mpmfit v The collection in | the Lahore.
Museutn, uoutmns the followmg vmehe“

98, | p ‘orémge culor, pa,le yvllow, I'xmspamn
| white, opaque white, efflorescent erystalline
i wwmish white, pale gray, dark gray,

. '-q.nulm' crystulhné}‘

rwer. and
maunds,
.| The salb when 1L occurs in tha ‘main bed
s temarkably pure; it confaing a trace
‘ ulpha.te of lime, but is free from ehlp
of wagnesinm—on. which aocount it is
tla deliquescent. :
-eds of sult indioato thab thei

', was m. m,m. nml in msl mv. m. 49,205,

#




solution or brine: in the ektmmitiéa b‘fﬁﬁhe
beds the salt is miuch mixed with the marl,

cavities in the main body containing erystals,
from which sublimation might be inferred.

heaved, as appears from the frequent faults
and dykes, sometimes filled up with debris
- of gypsum, breccia, sandst(me, &e.  Itis im~
pmmble to give u better account of the

working of the mines than has already been
done by Dr. Fleming. I therefore extract
i account verbatim.* i)

“When & spot has been ﬁxed on as & promismg
locality, & tunnel is cut in the marl about § feet high

priximity of which is generally indicated by the marl
becoms ing moist and gssunaing more the character of
a dark ved clay, The mineral is then excavated as
long as supply is procurable, no_ attention heing
paid to le“ring pillars at intervals, for the support of
the workings, the consequence of whichi i that great
. ‘annoyanee is experienced. from the falling in of the
roof of | the mines: and accidents to the unfortrnate
winers themselves ave of frequent ocerrence. Should
the shaft have been sun‘kron, and reached only a mass
of salt, after this is worked ont, the mine is either
abandoned or a Qp.llery driven to a greater depth info
the wiar], until another large mass is fonud or the
‘ real galt bed reached, «As this imarisbly has a
strike and dip corz’espomling to thn strata superior
to the marl, the shratification of the tock guides the
! miners in their onward conrse. These mines are

the salt, which is geldom ox never worked through,
cither in the floor or roof, hecanse as the salt ap-
proaches its matrix it liecomes intimately mixod with
marl, and i highly dehquewem from, confaining mag-

evil of having left no pillars to supporf the roof is
experienced, and some of the 1nrgest and best mines

Government, | No. XKL, p. 273, ef seq.

already expavated when they ¢atoe under British anthority,
their prosent sbate s an evil for which there ig 1o Lelps The
ungupported exutwation@, ad remarked by Dr. mdham, are not
£he result of our aysbem, bub have been o since the Bikh times
when thoy were worked, Dp. Oldbsn goes on'to say that the

ard in any raines in the world,

but in the centre it is pure, and there are no |

Th@,.aalh beds have jevidently been up-

«desert their work, partly on. account of itg dnngmm, ‘
| and partly on account of the intenso he "

mud B} broad, wad earried ‘on till salt iy reached, the |

fothing more than huge caves entirely excavated in |

negia. $ T alimost every mine in the Salt range, the.

¥ Seleotion frov the Publio Correspondence ot the 'Pun,mb |

£ 1t most be remembered that. most of tha minea halng‘

shufts and galleries thab we sink now, sre sunk a8 well as they |

, thwe been ina grmt degree abmdoued in couaeqnapem

of their beeoming filled up with hoge masses of

| malt,, gypstom, and maxl, thm; bve fallen in Emm
| rabove,

# Ag the maxl s thc lowest rock of the range and
dips under all the others in & moxtherly direction ot
an smgle of from 95° to 40°, as might be expected,
much troable is oceasioned by the ﬁlhng of the mimm ki
with water when they reach to way great depth
Dunng the rains t00, in uly, Augasf; and Septamber,‘ ‘
the water rushes through passagey in the m
the mines, and by detaching large porfwus wnﬁez‘a;‘
them  quite. unsafe.  In these months the miners

numerons flens and mnsquitoes thh in
nenghbourhood !

% Tn consequence of the megnﬂm wny of can*ymg
on the workings, the passages into the various mines
exhibit at present a succession of aseents and dmscmtﬂ, :
which sometimes become so pohs.hed anc‘& shppm:y a8
to render walkmg over them a matter 9{ fome lhﬁi-
culby.

“ In pxtracting the salt, the chief mstmment used
i3 & hammer, pickshaped and hard tempemd at one
end, and with & round head af the other,’ A mwss of
salt being fized upon as the scene of opemman 4 por»
tion is lined off, ahont. 2 feet thick, and alo;ng thm 8
groove is cnb w1th the sharp pointed hammex 0 the‘
depth of somo § or 10 inches. l”m‘ger shu '

along this Tine, and on their broad heads a series
shmp hlowa are. inﬁmted This gemuy dewdhﬁﬂ a

bl e Jong a8 hnnpsa can be bad, i 1 & Wuﬁy
shovelled info the bottom of the workings, whm
there quuent}y ig a brine pool r«mdy w ‘gecwve
i 4

# Tngbead of maldng a deep groow, along t}m li-
mits of the masy it is desired to detach, we belisyve the
object cotld be equally well attaingd by ddonting the
plan msed in granite quarries in Sdotland, which iy a8
simple as it is offective ; small holes 3 or 4 irches. long,.
2 inches broad, and 4 deep, are picked 0 ‘
vals of 8 or 10 inchea in the mass whic
t0 split, into these holes truneated wedgm ate intros
duced.  Each of these is in suedession duiven intto the
holes and eontinues 0 receive sharp (iows Hll the
mass splits, which is ab onee known by the elasticity

| of the stone causing the wedges to jurap out of  their

holes; a lever is then ingerted into bh 'M@k and the
divided portions sep&rated W re
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; m maly habm of the
el of the tnines is qrute over-

nimers. I‘amilmq generally
, the mother and children being chiefly
‘ 011 their bucks to the mouth of

fo‘r 8,.000 Iba.) Ab Sardi they recewe

wluia

ed, ﬁhcsy receive

g it nd Re, 1-5 per 100
gonveying it to the depat ab Mari ; oil
s Iied by the nuners t;hemxselves.

ﬂm miners vames
¢ end of ‘the ot season they appear
| sallow, but towards the close of
‘season, fhoy do not appear to us to have
asp ﬁlmthe inhabitants of towns

mnld e immenaa*
j ‘?“Govmmem.wis.

j in thé ;leiah gonerally have
4 good. deal from’ mc)mgsm but t}uq is pmb&b owing

| they look mox sic

ia {md‘pulmonary complmntq are vei'y pres

i valent among (them, and doubtless result from the .
injurions effect of the finely powdered salt acting ds.
‘an | itant on the mucons membranes.’

Fever is
very prevale mong the, miners ot Kheura, where
(pcrhapg from  th mnﬁned poeltxon of their mine)
at most of the other mines.
% Goitre is 4 frequent e nplamt but, particularly
80 at Kalabagh, wher ' onlé seets more or Tess

adfeoted. Tlna the nuﬁives« amm 0 to the Indus wmr,

The miney are of two kmds; onefw er

the salt rock is approached by galleries aud

excavations—the other where, ag at Kaldbagh,
or the Trans-Indus mines, the salt is at the
surface of the rocks and is quarmed rather

Tl tbaz_l mmed

' Dr. Fleming gives a very graphic account

of the Kheura mine, the principal of these

exdavate‘d mines—I extract it from the mae
moir of his visib in 1848,

“The min o,” he writes,  is a little to the east of the

vﬂlage, and on a higher level, the path leading to it, =
| pusting over red marl containing angular masses of

gypsum The entyance to the mine is hy an open-
ing cuf in the marl abouit 7. feet hlgh and leading into
& passagoe which praseryes throughout a height of G
foet, and a width sufficient to allow two individuals
to pass, From the entrance to the end of the work-
ings the diqt,ancc 18 640 feot, where a chamber has
been excavated entirely out of the rock salt, 40 feet
long by 80 feet: broad, and aboub the same height, in
which at the same time we vimted ity men, women and
children, were busily engaged quarrying the mineral,
by light of small oil lamps formed of fhe salt. and
hupg by irou hooks on ifs wally, the crystalline
surface of which, reflected the light on a deep pool

| of brine situated in one comer of the chamber, and i
which is said to communicate with several ofuthe‘ b

neighbouring shafts,
% the intevior of the mine which was remmka

: d.ry, the heat was most oppressive, and the thermaf i o
| meter hung on the rock salt stood ab 85° while in he |
| shade at the mouth of the shaft it indicated 759,

1o appeavance of the miners as seen in the

i liglm which xllummatod the mine was highly striking,

They, hoWevé’r ﬂuﬂel‘ |

P
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incrustation, . Their dress is of the lightest descrip-
tion, the men wearing nothing but a bit of cloth round
their loins, and a pad of “ numdah? or thick woollen

cloth tied over theft gkins to protect them from in- |
juries from the sharp anglos of the salt or the blows |
of their ingtraments,  Tho salt s genemlly removed

from the mine in squave lnmps of such  size that two
il form & good load for a camel,

the quahty of the salt turned ont. Aronnd the village

| of Kheura there are no less than 10 ghafts sunk into!

the red marl for the purpose of, extracting the salt.

Wrom the foot of the hills a naxrow path, strowed | |

with boulders and masses of rock which have fallen
from the heights ahove, leads through a deep ravine
to the salt'inine village, which is built i in. terraces on
its east side, and i inhabited by the miners and theix
families during the dry season. Tn the raing on' ac-
count of the heat and the musqnitoes they desert
Tohoura and take refuge in the small village of Tobee,
which, is built an the opposite gide of the ravine, bub
ata ccmmdemble height above the salt mines, where
they enjoy a o0l breeze and an immunity from. their
| winged tormentors. The inhabitants of these villages
amount to about 650, of whom 400 arg, cmployed in
rthta salt minas it &

At the Ka]abﬁgh mines, the mineral exists
close to the surface and crops out hehind the

terraced houses of Kalabagh, forming 8 wall |

which ovarhangs the town. It is workad
cbxaﬂy in the bed of a nullah, called “ Lin.”’
‘No shafts are sunk, for the rock has fallen
down in immense masses from the height
above, and it is only necessary to break it up

into pieces for transport.

Flphinstone thus describes the town and
mines of Kdlabagh :—

« Agwe passed beneath, we perceived windows and
baleonies at a great height crowded with women and
children. The rond beyond was eut ont of the solid
galt at the foot of Lhﬂrs of that mineral, in some places
more. than 100 feet high above the river, The salt
is hard, clear and almost pure. Tt would be like
erystal 'were it not in some parts streaked and tinged
with red. Tn some placas salt springs issue from
the foot of the rocks and leave the ground covered
with & crust of the most brilliant whiteness. | All the
earth, particularly near the town, is almost blood-red,
and thua w1th the s’crange and bezmtiml speotswle of the

¥ Jonirngl of the ks iy cxcvn; November 1648,

I

th(,ir faces and. borhes Dbeing oovered with & saling | galt rocks, and fhe Tndus ﬂowing in dwp m leﬂ:r ! :

The  miners
i reeeive ﬁmm Rs. 2 %0 2-8 for 100 maunds, according to,

strean through Tofty! mountaing’ psmt this| wtmomdinm

- fown, presénted such a seene uf‘ wondcr a8 18 mrely
| yitnessed.”

The mines or rather quarrms dascrib d by | ‘_;"

Flphinstone, are now closed, and the !
extracted instead ab Mam, on the oﬁ]}dm‘ b
side of the river, Here also tha salt is got gt“ i
by quarrying ; ab first it is necessary to re-

move the gravel and alluyium thafx lies n e

front, but after that the salt is pure.
During the Sikh times, salt wms Wm'k
every available place, but now, mth 4

vo. facilitate the collection of the re

derived from it, the extraction is confine ‘
the five mine stations—Kheura, Mukrach,

Sardi, Chia Varcha, and Kalabagh, Some of
the Trnns~1u&1&s mines of Kuhat, &, m‘e nob
now worked there are, hoWevqalv ‘Specimens
of the salt they yield cxhlblted in the Kuhm;“ ‘
collection, 'In the sequel will be found a
account of the Kuhat mines, com:mbutegl } ‘j
the Deputy Commissioner, The salt used o
be aold fox- Rs. 2 a maund, and :u,u

1851 the quantlty of ea,lt pwduced :
follows (omitting fractions) : in 185¢ 7,59 08
maunds,ylelding a revenueat Rs. 2 a maund,
of Rs, 15.37,400, In I%I,ab was 6,40,618
maunds, and the revenue, Rs. 12 81,296,
- In 1861-62, when the tax had rigen to Rs.

- 3 a maund, the revenue was about 28 lacs of

rupees, or £280,000; in 1862-63 i was Bs.
$0,31,568.

. The Kheura mines are the most pmductlve, ‘
next to these the Mukrach, and least of all
the Chtia Varcha.*

Salt when extracted is mllected at dcpﬁhﬁ in
the immediate viciniby delivered to the traders
on presentation of their dékhﬂas.” These

* The outsturn of goib, and rc'venua deriv ) 1
mines alone for the lash four yearsis an follows
Maunds | R
In 1861, 9.16,105 aﬁ b !MWRL 1
55 1869, 7,50,490 »l z-a '
§1 /1868, T BT8R0 L8 ‘.,;, 22,

1 1864, 8,99,129 5y 1 3 :



"lly,‘ the fommtwn of thxs salt. i3 thb same
‘ { the Salt mnge, only here the strata
trexmty and have become much mixed

-

i du]l gwy salt i is very Iargﬁly

v the plaing ; with guma Lon
intermedinte; and with Tibet salt if fur-
‘ﬂ;h, smd beyond access from the mines, ' All

unyas. abouh the Iowex‘ }ull dwtrmts keep both

j[,‘2a6 ] Ahmantary mll; used ab
nhﬁamed from Ohangth:ﬁn in 'l‘h1beb

nﬂ Kashmur temtm:ies.
onsum.e this salt the nchor

wntuas ‘have
mmmd ami xl

Umme Salﬁ range, i

are. supplied either by ‘iult mnge )

'l he |

| 14 natural, and of a deep purplish gray.

“tal, from Nari mine,

[438;] '.Red zack sl .m&éum

76.-—-[ 10180 j
Shahpur, ¥

| 1abagh. MR. Maruzws
. The art of earving invock salt has been lo

and was practiced in the Sikh times, Th/s wm‘
will readily copy in salt any pattern vase gtvem]
of a tolexably simple form,

(Seo. Fngraving, p. 69.)
377.—[ 604 ]. Natural crystals of rock
salt, “ shisha nimak,”’ Kheura mine. Mg,
Oan. i
. 378.—[ 505 1.
tlie Kalabagh mines.
i (See Engravmg,p 69.)
379.~-[ 506 1. A series of 15 sa;mplea‘ ‘
of rock salt, from the different posts in the
Kheura mines, exhibiting the various colors
of which salt is found—white, red, greenish-

Another gpecimen, from

. white, | gray nnd blackish fint. Mg, Mas
,anws

- 380.—[ 507 T A series of 8 snmples,‘

-showing the products of the Kalabagh mines.

Mgz, Gn:m..
38L.—[ 519 ]. A mass of whité salt
effloresconce, from Kathd, at the foot of the
range. Mz, T. W. Moorm. :
382.—[ 594.96 1. Samples of green and ‘
Kubat, ved rock galts, Nandruga
mine, Locan CoMMITERE,
383.—[ 595 ], Black salt, from t
Jatta mine, i

This is not to be confonnded with the srrtlﬁcx
“ Lala nimak,™ or black galt: the color of the Bpec;m

'384.-4[ 597-98 ]. White salf, a 8




i

| “_cz‘;@ I wam 1

running from the river Indus towards Bahécdu: Khail,
i a divection from east to wost, Thesa hillsare drained
by the stresms ealled the Larf Pawl and the Kishi,

THe mmines now worked are five in number s—-

1. Malgin, about 20 miles south of Kuhat,

2. Jatta, about 22 miles south-west of Kubat.

3. Narri, about 16 mmiles further on in the same
dlrcctmn.

W Kharak, about & 5 miles stﬂ] farther on,

5 Bahsdar Khail, about 50 miles south-west of |

. Kuhat on the Bunnoo road,

Salf, is contained generally in the chain of hllls
| per. ma

m Babadir mu* the Gawmmmt oo Qa8

At the two latter places the trade is c&me&m wﬂh ‘
both camels and bullocks. ]
In addition to the five mines worked, them are

' thirteen others in the same hills; whwh are kept i

closed and watched to prevent smngglmg il
The quantity taken last ycax: from the diﬁeréu§ !
mines was a8 under el

From January 1863 to Blst Decembem 1863

S

| The miney at the three first places are situated in
low rugged hilly, chiefly sandstone, in vertical strata

and covered by low jungle.
The salt lies near the sorface under (not unfre-

quently)  strata of red marl, and in ‘color is black |

ar dark green, the former is fotmd chiefly -at Malgin
wnd Jatta. 1t is nearer the suyface and as it containg
a considerable quantity of sand and other impuri-
ties, it isonly taken away when from press of work
at the mines, the traders wonld be delayed in getting
‘then‘ animals laden with the better sort.
| The transparent colorless salt, of which a specimen
was forwarded to ' the Fxhibition, is found at Nari
 and Kharak : the latter mine ig now closed. It is nob
’tmmd in large quantity, and is takon away oecasionally
by tmders more a8 a curiosity than from preference.

The ved salt is found at Nundrign, near Shak-
kardari, and being similar to the Cis-Indus salt,
the mine is closed to prevent the smuvglmg wbich !
would otherwise take place.

- The opaque white salt is the result of the twtlon of
water found in caves, &c.

At Malgin, Jatta and Narf, 'the salt is obtamcd
by blasting in the usual manner; and the miners have
two descriptions of pick, one heavy, weighing 10 or

12 scers, ronnd and heavy at oue end, and pointed at
the other: the second pick is sbont 8 M. in weight,

and of the size of a small axe; it is pointed at on¢ |

end like the larger bne.

At Xharak and Bahadtr Ehail, the smaller in-

strument is aloneused with a thick short chisel, and a
_sibone for a malleb; blasting is 1ot regorted to.

The rates vary at the differonf mines ; ab Jatta and
Malgin a fee is levied by Government: of 4 as, per
mannd ; the approaches are difficult and bullocks are
chiefly employed by traders, who consist of Khattaks,
Afridis, and Mohmands, from the Peshawur district.

At Nari the wate is also 4 as. per maund, and is
chisfly frequented by camel owners, Khattaks, and

'men from Hashtnagar and parts of ‘Yusufzai,

‘At Kharak a feo of 8 as, per maund is levied, and

the mine is frequented by Thalls, Wﬁzius, Powin-

‘dahs &,

Namo of mines. ””QH]JS’ ot Gove?n;:et&,_,r
‘ I Maunds | 8¢ /081 | ma | I’ ‘
Malging ks a1 19842918010 24,6011 70}
Jatta, i | wee 111 7,24019958 11 978121 618
Nari, wiv L 111148,2081201 0 12050112/ 0]
Kharak, '« | e 4494913010 8488 118

Bahadar Ehail, ... | 82,2983000 | 10.287] 66
Total, ... |8851810]0| 88,196/ 110}
EVAPORATED SALT j ; i

(120-140). Twenty samples of evapomted A
salt, both Sulténpiri, and Salambbai; from
. e Bas, Untka, Ma lab,

Gmgm' Noh, Dundaberi, Kherla,
Salambha, Fanlpur, Salaheri, ‘Sultanptr,
Basirpiir, 'Sadharana, Mahmadpdr, ]:Ta:m- ‘
piit, Gopalpir, Mubazakpﬁr, Zahdpur. i

* The mine of Bahadur Khail supplies the whole of wesbarn i
Afghanistan with salt, and the Wazirls are the ohief tmjl
fickers in the swme. i

In the autumn of 1849, the szs.m of salt at the Bulmaut Khuu
mine was suapenrl@d, nntil @ rate of duty should be fixed for
the whole of the mines. Two rupees per maund, the same rato
as that of the Cis-Indus mines was the frst gcale decided on ;
bub it being found that so high arate had the effect of com-
pletely stopping the trade, it was soon reduced to on‘e‘r‘nwe,
without, however, producing the desived effect of recopening e
frade. Thougands of men nsually engaged in extracting or
conveying salt from the mines to all parts of the conntry were
thrown ont of employment, and soms disturbanoes. wouued ob
Kuhat and Bahddur Khail, but passed off. 'I.Yranquility wns
restored, but the hill men had velinquished the salt trade, whmh,
on acconnt of the high duty, they considered beyﬁnd thaeir
roach. Things were in thid state when {n May 1850 e rate of
the dnty was finally rednced to a seale which was ¢ loulated
to throw the salt trade open to every idle man dn the hillxand
elsewhere who chose to undertake it (From Taylor's Mewo-
mndum on Dera Israail K, pages M and 36 e

maund, snd the traders are Waziria Ghiljis,
‘men from Upper Meranzai, &c. o |



SubeClass (C).

Pmpeﬂy spmkmg is‘ is o salt :whiéli ié Sbtnined

i by ovaporation from the lake of Simbhar in Raj- |

| puténa, but there are many other places which produce
LA salt) aumlar o) it. || Ib hds | & pecuhmly pungent
| taste, and all salf of this character is called Sambhar,

. whether actuatly derived from the lake ornots itis

il “wed both for auhnary purposes and in medicine, |

i The ‘Bdmbhm‘ lake itself has its western side in the
i Smte of WJodhptir, and its éastern belonging to Jaipfr.
. The lake is about 22 miles long by 6 broad, but it is
* mueh diminished in dry weather, and augmented in
 the rainy season, when it becomos less salt, -

1/ Thed mllme deposit is monopolized by the Clovern-
| ments of the States mentioned. The salt is exposed
”w the son and havdened 5 af first it is of a reddish

nt &fterwaxrls heecomes clear,  There is a town
called Sambhar on the sonth bank of the lake. There

I are thires kinds of salt which come from Jaipir—the
i Sambhar, the | Dmdﬁ, land the Réwassa, they gell ab

i sors, 24. seers, and one m&und per rupee, respecs
i twely /
As before remarked the salt called S&mbhar 18 moas

) nufactured from some brine wells as well as the lake, |
. butib is omly in cerbain places that the brine occurs.

. Sambhar salt is the most egtesmed of all the evapo-
‘ ‘ramd salts ; similar salt, but rather inferior in quality,
o is made ab Dindesana in Jodhptiv, The great mart
; f “‘nothkinda is at Bhawant, in the Hissar dlst.nct.

ol ‘ SALTPFTRE

:‘Saltpetre, “ghora,” is a nitrate of potash,
NO,,) which is found naturally in the
| ‘ 1y parts of the Punjab, efflorescing
~ mear old buildings. - It is not to be confused,
. ar, with the white efflorescence often
: "Obﬁm‘%d on the “ Reh,”” or barren unculfi.

 vated lands, and whwh is usually a sulphate

‘  bemg likened toy the pen reed, or “kalam,”

»

* Baltpetre is manufactured in two methods :

. ‘ lst by boiling ; the obhe ey pqmmgm

shal]ow basing, termed ¢ ﬁgm' ** The boil-
; mg pans pay. Re. 2 a year, as their tax; the
| Agars, Ry, 8. The whole number of pans in

‘the Punjab appears to be 4,200, and 20
dgars, The annnal yield of the pans is vari-
ously estimated at from 100 maunds in
Hisgar ‘to 85 maunds in Miltan, but this
latter is much too low. The chief expense
of preparation is in fuel and wages of work-
 people. ' In Sea]kot it is caleulated the pro-
fit to the maker is about 65 per cent. on his
outlay. Mz, Rosurrs thinks this about the
average of the whole provmce. L

In 1858, 1,96,000 maunds Were pruduced‘ T
in the Shahpir district from 2,279 pan‘

saltpetre (amounting in one year fo 9,000
maunds from the Dera Ghdzi Khdn district
alone) was imported to Sindh, where it i8
vefined; and the impression was (though it
| was not altogether correct) that the alimen-
tary salt extracted in the process was sold
free of duty to the detriment of the revenue,

The following Table shows the number of
saltpetre pans at. work in the several dxs—
tricts of the Provinee :—

Division, Number of pans. R;g ':,‘%%8 :’;:&%‘ﬂ
Lahore, 08
3 Lahore, Gajranwally, 40 None.
‘ Firozpur, | 60 i
G S 9 ;
Delhi, Karnal, 4 | 7 in Delhi,
| Grurgaon, \ 48
Maltén, 140
Miltan, o Jhung, 94 None.
Gugaira, 67
Gurdagphr, 562 S
Anmritsar, | Sealkot, 8 Ditto.
Amritdar, 0
~ Jhajjar, 0
/ Hissar, Sirsa, 0 |
Hissar, 201 4 exist,
Rohtak, 181

* Mr. Roherts’ Letter to Govemment, 18th Ootnber, 1859
+/The revenue realized from thege  pang wWas 0 1801
Ra, 0,044,

Tt appears that a very large quantity of




i ‘j\“ aaf
Miyision, Nur‘nbe‘k oi‘ ps&ns. B{f;ﬁ%‘ﬁf ﬁz:g: o
Lem(Bnmoo) 1"7 1
Derajat, D. L Khan, " 201 None. ]
i D, G, Khén, 166] i
i Peshuwur, | :{ Manuﬁmtm"e
Peshayur, {{Iﬁﬁ‘;’:” ‘ o | 18 very small,
| | Ambalah, 14 b ) it
ot ‘I'hanesar. 48 nly in Am-
el .Ambélah, Ludhiunn’, 88 bélah.
ol ; Simla, 0
! / Jalandhar, 61 i
Jalandhar, = | Hushyarpar, 41 None.
Kangra, | 0
- Only a féw
b 1,885 | hout 90,

The following account of saltpetre ap--
peared in the * Lahore Chronicle,” on the
‘ 12bh May, 1855, by Mr. GarpEssr,

| % During ithe Sikh reign, saltpetro was produced
in a quantity merely sufficient to supply local demand.

/Then  Government was the chlqﬁ purchaser, and it

was freely sold ab from nine to sizteen annas per
maund of about 100 to 112 s, weight. Tt was
usnally of a coarse quality, either unwashed altoge-

' ther, or but partially so; whenever requived by the

. Government; for the manufacture of gunpowder, it had
to be pnnﬁed by the Buropean officers then in charge

 of guch works.
|« After the annexation of the Punjab, small factories

| avere first erected in the J alandbur Doab and Cis-
| Sutlej states, with a view to exportation, vid the Sut-
1¢j and Indus, to the Bombay and  HKuropean markets.
Snbsequently in 1800, a considerable number  of
‘factories were established in the Maltin and adjoins
ing districts, and lastly, in Sindh,

«The trade is still inits infancy, and should if
veceive the impulse of Entopean capital and energy,
the Punjab is capable of producing from 4 to 5,000
tong yearly of this useful and necessary article, which
would realize somewhat about 70,000 to #1 10,000‘

. annually in the London market. 3

The mode of ex;trz\enng the aa.ltp@re in the npper
part of the Punjab, 18 nsually as follows =~

«The gurface of the soil is seraped off with a sma.ll
spade, (called kai or kﬂdnr) to the depth of an inch
or two, and collected into conical piles or heaps from

two to four feet hxgh which nre afterwards removed

gometimes four to six mlles, to attam nlocality where

These people are generally solely dependant on this

pe(me, ol 1east for & season, or say five or mx "

i

article for their subsistence,  The aceumu &ﬁed carth
is thelr whole stock in tmde j ifis naunﬂy le:ft ox ‘

moubhed ea.rthen vessels of the form of those\‘ ;
on the Persian wheel are placed on an em'thmt b

cach vessel having a small aperture at its hottom ;. fﬁtﬁffs' ‘

alayer of straw and then of woodash is mtrotlﬂced

and on this the saltpetre earth ig loosely plmed o
The!
steaw acts ag a flter, and no  doubt, experiénwhas ‘

within a few inches of the mouth of the vessel. i

tanght them the chemlc&L and mmtmlumg properiy
of the potass contained in the woodash ; a line

such vessels 18 erocted, with earthen empty cups
beneath ' the orifice of each wessel, to receive \the
drlppmg‘ Liguid, the eatth in the pot heing kept well
saturated with water watil the wholp of hhe 'salme fif
matter contained in it, is protty well canwdl ol |
This simple, though wearisome, operation, is conﬁtmeﬁ i
day and night, to engure & sufﬁmunt supply or quanﬁey
Tiguid

 weight of the reqmred arhcle
from one to two feet digmeter smd six to
in depth arve mnext filled w1th the hqmd'

of‘

and 11" i

being applied, evaporation commences ; the dxmmmhmg ‘

quantity of liguid being from. txme-«to time, replon~ i
ished by additional supplies. This part of the pro-
cess requires care and experience, and occuples from

twelve to eighteen homrs of continued labor., The:
impurities as they rise, ave carefully skimmed off the
gurface of the boiling liquid, from which, on attfumng
a certnm degree of concentration, the impure galt and
other foreign matters are copiously precipitated.

"This results from the muriate of soda, or properljr
speaking,. the chloride of sodiwm, being equally
soluble in cold as in hot water, The filthy sediment
is seooped out of the bottom of the pan af mtermlst,
and heaped by the side of the boiler. The small pan
in the upper Pumjab, after thirty to thivty-six hours’
continued labor, usually yields 8 fo 16 g, ﬂlﬂtpetre,

while the larger pans, of the lower connfry, in the !

same tuno will y1e1d fmm 16 to 30 158, t’he averagd
T ;

and even quahty dcpend on, the namr
of the earth used.

The soil of tho lower parti df the




salt pans but i appea.rs‘
r galt can be produced,
a.nufacture has been

“1861 in Secho
subjecting salt ed
not, to the full du
manufacture otherwise

The coarse kind of salt, alluded to
“kalri lan, " or ¢ nimak shor,”?

Provious to amnexafion, it was made by
a class of people called “ monars,” or  lin.
gars,” and was used by the poorer classes,
The salt; was also used, and still is, for pre-
serving ‘hides, tanning leather, cleansing rice,

or as a stimulant for cattle, and paxtlcularly:a,; ‘

 camels. It may be purchased at any drug
gists, ‘The following particulars will serv

| to show what proportion of alimentary sa.ltw‘ 0

there is in aaltpetre earth. (i

They are derived from a statement of the
| results of an analysis of thirfy-two. samples
of saltpetre, received from the Multun dm-‘
slon, ma.de by 'Mr. chkxe in 1869.

i el ‘ b o,
No. ﬂr Spmple of "bad saltpetre, from
| the Shahpar district, contam-«
; lhg common salt, ; ;
No. 535 Ditte,  ditto, .*chtm,;j
No. g3 Ditto, ditto, ditto, o
No. g35. | Ditto, ditto; ditto,
No. 455, Ditto, difto, ditto,
No. g5 Ditto, it ke
No. g4y Ditto,  ditto, ditto,
No. g83.  Ditto, ditto, d?tto,
No. 8« Ditto, ditto, dftto, ;
1 No. 2%. . Ditto, | ditta, ditto, -
. No. oy Saltpetle 2nd. quahty, Shah
Ll ' district, containing
] - alty o
| o Ditto, ditto,




§

i mll,,... e |
\No, | Ditto, | ditho, dem, 986 |
No. oy Ditto, | ditto, ditko, 986 |
i Nosehts Wikt 1 ditko,) ditto, 1562 .
i No,vm“‘ From %mx Sidhn, zillah Gugaira,
s'tltpetm, 2nd qu&ht‘y confaining common salf, D 86
; ‘Jm From | Herai  Sidha, blﬂtpbtl’(),
qual}ity, containing common salt, el 18‘08
gl | From  Serai  Sidha, galtpetro,
1sh quality, containing common salt, OB
' No. 2% Maltan district;  salbpetre, 8rd. [ [0
quality, containing common salt, s
- Now 22| Glugaira. district, salbpetre, 2nd LBl
quality, containing common salby,, 10 sy BT6
No. 22 | Ditto, ditto, saltpetre, 31(1‘
quality, containing common salt, we 1150
No. 4%, Erom Lodran, Maltan district, '

saltpetre, 1st quality, containing common salt, a tv ace.
No. &t From Mylree,  ditto,  ditto,

saltpetre, Brd quality, con| ining common salt, 7562
/No., ,ﬁfr Multan district, saltpefre, lst
qnahty, oontmnmg common salt, AT ot e
S No g%g. Jhung district, saltpetre, 2nc1 qm— ‘
ht},eontmmng common snlt, e
No.zgw Gugfum dmhnct, sg,ltpetm, Sird
qualxty, containing common salt,... .. 822
No. #dy. Gngajm dibmct aaltpetro, Ist g
qualxﬁy, common salt, | u.»tm‘cq
No. i Maltan chsmcf* saltpctm, Pl
qtmhty, c:onta.xmng common salt, B 0 |
. No. ,?,‘?.,  Ditto, ditto,  saltpetre, rd ‘
qnnlxty, mntainmg common. salf, v 11644
No. ot Jhung district, sa,ltpetrc, 1st qua- ‘
}ity, common salt, .. wes @ trace
. No. %, From Lodran, Maltin district,
saltpetre, ond quality, containing common galt,  2'40

In the saltpetre factory of Wattihpdr, Maltan, a
boiler 44 inches in diameter'and 15 inches depth in
the contre, produced 18 seers of saltpetro andl | 223
saers of salt, tho proportion being 10 chitacks of salt
to a half seer of galtpetre, i

Mg, WrigaT is of opinion that three-fourths of
the salt produced in the manufacture of, saltpétre
might be converted info ahmentary galt. D, BROWN,
(hemical Exummer, gtates that on analyms, the saline
matter contains four-ifthe, 7. e, 8 per cent, of chloride

| of sodium (culinary ' galt) with some chloride of potas-

" sium, somo sulpha.to oE @oda, 2 httle lime, and mtmte

of pomsh
Ho is of opinion tlmt 1b mnght be uged as ahmem

tary salf, particularly if re-orystallized, but that its

 continued nse. would. be liable to prodice diarrhos.

C gos| g

of qnlb depends upon the nature of the soil,

1 missioner,

vm-., whero it is allowcd ‘m ¢~0011 and
'mght In the mc)mmg ‘tho‘ mtmu‘ )
Al

Fﬂter, ‘ equwo,lmt Mlsmn

Jdemervoty [l i g
NVand i

le‘l i R i

Gmto, (i »

snlbpetm can bcx ubtamcd from. thi
pms of this dmslon, but thu m

armng on uproccsss Blmllm‘ to whi
adopt where they hoap up the \nmons earth, ‘
ashes, and animal matter. it
From the Gujrdt district the followm" meoum” |
has been dhtained.* ‘ R :
The locale of manufacture is as follows e

In Tahsil Phalia, adjoining the Sha,hptm ;

it b ARl G G f
InTahaal Bharmiang 0. 1,
Tn Tahsil Cnjrae, 0oy

0 am mformcd that the smmlmucous pwdnc

nlthoug,h in the Jhung, Multan and Gy

~ [(y CART. HHCTOR MALKIWMIQ, fﬂl‘ﬂmﬂ



v, but fhcro 18

50 foo to Govorummm ‘they
‘smmtimes ananna iday‘ for |

21 ﬁmund% per mahth ; '[‘hcy
~‘during nll 1hc dry months of

hwh (hasolves thc salt Tho soluuon
gh Is colloctecl ln 1 vesael p]ncorl un—

; i:ow of parpmnh ular
\ tw:k at Lhu dmtmme

: int\pum and! acmd; nnd1

| is somewhat diffevent, from the foregoing.

Wl band.

| Bun’s rays.!
| The exlibited samples arc ag follows—

‘ocd Lé ﬁi:ﬁcrcd thh gmss an muh deep |
‘o ﬁltcr, rmd over thls i8 d(,posltu‘l 28

| tronghs p]ﬂwd again unﬂcr thO 4;
| the drippings.  The water thus aecnmulite

there is an apparent change ‘in the color of the
from muddy gray to decp rved. The caldrom 'is :
removed and ity contents allowed to cool. A little
after midnight the boiled sult water is 'stirred up
with a wooden ladle and Iaid out in the open 4it in
small carthen plates, In the morming the plates are
removed and the water having been quietly poured
| off, the deposit is saltpetre.  To refine it again, the
boilmg Process mugt be repeated.” il

‘The process follgwed in the Hushya: pax d;smet, i

“he earth, in which saltpetro is known to cxm iy
| collected in heaps, and small gharras (earthen pots)
are filled with it These are put upon a stand made
of earth, of a height sufficient to allow of a * tind,”
another description of earthen pot, being DUt und»r
the first named “ ghurra,”  The upper vessel has a
hole in the botfom, and water TDeing poured into it, on
tho top of the earth alveady there, it is allowed to
trickle down through the holo in ‘the bot.tom thc
water. thus ﬁltored through, is thien boiled in & *kivs
raha,* o Iurgo iron vessel, and the seum ss it comes
to the top is removed Adfter boing thoronghly bmled ‘
it is gontly poured out into large pams, in whtdn {
it gradually cxyatalhm, and  the resxduc that 1o
mains at the bottom of the “kardlia” is thrown |
away, a8 it 13 a coarse speeies of salt which 18 contru-

“The ovaporation gystem consists in puttmg thla‘

“earth into a small pucka tank, to the depth of  about
Jan inchy in which water is poured, perhaps two m&hes
deep s this iy allowed to stand a day ot two and then
a plug frot the hottom being withdrawn, the liquldﬁ‘
iy allowed to run off into another sniall Lanh where

it: erystallizes 5 the watber being eva »pummq by Y
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- két. . Depury  Coxmrs-
STONER OF JHUNG.
387.—[ 671 ],  Saltpetre, “ Ikhorah,”
' from the Yusufzai. Value,
' Rs. 6 per maund.  LocAL

Jhung,

- Doshawr,
Caumﬁm. ‘
388, 672 ], Baltpetre in crystals

(shora kalmi), prepared by KnaNax Kma¥,

~ Peshawur. Looan Txmrsrriony CoMMITTER,

| ‘\‘i’.idﬁe, Rs. 13 per maund ; nsed in medicine, and

for gunpowder and five-works. ‘
389.—( 122 ]. Large erystals of salb-

petre. Dppury Conurs-

SIONER.

390.-~[ 620 ]. Saltpetre, crude. "Ra-
/ Jhind. JAH OF Jnmp.

391, 621 ] Saltpetre, refined. \

Sultpetre is also exhibited from Kaparthalla (623),
Gujranwalla (435), Fatihabad, the Hissar district
(499), Rohtak (702}, Amballa (704), Lmdhiana (709),
Jalandhar (726), Amritsar (purified gample) (767),
with raw and refined from Phaliyan of Grujrat, from
Harapa in Gugaira (918), from Dera Tsmail Khan
(927, and the higher Hills in the Dera Ghazi Khan
district (928), also from Mithankot, and Dera Ghiazs
Khan itself (930-981). Saltpetre is produced at
Dera Ghézf Khin, as stated by Major (then Licut.)
Pollock, at the rate of 8,000 mannds per annum, and,

| he manufacture had inereased considerably in 1853,

| I"The amotnt of duty realized by a tax of Rs. 2 per

| vessel or “karawd,” gave only Rs. 404, In 13854,
contracts wore given out for each "Tahsil, and the
aggregate realized was 1,787 Rs., or an increase of
300 per cent.; in 1859, it had not risen any further,

From Shahptr, saltpetro is exhibited. It is found
thronghont the * Bar,” especially on the sites of an-
cient towns or villages : Rs.2 o mannd, is ity value
there. e

Gurgaon,

ALUM.

‘Both native and European alum are meb
with, the latter being white in color and
quite pure, on which account it is preferred
in medicine,  Alum is manufactured in con-
siderable quantities at Kalabagh and Kutki,
whenee it is exported to all parts of the
Punjab and upper India. The white alum

i

| 886.—[622 ] Saltpetre, from  Shor-

| a brightener and mordant in dyeing, particu-

| foreign alums, is ammonia.

is principally imported; it is us
eyes, in some kinds of opthal )
sample called “phulld fatkari,” from Bu
noo, is noted a8 being inyaluable for woun
and bruises. The chief value of alum i

larly with madder. e
The alum made at Kalibdgh, is alw

of a pinkish color, which arises from chloride
of iron. Tt is remarkable also that the alka-

line base of Kdlabagh alum 8, sddtj,u-‘whi};a, T
that of FEnglish alum is potash, and in some i

Bituminous shale, yielding ‘ﬁib{t‘@ or less
alum, is abundant atl through the Salt range,
for although the manufacture is confined to |
the two placesm-Kzihibégﬁ‘on the river bank, .
and Kutki in the Trans-Tndus portion of
the Salt range, there called the Ohichalli ‘
hills—it is exported to all parts of ‘the
Punjab and Hinddstin, being shipped from
Taakhail to the southern districts of Dera =

Tsmail Khén and Dera Ghéai Khan. 0 0

At Kilabégh the principal place of works
ing is at Chatah, where the shale strata,
called “rol,” ave nearly 200 feetthick. Shaft
for excavation of the shale m‘ sunls, some of J
them have been measured, and o awas found
by Dr. Fleming in 1848, to. extend 207 feet
from the entrance.  The shales are very soft,
and often the roofs of the excavated portions
give way, no precautions being taken to prop.
the roof when the underlying matter has
been removed. The shales have been known:
spontaneously to take fire in the shafts ; and
Dr. Fleming relates that smoke was con+
stantly issuing from one of these, which had
taken fire five or six years previous to his
fisit in 1848, This is owing to the decoms,
position of iron pyrites, or sulphuret of iron,
which abounds in crystalline nodales through~
out the shale. The shale when dug out, i
loaded on bullocks in the common bl
sacks everywhere in use, The road
by a steep path to the bed of ]

long the

nullab, and thence to Kilabdagh & phet
banks of the Indus. At the alum kilnsof




i

ab&gh the shale aries
. pee.  The rad mound-

! oature ab Kalge
"vbagh the fumes rom them are said to be
| yery unwholasome, the popnlahmn is sickly,
. and goitre Yery. common, though itl s mot
' nbbmbdt&ble thh any certamty o tlus
dnasal 1

it In makmg an alum kﬂn, layers ot' brush-
il woud generally “jhau *? o “pilchi”’ (Zama-
wm), which abmmd& on the banks of the river,

~ arespread on the ground ; then a layer of
 alum shale is laid upon them, then more
brushwood and 80 ou, mll the pile reaches a

and lm combumon modemted hy sprmk-
;ling vater if necessary; subsequently more
Iayers of shale and brushwood are added
the whole reaches the height mentioned.
ile takea 6 or 8 months to burn, and by
ion is complete, the heaps
 vod color, due to per-

| have acqmﬁéd a,‘ brl

 oxidated iron, and its surface is eovered with

. an efflovescence of alum, containing a quan-

. ity of sulphate of iron-~kahi or kasis.

| _.The ealéinéd shale is next lixiviated with
. water in large and somewhat shallow tanks
ol baked earth abont 12 feet square and 18
~ inches deep‘ "When the soluble matber of

o ‘the shale is dissolved, the liquid is allowed to |

‘off by a hole (plugged up during the
process) into a similar tank at a lower
‘ In this the liquor deposits by subsi-
dence its mud and impurities, and again is
drawn off into a third vat, lower down
still. Tt is then. poured into iron evaporating
pans, and mixed with a dirty looking salt,

‘ flo

called “jamsan,’’ from which it derives an'

alkali which converts it into the alum of
commerce. Jamsan appears to be similar
“to the sahna efflorescen: of Reh lands, and
consists of sulpha(;e f soda with a little com-
‘mon galt, and a very little carbonate af soda.

 Jamsan is obtained ab Kaldbagh by evapora-

ting 8 golution of the “kale " 5o
in the Jungleq enst of the Indt_ , an

s [ 1y ab two villages—Gari and Tattis—up the

| south side of the Salt range, exght or nine L
‘mﬂes from the river.

| The quanfnty of the salt which 1s pmper o
be added, is: jundged from the appearance of
‘When the mixtare has

setitled, the alum solution appears as a clear

the moﬂ:er liquon,

brown fluid, which is drawn off to evaporate
in vats under a shed. In these, as evapora-
tion proceeds, tbe alym is formed in erystals

| of a pink color, the eolor being derived pro-

bably from the salts of iron contained in the
liguid. When the crystals ha.ve formed in

considerable quanht]es, they are temoved,
‘and washed slightly with cold Water on aﬁram-

ers of “sirki”’ grass and left to dry; after

which they are heated to fusion in irvon pans,

in which they liquefy by their own water of
crystallization, This liquid is poured into
earthen gharras or jars, and left to cool and
erystallize ; when the process is complete,
any water that remaius is poured out of the
erystalline mass by boring a hole in its sur-
face; the ghurra is then broken, and its

contents broken into lunps, these form the
: It appears that the
inhabitants of Kalabagh have for many geners

alum of commerce,

ations carried onthis trade and manufacture,
the process of whlch differs very little from
the Euaropean.
" At Kutki, across the Indus, in the Chich-
alli range, there are opposition alum works.
They are owned by a company of eight mem«
bers, who are residents of ’Isakhail, and are
of much more recent date than the Kdlabagl
works, which have gone on for eight or nine
generations; the materials at Kutki are ob-
tained at a much cheaper rate.

'At Kalabagh, the cost per diem of keep-
ing one *karah” or evaporating pan, in-
cluding cost of shale and fuel, and the fees

paid to the Malik of Kalibdgh, is Rs. 1046,

At Kugki, the shale is cheaper and the fees

are lower, there being only one for water-

right paynble to the Lumberdars of Isakhml

the cost is therefore only Rs., 8-10 per dwm :
« ' & cireumstance likely to affect the Kq]abagh

|
{
3
v
!




hetween the new and old works.

ally produced, At I&élﬁbagh about 12,000,
during the:10 months of the year for which |
they are worked.

e fhe‘spot Kutki alum at Rs, 2-8; there
 isno, difference in the quality, but the ex-
enso of malking it at Kutki is less.

‘;“392._[ 906 ] Alum shale, from near
Kalabagh, | and found
throughout  the Salt
ratge. Mz, MATHEWS, j

393.-—[ 906 1. Alum extmcted from it

The shale containg ulumma, silica, eavbonaceous
muttel and some sulphate of iron.

Vs Chad Kb, 05

395,—[ 935 ].  Another sample,
IMAM Baxsa Knaw,

396.»~L 936 b Alnm
from the same.

bhuhpur.

Alum from Greandari
hills,  Muxiorrax Com-

by

“em"th (shale),

in the manuf‘acbure of |
Buunoo. e ]

o 398.—~[ 954-5 1. Purified alum, from
 Kalabigh, Drpury CoMMISSIONER.

The valuc of this alums is about Rs, 10 4 maund,
399.—[ 679 }. Red alum, Kalibdgh,
i 400.—[ 956 7. White
Peshawur, | U
j alum, Kalabdgh.

i Probably from a shale con-
Gmga i ‘ tammg sulphatc of iron and a]u-
mina.
402.—[ 298 1. “Murbo” (Murabbzth)
‘ Lahau[. || "Thig is a compound of alum

with miea, used as a mordant
for the yellow dy(, of mwalu (aae Class IV., Bub-Class
(C), ad loc.) o
403.—[ 819 e Pasut i
T'his is o compound of alum with sume g'my sme,
in small imgmenm wsed in dvmfr black. :

mouwpoly Some Jaak)ugy 1t is smd exists ‘

At Kutki, about 10,000 maunds ate anpu~ |

Kalabuvh alom sells aﬁ Bs 84 a muund

| and hme, ehlomdﬂ

‘clay,

397.—[ 965 ]‘ Black earth, « rol,” used

40%.—[ 630 ], Alum, from Singhénd,

smiall holes pierced in their upper pe

formgn mfmer, much as the lulphateﬁ

ya,mde of aodlum, onﬂethér with mlm

Grugzum, Sirsa und 1 hung ! L
The followmg accmmt of the manufaatura

Sa_],n is pmduucd fmm two dlﬂ'er‘

grow spontaneously in brackish sofl fn thé bar tracts |

of the Bari and Richnab Doabs, called « kangan khar
#14na gora,” dnd % phisak lémﬁ,” the last two }«loldmg ‘
inferior, and first superior, sajji, ‘ ‘

L he s htmgan khar pltmt ylelds ﬂm heﬁt‘ a]l'

zmd the remdue mixed with ushcs
khér sajji*  The other two plants ymld onl
and inferior substance known as
“dovil's soda,” | This 1& black in
pieces like lumps of ashe
‘The process is as follows:—The
October, and the process of mal«mg aujjx
thronghéut October, Novembar, December W
ary. The first step is to cut down the plsmts with
a wooden scythe called « tulwdr” ' They aro then
allowed to lic on the ground in heaps to dry. « When
perfectly inflammable, a pit in the ground is dug in

vcrtcd i tindb,” or mrlhen vessols, mex



ing a liquid

whicl has a round
ke & ladle, or with

§ buming, | Giroat caro must be
o above process, that no water is
putiion the fire, otherwise the whole
| mass would blowiup and endanger the lives of those
 mannfacturing i6.  After the tesiduary magss has bhoen

stivred i nner deseribed it is covered over with

) 3 or ¢4 days but can be taken out

Ohitnd’? sajii is made in the smng manner
\buti from tho shrub called “phisak
o solid rocky stato, it is then broken out
ol called « wadam,” or wooden erowsbar.
tinds” that are underncath aro also
ing broken the contents arc faken

pit is erude dirty potash,

&, it iy ca

‘ in the tind” or “lota”
proportion produced of kangan and bhitni
is four, seord from a maund of the plant, or one
{7 and ofthe lota sajji, one seer in a mannd, or
o A e
hora s no rabenble fax on sajji. The Jand
ing the ‘plsm@a, ig “Iemed’ out in plots or
ding to Tahsil jurisdiction, The average of
y¢ yoars will be found below, the yield
cach Tahsil is not shown.  The quantity of sajji
£l it the district is not lavge, the plants
,V'Jaludd‘ by contractors for feeding

own into the |
I the liquid has ron |
e tosidne s gtirved np

coof wood cut green from i

(hen the earth is removed the substanco is

9 the “tinds ? is cloan |
called lota sajji, |

‘ The oviginal i c;ﬁc‘i‘ng 4ng, B as
| the Government rent and fees; g muand
from 9 €610 as,, on the spot; but the m

- added for
b costy
et price
8 from R, 1 to 1.8 per maund. - Lota sajji commaneds i)
amuch higher prico, and sells ab R, 8 n maun ‘

The exponse attending tho manufacture, viz, |
cutting, stack ng, and lifting, i3 about 4 a9,y per i
mannd, W : b

n ,ji‘r‘h‘o‘ cut the plants gct 2 88, h (Iny;
ke 8 as., and thero i3 one man to super-

‘The workme
the hurners
inbend. i i
Lota sajji is principally
aecount of its high pe

Kangan khar sajjiis u
with maddor and kasuml im. {
soap, and also in the process
in paper making, Clemb e

. The castes principally employed in the manufac
of sjji are charas, dhobis, inaris, and a fow arira
but there i no necessary distinetion or superstition
on the point, A

The following is an account of the manufac-
bure in Sirga.

Sajji, which is a preparation from a plant bearing
the same name, s of threo qualites,®

The first is called the “chuwa,” the second * biitha,”
and the third “khéra.” All three qualities are produced ;
at the same time, and by essentially the same process
of manufacture, il
THE plant is eut during the monthg of Qctober,
November, December and January,  When cut, it is
allowed, to dry ‘for twenty days. The process of
burning is just the same as that already deseribed.
Into the pit is thrown a small quantity of the plant,
and burnt, fresh plants being gradually added to keep
up & constant fire; and this is continued till the pit
fills up, During this process a liquid matter exudes
from the plant, ' As soon ag this s observed the
orifice of the ghurra is opened, and then the liquid
matter and ashes are stirred up together. = A long

Sum for which leaged,

{ Gugaira,
Hujra, ..
Pak Patan,
sS{ﬂdW&lﬂ, i
T

arrappa,

Totol, § yenrs,

‘quality.

September, and is burnt when in flower. 1t s sup

stick, very pointed at the end, is held in the opening
of the ghurra, to prevent the sajji inside from being
contaminated with ashes, The alkall found in the
ghurra on cooling is called the chawa, o fivgt quality
8ajji; that which remains over the pot and under tHe IR
ashes ‘is the batha, or second quality ; and thaton
the sarface of the pit, is the klara sajji, or third:

. The plant comes into blossom about the month i

¥ ‘Memomndum by Captain F. Robiuson, Superintenden

Bhutteeana, regarding the bajji plang, and the prcpmﬂﬁb@
alleali therefrom, {




first quality is the proda ihe‘:jﬂdw@ts;‘ A
| 'The plant, ‘springs up spontaneously, and tlmvos |
host on a hard and clayey, soily
heen cut away &hoot on again in the raing, and by the
| cold season are agiin ready for cutting, They LYOW |
ton bei M of 10 inches.
The plimt i peculiarly fsusceptxblc to the mﬂuence !
ntey raing and previous to mnnuftwmrmg, /
‘all affected by the rains, the qualitv w gen-
deteriorated, and the yield from it ig by zm‘
‘means emiinerative.

{the supply shonld fail, and the five be extingnislied
hefore the pit has filled, all the labor is lost. | |
The quantity of plant (whcn in its green state)

yequired for one pity is cstimated af from 20 to 26 |

| maunds.
Sajji is very extenswely used in washmg and dyeu ‘
ing cloth. It is also applied to II)JI.U.'IDS sustained by
oamels and hotses, and Dhelicye it is used to clarity
tear. . The sajji of the first quality, ox chwa sajji, |
of hght red color, and sells at the rate of Rs, 2
maund.  The second, or bathi gajjl, d8 of a
j urk-rrmyxsh color, and. sells ‘ut Rs. 1-8 per mannd;
the third quality, or lchéra sajji, 18 of a blncklsh color,
and sells at Rs. 0-8-6 per maund.
"The traffic in this article at times is very great, and
Iarge quantmes are. exported to Eux'ope )

the followmﬂ account of the‘

T

¢ The Sajji‘ls exactly the barilla of commerce, &
carhonate of woda. It is produced in Spain from a
| plant extmnely gimilar to that from which it is made

‘here. 1 The latter is termed in this division “khar,”
or in Persian % ash khar.”
(”uronylnn Glriffithit,
Tl A similar qpecms is cultivated in Bpain extﬂn-
swdv- and as the price in Fngland is from £9 to
£12 per ton, I have little doubt that it could be
most proﬁtably cultivated in the bare wastes of day,
! otherwise amoluwly profitless, so extensive hoth m

Bhiutteana, Sirsa, and the Punjab.
ay have henrd the plsmt producmg thc aa_ui cnlled

+ Bartlla or Barillor, i varioua pms of Europe, especially
in the Spanish seaports and s.t "Tenerifte, a fine goda {8 mann-

Austured by burning souo var{aties off plants which grow near

alsola soda and sabi ta hore

A4 called barilla, and still con-

the gea consh, | eepe Aally tho s
laoe.The soda thus procmed

“b\'; i

The stems that hive | Ja :
! not” used in) the mmmme ofgaj ho

cAm)thu* precantion necessary, i to cut 4 suﬂicmnt i
f qnantxﬁy of plant; for, if during the burning, procoss

i 1ot ﬁrat.-elasa sajji there is
worth (then Commissioner of |

* | called Badowala, and ma pir

The scientific name 18, |

mpesms) il
rror myself; but the 1

a'ami lahm, other selso

od thh thua lfm_ j _
rare, | Camols are mvm'”
the greﬂt dlﬂicnlty in t

404 --[ o861 ]
I’eshawur.

4:05.-'-—[ 167 ] Fwe spéclmen,

i ing the Sﬁj]l i its :
. B quuhtxes. Loomu Txuis
TTON Commfr'rm. ol ,

nshes or resxdue fmmd but tlbm"
glags spa,rklmg in mmsses. H

and 14 of the thix Sajji i
places i—Ab Tﬂhsﬂ, Sirsa,

tlm i bangur » land is

’l‘ahsﬂ Sadqwﬁla, villuge Ohm;u,’lla,
L . Motigarh,
i “  Sunjgngarh,
Berangath, ..
Marindwala,
Rajpura, *
Gokhanwali, |
Gm‘hw&]i, !

“@ (4

" el

“ ““

Tum}, i ‘

wala, Ka,m{mlw‘da, ’I‘utwalé,, l’mﬁth, (i
garh, Usmmgnxh Glddl‘é.nWéh, / '

* No doubti “l6mi”’ and i ldna
Bhe inferion soda (bh(xmi guj 1) G

| stitistes an. Doportant item, i B Abish trade. | 16 13 meoruea in

hard powua maaaeas of o epeukled mown colors

b 20




i OﬂIfT 5’41\&”&,;«‘6'[&3&‘ (©).

&9

o Dot‘t‘mra‘nwﬁh‘, Sﬂmgé;m, _Kq‘hm;‘ Fwﬁ&kcpﬁ, ;‘B_ahacl:‘»r-

. girh, Hattiptr-sarinwalf, Ammawdl, Mahmadgarl,
| Bakshgarh, Kalabita, Bahawalbashi, Gralabgarh, Pab-

| ipgarh, Hariptr, and Daulatpr. The total prodnce
of these villages ds 'in the aggrogate about 1,000

it RS

| Bajji of firsh qliﬁli{:y gells a'.‘t‘ Rs; 8 per maund ;
do. of 2nd do. j(b'ﬁtfha chfiwa), Rs, 1-8 per maund,

do. of 3rd doi, Rs, 0-12-0 por maund. |

. If there is an usually abundant  produce, the rates
ccome down to Rs. 28, Rs. 1-4 and 10 as, respeetively,

| 'This year (1864) scarcely any has been made.

. 406.—[ 919 7. Sajji, value 8 seers por
Pl neee, | (920), . Kanga
iR ) i
N . khar, value 23 seers per
rupee. (921). Batni, 34 seers per rupee.
i L 4a07.-[ 926 . Po

it “" Jllungh ) ! [ ) ]

G ' tash (properly soda.)
 408.— 913 ] Impure carbonate of
‘ soda, two samples, the sajji
and sajji lota. Drrury

Sliahpur_. :

Commssmﬂm. :

"This is matufactured in the “bar ¥ of the tehsil

Shahptr, and also worked in the Salt range ; the
“uajji lota” i8 the purer, o called becanse collec-
ted pure during the buming in “lotas.” Value, 1-8
per maund. ‘ ‘

. Sajji also is exhibited from J alandhar

(722); * also from Lahore a8 4 medicinal
gubstance; and from Ders Ohdzi Khién,
L
' NAUSHADAR.—SAL AMMONIAC.

' This important salt (chloride of ammo-
nium) which is met with in every bazar, is
manufactured largely in the Kurndl district
—Occasionally it is extracted from brick
kilns in other districts, but in small quan-
 tities. Tt is used both medicinally and in
 the arts. The samples exhibited are numer-
ous, but many are not produced in the
district whence they are exhibited.
The production of naushadar in brick
kilns is probably owing to the decomposi-
tion of watery vapours by the red hot bricks

* Mo, 730, catled safjl, from Jalandhar, is kahi, sulphate of
iron, ‘ ‘ T s

in presence of the nitrogen of the air and of
common salt, which is purified by sublima-
tonio: Ll | i e
- It is used as a freezing mixture with ‘nitre
and water, and in arts in tinning and solder-
ing metals, and in the operation of forgeing
the compound iron used for making gun
barrels by native smiths. !

It is met with in Europe in the vicinity
of burning beds of coal in Scotland and Eng-
land, and near the volecanos of Vesuvius,
Etna, Solfaterra, &e. i

409,—[ 154 ]. Large mass of naushd-
dar, from Kaithal and Gidla.
Looar ComMrrme®. .

410.—[ ] Glass vessel used in
the manufacture. o

Sal ammoniac or nanshadar is, and has been, for
ages, manufactured by the potters or kamhars of the
Kaithal and Gala tabsils of the Kurnal district :~
chiefly in the Gala tahsil, and more than anywhere
else at the village Goamtallah.

The only village in which it is manufactured in the
Kaithal tahsil i8 Manus.

The amount of it manufactured annually in the
district is estimated as follows :— \

Kornal,

Place. Quantiby. Value.
I MAUNDS. RS
Kaithal, 800 4,500
Gula, o 2,000 30,000

It is sold by the potters at 8 as. per maund to the
mah4jaug, who export it to Bhawini, Delhi, Faraka-
bad, Mirzapar in the N. W. Provinces, and to
Yirozpar and Amritsar in the Pnnjab, and who also
gell it on an average at Rs. 15 per maund.

The salt is procured by submitting refuse matter
to sublimation in closed vessels, in the manner des-
seribed’ below, which is similar to the Bgyptian me~
thod. i ‘

The process is as follows :—

From 15 to 20,000 bricks made of the dirty clay

| or. mire to be found in certain ponds, are put all

round the. outside of each: brick kiln, which is then

heated.. When the said bricks are half burnt, there

exudes and adheves to them the substance from

which naushidar is made; this matter is produced by
: 8
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o

the heat of the kiln in the hot wenathor in three days,
in the cold weather in  six,in the rains no naushi-
dar is made.  On the bricks producing this substance,
which is of a grayish color and resembles the bark
that grows on trees, they (the bricks) are removed
from  the kilns, and when cool this crust is removed
with an iron seeaper or other such ingtruments the
substance which is|thus produced is of two soits ;
the first kind which is most abundantly produced, and
is inferior, is designated the mitt kham of naushadax,
and the yield per kiln containing 15 to 20,000 bricks
i about 20 or 80 maunds 3 it selly at 8 as, per maund ;
the superior kind which assumes the appearance of
the bark of frees, is called “papri,’ and the yield
of it per kiln containing 16 to 20,000 bricks iy
ot move than 1 or 2 maunds ;' it is sold at the rate
of Re. 2 or 23 per maund.  The mahajans who deal
in naushadar buy both' the sorts above described 3 but
each sort requires special treatmont to 6 it for the
market.  The “kham mitt*? is first passed through
4 sieve,and then dissolved in water and allowed to
crystallize. This solution is repeated ‘four times to
clear away all impurities. When this has been
accomplished, the pure subsfance that remaing is
. boiled for nine houts ; by this time the liquid has
‘ evaporated and the 1e&ultmg sl hag the appearance of
raw sugar. The  papri s next taken and pounded
finely, after which it is mixed with the first prepara-
tion, and the whole is put into a large glass vessel
‘made expressly for the purpose. This vessel is glo-
‘bular or rather pear-shaped, and has ancek 24 feet
long and 9 inches round, which is closed at the mouth,
or more properly speaking has no mouth.

The eomposition to be treated is inserted into this
vessel, by breaking a hole in the body of the vessel,
just at the lower end of fthe mneck, This hole is
eventually closed by placing a piece of glass over if,
The whole vessel (which is thin black colored glass)
is smeared over with seven successive coatings of
clay.

The whole is then p]ncui in a large eatthen pan
filled with naushadar refuse to keep it firm ; the neck
of the vessel is further enveloped in a glass cover
and plastered with fourfeen different coatings of clay
to exclude all air, and the whole concern i then placed

_over a furnace kept lighted for three days and three
nights, the cover being removed once every twelve
hours in order to insert fresh naushidar in the
form of raw sugar, to supply the place of what
has been sublimed. After three days and three
nights the vessel is taken off ‘the furnace, and when
cool, the meck of it i broken off, and the rest of
the vessel bocomes calcined, 10 or 12 geerd, aceord-
ing to the size of the neck of the vessel conbaining
the nanshadar i then obtained  therefrom, of a

;mbstance whwh ig dem:gnated i phﬁu i Thm phéli e

is produced by the sublimation of the salt from the
body of the vessel, and its condensation in the hollow

| neck. ’I‘here are two. kinds of “ phalf 5 the snperior
| kind is that produced after the naushddar had been
| on the fire for only‘two days and two nighf;s e
‘which case the meck is only patially flled mth“

the substance, and the yield is but 5 or 6 ' seers,
and sold at the rafte of Rs. 16 per ma.und; the |
inferior klnd is where the nanshadar had been in

the fire threo days and thrce nights, and ‘the neck

of the vessel is completelv filled with phali, when it |
yields 10 or 12 i and the salt is sold ab Rs. 13‘
per maund, i

That, portion of the snblimed naushﬁda,r Wh:lch ig

formed in the mouth and not in the neck of the vessel,

ig dwmnetlvely called * phitl,”? and not phali bt

used in the prepumtmn of “surma,’” and is estnémed‘ {

of great yalue, selling at Rs 40 per mannd, i
Bach furnace is ordinarily of a size to heat at once‘

Zeven of these large glass vessels containing nausha-
ar,

The villages in whmh naushddar is mzmufmtured
are as follows 1—

Number of ; '

Tabsil. Villags, e
naushadar.
Kalthul, Mianus, | s .; 4 N
Gls, | Gomtallah, i} 15
R L R i
I Siyana Safmlan, 4 s )
o B ooy Lo
i Bindratay i/ 9!

411.— ['605 ]. Sal ammoniae, from Yﬁr.
Kashmir.  kand.  H. H, Tar Maua-
RAJA.

412.—[ 628 ]. Bal ammoniac, from Tire
Gurgaon. ozpir. Drpury Commrs-
HIONER.
Sal ammoniac ig also exhibited from Ludhiaﬁs. (No.
708), Jélandhar (727 and 785), Amritsar (745), La-
hore (854), where it is exhibited as a mineral medi-

cine; also from Gujranwalla (No. 894), and Dem
Ghazi Khan,

BORAX.

This is a biborate of soda (Nao 230&
10 HO) called sohdga, or & tinkal i it is obs



tamed in Thibet; and m the Pugé vaﬂey, in
‘ Ladakh. L

. There it 15 collected in an 1mpure state on

the borders of certain lakes, as they dry up,

‘ depﬂsxtmg the salt. The material is smeared

with fat to prevent loss by evaporation, and
18 thus tmnsported across the Himdlaya, on
the backs of sheep and goats, to the plains,
where it is refined by boiling in lime water
and evapora.bmg
e 18 used in medicine; in the arta a8 a
 glaze for pottery, as also by jewellers to
clean gold, silver, &e. A sample of borax has
_ heen sent to England, It cost at Kangra,
from whence it was sent, Rs. 4 per maund
= R, 118-2-10 per ton; it was sold at Dun-
dee for £35, say Rs. 850 per ton.

‘The boras is found at an uninhabited spot,
named Pugd, on the Rulangchu, a small
“stream which is full of hot springs, and
which joing the Indus on its left bank, some
miles above Lé. Pugd stands in north lati-

0 tude 88° 12" and east latitude 78° 16/, at an

; elevatmn of 15,264 feet above the sea. The

borax is e]ected in the bed of the stream by

‘the numerous hot springs ab various tempe-
. ratures, from 80° and npwards.
" The borax of Monte Cerboli, in Tuscany,
is found also in connection with hot springs,
and with sulphur in the immediate neigh-
bom'haod The Pugd hot gprings range from
80 to 1602, and there is a sulphur mine on
the banks' of the stream, and numbers of
coarse garnets are found there.

The commereial importance of borax may be
inferred from the fact that in England in 1855,
a committee of leading men in the potitery and
porcelain manufacturing business, forwarded
an address to Lorp Darmouvsiw, praying for
information as to the possibility of importing
borax from the Hlmﬁlayas and pomtmg out
how essential was borax as a material in the
processes of pofitery glazmg, and how limited
it was in the localities of its production.

The following extract will explain the
objects of tho address, and the neeesmtxeu
that led to if. )

The Commlttee represented as follows:

“ 6eh, That”borac.tc acid, is now only obtained from
certain springs at the Lagoons in Tuscany, which are
under ‘the control of a single proprietor, who has
thevefors the monopoly of the article,

“Tth, That about 1,100 tons of horacic acid are
mmun]ly imported from Tugcany into England, and
are there manufactnred into horax, of which about
two-thirds are consumed in the Staffordshire potteries.

“ g¢h, That the supplies of tincal from India ap-
pear within the last few years to have varied from 300
to 600 tous, per annum,

«9h, That the present price of borax is about
£92 per ton, to which it has been raised (under the
operation of the existing monopu]y), from £50 \mhul
the last fivé years.

“10zh,  That the excessive puce maf.enally hmxts
the consumption, and if the article could be purchased

at about £60 per ton, there is no doubt the consump- |« i

tion would be doubled.

«11¢h, That an increase in the consumption of
borax would greatly diminish the use of lead and other
gubstances, which are very injurious to the workmen.

% 19¢h. 'That since the recent rise in the price of
borax, the medical men in the district have observed a
great increase in cases of paralysis and other diseases,
usually attendant upon the use of lead (whieh is sub-
stituted for it).

“ J4¢h,  That assuming the freight from Calentta ox
Bormbay to England, to be £4 per ton, the tincal of
India might (in the present state of the market) be
brought into competition with the boracic acid from
Tuscany, even if the former should cost £70 per fon
at the port of shipment, although at such a price there
is not likely to be a great increase of demand.

¢ 15¢h. That if, however, tineal could be obtained
at Caleutta or Bombay, ab about £45 per fon, a ready
sale could be found, and a handsome profit realized
in this country for a much larger quantity than has
hitherto been imported.”’ ;

The subject had been taken up with much
interest by Carr. Hay and others, and it
was after communication with them that
thig address was forwarded.

A very good idea of ‘the locality of pro-
duetion will be gained from the following
account, compiled from the correspondence
of Mussns. Barnes, Enanworra, and Hay.
In 1854, Carr. Hay wrote as follows : P Rl

¥ Lobter of GABT. W, €. FTAY, Assistant Comumissioner. of

| Kangra, to D, 1, MoLEOD, 1sQ. (ommissioner, Trans-Suslej

Hthtes,  Kgngra, 19th March, 1854,




~to about one pucka maand of forty seers,
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« 4, T have visited Pugs, in the teritory of T. I,
Maharaja Goolab Sing. 1t a small valley, whlch

may roughly be calculated at two, miles in length, and

three-quarter mile in breadths (4. e., the portion from
whence the sohags or tineal 8 collecteds) it extends

east and west, and has a fine stream. running through |

it into the wviver Indus, but the portion producing

the borate of soda, is, if not watered hy, still mnder
varying “in four |

the influence of 'thermal ' springs,
places, where I took the temperature, from 130, 140,
150, to 167 degrees, the temperature of the stroamg
into | which these cmpty, being in July, 56 des
grees. '
%6, The valley, producing this sohags, 18 mow
farmed, but I cannot ascertain precisely at how much,
it’ being probably an object with the Guatpo, or
headman of the Rupchoo population, consisting ot
about 400 people, to hide trom the Tehseeldar of L.,
who collects the revenne, what it really is worth. In
1850, the price paid for the tincal in' barter was
usually sixteen ¢hdths’” of cowse “lungi” cloth,
said there to be valued at one rupee, for which they
proewred  three kuchs maunds of the sohiga, equal
I then
ascertained, however, that for a company’s silver
rupee, 10 kucha mamnds (equal to 4 pucka or stem»
dard maunds of 80 1bs.,) would be given, |

« 7, Within the last two years it has increased in
price, in congequence of the greater detand, and its
pxesont price, T am informed by some of the prineipal
earriors and traders, is three sheep loads for one rupee,
which is oqunl o cighteen butbtees, or abottt two
maundq and two buttees of kucha weight (ubout 72
Ihs),

L Immcdlattulv after Kﬁlu became a British pos-

seggion, an  Armeniin merchant (Mr. Axratoon), I
remember, informed Mr. Trskine, the then Superin-
tendent of Fill States, that he had sent all the sobaga

e could procure to Bombay, where he reaped on

gale, a clear profit of 200 per cent.; he remarked,
however, that it was in such small quantity, that nnless
he could obfain several thousand maunds, it would
not be worth hig while to engage in the trade.

“ Remembering this when I reached the spot, I nscer-
tained, as nearly as I could, that the entire produce of
the valley might be roughl ly calculatcd at 20,000 kucha
mannds, (a kucha maund is equal to about 32 1bg.)
the greater portion of which found its way to Rampar
in Bishahr; some to Kala véid Mandi to the lower
hills, and a small quantitly wid Chamba to Narpar,
Nearly all that going wid Rampar is taken into the
lower hills in the neighbourhood of Sabathu, Bhaji,

‘&e., where wood is procurable, and where, duxmg

winbcr, it is refined by the carriers who go there to
graze their focks. It thus becomes borax, in which

| this T

stato it nearly ull ﬁnd.s 1ts way to Jag4dr1# m ﬁhe ‘

plains, and thenee I presume, goes down the river |
Jumua or Ganges, Itds probable that Ixttle, if my, J

ﬁnds ity way to England, 1 1

“Pugd is not, however, the only place whora the |
rohaga 18 produced ; there is another 1oeahty near
Rodok, yielding it, from which the route to the plaing

is via the Nite pass ; this borax i said to be of a very

superior quality, noarly pive, and ‘reqniring little or | |

1o cleaning, but it is produced from a portion of Thi-

bet in (_‘hangthﬁn, stibject to China s doubtlesg, ohk}pr il
Tocalities exist if the jealousy of the Factory could be

overcome, and enable us toexplore.  Nearly all the
Tmns—IIlmﬁlayu lakes seem o contain snlts of "Vﬂ,ﬂ-s
ous description, well worthy of ¢hemical xmﬂlyms 3 to
shall advert in o futuie paragraph, i

“The tramport of thig tineal is almost entively ef- ,

fected on goats and sheep, being the ‘animals ab pre-

sent best adapted to the mountainons pa.th-wuys.‘ Ehe! |
trade being to s cortain extent precarious, the profis |

the merchants’ demand to protect themselves from
Toxs, would at a first view, appear large ; when, bows

over, the scverity of the climate which they have to

encounter, and the losses from snow falling over
precipices, &e., are taken into consxdemtlon, it 15 not
80 exorbitant,

% The price of three sheep louds b I’ug,u, I have
stated to be one rupee; the average journey of &
laden sheep being about a kos per diem, it takes
nearly one month to reach Kulﬁ from Puga, swhere
the same solls for eight vupoes, and if clefmed a3
borax, it sells ab Sultanpir (Kala) at five rupees the

kucha, maund 5 and if taken to the lower hills at Kudli,
Sisova, and Tekx, at six rupces the kucha maund,

After it is purchased by the Jagéch'x merdmnts, ‘
cannot say what expenses attend it, but the diffculs
ties ave over, and the pricos here quoted clearly show
the jmmensge risk that is run on the first month’s
jonrney, eompared fo the secom} from  Sultanpar

to the lower hills, which ocenpies npwards of a fort

night and sometimes a month, as the sheep get out
of (condition, and arc soon tired after the long‘
journey.

At present the pcoplc depend. entirely upon falls
of snow, as rain never falls in those regions, and
they suppose that snow is necessary to 'produce the

sohaga, which probably might be equally well pros

duced by flooding, The time, T am informed, vequired

for its reproduction is only ten or twelve days‘;fb‘iﬂ; !

the sun in July and August is $o very powerfal, that
probably a succession of | evaporations might‘- be
cansed 5 this would form ground for & chem;cal
veport,” : G e

iy

* AL Jagadel the process of refining it; e}mwimy vcnltied of!
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~Of the goil as has been sometines st:uted The upper
: efﬂoreseme consists principally of a sesqui-carbonate
lm(l sulphate of soda, with more! or less chloride  of
’eodmm. Under this is the horax, which appears as
i groasy substance of o greenigh yellow color ; CAP-
ATy HAY remarks that, as there is a doposit of
\ sulphur also found in the same locality, boracic acid
mxg,ht be obmmed pure on the spot. « The borax
ooeurs in a 'confused crystalline form, and varies in
Ueolor, from the grcemsh yellow above mentioned to
o dirty white or' gray. The natives ave remarked by
| Mg, MARGADIRU, to e extremely skilful in digging
ont the borax, which they divide into three qualities.
| /T thivd is worthless, and s always left £i11 it turns
into the good sort, which it does in a few days. The

| persons who work the borax, use a piece of wood like
a 'spoon or spatula, with this they serateh away the
superﬁcml efflorescence, and dig out the more. valu-
able mntenal below. ‘The qualities of borax, are
udlstmg'uwhed by the degree of havdness and weight
' they PORSESs : one man can collect 80" pounds (one
maund) in a day. MR. MARCADIBU¥ gives the per-
 centage of pure borax in the erude material as from

176 1085 per cont. m one set of samples, and from

68 fo 80 per cent. in another set ; both of the first
quality : the chloride of sodium varied from 4 to 5
per centi, and sulphate of soda from a mere f{race
‘to 8 and 6 per cent. In the gecond quality of
hotax: the pure material was from 50 to 72 per cent.
Ohlovide of sodium from 5 to 6, and sulphate of
‘godn and lime, from 10 to 20 per cent. The second
| qimlity of bovax 18 in @ powdery form. MR, MARCA-
DIBU says, ‘that the fivst two qualities are usually
‘mlxed together, giving the general per centage of
borax at 70 o 72 per cent. The third quality is
80 impnre that it is not worth taking away till it has
lost its impurities and soluble salts. This purifica-
-hou appears to be effected naturally when a shower of
rain falls (which is rather a rare oceurrence). The
rain watev takes up the move treadily soluble salts,
and sinks into the earth, as soon as the sun cores out
the soil dries up, the sulphate and chloride effloresce

as a dry white powder, snd the borax which is
not; effloreseent is collected below, There can be no
doubt that the elements of these salty exist in the
soil, and swhen rain falls, a catalytic action is sot up
by aid of the water, resulting in the formation, of the
snlphates, &e., which aiﬂmesce, and the borax which
_does not,  The traders can collect borax from plfwcs
prevmu@ly exhuusted or whera it wm mfermr, in ahout

¥ The statements of this veriter dhaﬁld be ‘feé‘éived with

caution : his paper o Borax, in the Punjab smleohiona, No XII.

iafun of absurditios, / S|

"The Borax does not offloresce on thc uppar surfaoe

(takey one rupee in coin orin goods for every such

| damp weather.

ten o twelve days after the vain (or‘mm_w) ceases.
The deposit of borax never exceeds two or three

inches in tluckuess, and 1y succeeded by & lower
deposit of inferior material. All traders who come,

‘have a vight to collect borax on payment of & fee.

The borax is carried away in woollen bags, contain-
ing cach from twenty-five to thirty pounds; three
sacks ave supposed equal to a maund, and the Gatpo

triad ; seales and wexg.,hts are not in use,

Lorp HAY, Depl;ty Commissioner of Simla, states,
that two kinds of bovax are traded in—one, the
tehalleh, of the Thibetans (the sohaga of the plain
dialects), which is white and comparatively pure ; the
other kind, which is in hard earthly lamps, is called
tshoochal by the Thibetans, and ‘teliya ” in the*
plaing.  Lorp HAY gives the duty chavged at Pﬁgﬁ.
as eight annas per twenty svers, which is differen
from ME. MARCADIEU'S statement, The following
paragraphs are quoted from LORD HAY'S letter to M
Barnng, Commissioner of the Cis-Sutlej, in Mareh,
1854.

« The people who engage in the sohaga trade are
chiefly Kanawaris and Khampos (a clags of wander«
ing fraders) of Lahaul, Thibet and Spiti.  In the
summer months they resort to the Pugd mines and
other places, to which the sohaga found in Tartary is
brought, and return. in the autumn before the passes
ave elosed to the lower hills, where they remain dur-
ing the winter pasturing their flocks, rofining their
sohaga, effecting sales of it to the Simla merchants,
and making purchases of miscellancous goods fo take
back with them in the ensuing summer.

« The refining process is exceedingly simple and
consists of dissolving the crude borax in two parts of
hot, or ten parts of cold, water, and then allowing it
to crystallize. The tschoochal sohaga is similarly re-
fined, the stones which coutain it being first broken
up. Formerly it was the custom to cover over the
crude borax with ghee to prevent efflovescence ;* this
practice has been, I helieve, digcontinued of late years.

«The tschalleh schaga loses onefifth, and the ,
techoochal one-half in weight, in the course of  purifi- i
eation, Sobagg is also refined, and generally with !
much more care, ot Jagadri, a large mercantile toyn
between Amballa and Saharunpir ; the price in Chang
Tang is one rupee for sixty-four seers; in Ladakh,
it is one rapee for thirty two scers; in the bazars of
the lower hills it is usually sold in its impure state
ab sixteen seers per rupee.’f o

* Mora properly speaking, evaporation or deliguescence i.n

t In the plaing the price is ofben from £56 to £60 per ton.
MR. BARNGS o MELVILLE, Secrctary to the Chief Cotmmiss
sioner, March; 1864,
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¢ o Rampiir and Sultanpdr, abont 2,600 m:mnds,
or ninety tons are annually brought, | Last year it
gold at Simla for nine rupees a mannd, or £25 a/ ton,
and at Jagadri it is now. sellmg for twelve rupees, or
£387 a ton.
#The trade of borax with Kala is almost entirely

confined to the merchants of Jagadri, T am informed. |

that they had only a few day’s ago, a stock on hand
of 2,000 maunds at Jagadri, which they could mot
find a ready sale for, the sales effected there this
season being at Rs. 9:4-0 the pucka mannd.*

« The borax i purified in Kala before itis for-

| warded to Jagadri, hut there it undergoes another
| yofinement Dbefore is is sent on to Furuckabad or

Mirzapt, and eventually to Calentta, though I have
reason to believe, that very little gets so far.

 In consequence of the imports into Kila from
above being groater than the imports from the plains,
carriage to the latter is very scavce, and although a
mule brings four mannds of goods to Sultanptr from
Jagadri for Rs. 6-4-0, o mule carrying the same
weight from Sultanpur to Jagadri, receives from ten
to twelve, or at the rate of from Rs. 2-8:0 to 3 the
pucka mannd.

« Trom Jaghdri to Furrpekabad it is taken on,

hackeries, twenty~five maunds on each : for the hire of
which, Rs, 50 are paid, and from thence by water ;
the price of boat hire varying considerably. These'
statistics, however, would be a guide to any Enropeun
merchant wishing to engage in the trade.”

“To give an idea of the increase in the borax trade
with India, daring the last few years, it is only neces-
sary to mannon, that while in the years 1846-47,
when the price was Rs. 9 a maund only, 1,781 maunds
were exported from Calentta; during the last six
months of 1854, the large amount of 10,896 maunds,

at Rs. 22 per maund, have been shipped for Europe.”’t |

The following account of the process of
purifying sohaga has been received from
Jagadri »--

The borax comes from Laddkh, vid Kala, Rampar
of Bishahr, and Simla, on the backs of sheep and
goats, thence if is brought by ponies and mules o
Jaghsdri and other places, where ifi is refined.  In
its orude state it solls at the place of production from
Rs. 1-2 to 1-4 per maund, but by the time it reaches
the cities of the plains, the cost is Rs. 4 fo 4-8 per
mannd. It is purified by the following process :—

¥ Tixtract from the letter of CAPTAIN W. H. HAY, Assistant

| Commissionee in Kihi, to R, TEMPLE F5Q., Seoy, to the Chief

Commissloner, Punjab, dated Nugur in Kult, 20th November.
1854, )

+ Letber from Mu. BDGEWORTH, to P. 8. MELVILLE, BSQ.,
Secy. Chief Commpissioner, Punjab, #rd Tebruary, 1864,

One xﬁmmd of borax ig mixed with double it‘ﬂ‘WaigI‘xt
of water, and placed in an iron caldron over a fire,
and is there boiled for two or two and a half h«mrs,‘

\when the whole is hoiled down to a fourth of its

bulk, it is vemoved from the fire, and poured into
carthen jars (sabacha) 5 after thres days the impun—
ties settle to the hottom, and the borax cryatalhzes
above ; the water is then poured off, and the borax.

‘sepaxated from the impurifies and dried. About 1,200

maunds are in this way ennually parified, and valne
at about Rs. 10 per pucka mannd.  One mannfactory
or shop will pwify four maunds per diem. It the
crude sohaga be of good quality, four-—ﬁﬁhs of the
salt is obtained pure ; and if of only moderate qua-
lity, half is pure borax and half earth and. unpun-
tiey s while if the raw material be inferior, threc-
fifths of the whole consists of impurities, The prin-
cipal market is Firozpir, and by thence it {s taken to
Bombay, and in small quantities to obher cities, for
local consumption,  The principal borax factors are
wT'nlsi Ram, Hmdwm:lmull Tanakewal and Kash-
mirf. It is sold in packets of 10 or 12 seors each.

413.—-[ 985 ]. Borax. From Ruthog,
Puga and Changthén, Taga CHAND.

There are two kindg of borax in this sumplry—-one
called  chti tsalé,” or # water borax,” which i3 the
best: it is found at the lakes of Ruthog,

The second requires preparation; it comes from
Puga and Changthan, and is called  tsalé mentog.”
Borax flowers, of the fiust quaht:y, 1 kucha maund,
value Rs. 8; of the second Rs. 25

414.—[ 619 ]. Borax, from Srinaga.r. _

This salt is also exhibited from Jagadri in Ambalah
district [705], from Bishahr in Simla district [703].
While samples are sent from tho ‘buzars of J4-
landhar, Lahore, Amuitsar, and Pa’tt,iala, Nos. 788,
742, 852,

The refinement, of the crude sohaga is also carried
on at Amvitsar.

BORATE OF LIME.

415..-{ 433.7. Borate of Hme. Dn.
T. E. B. Brown, Chemical Fxaminer.

This salt was first made in India by Dr. O‘Shaug-
nessy, who recommendod it us a useful glaze for
earthenware,

Having occasion to make a quantity of u)mﬂoniu
for distribution to the districts, there remained a
considerable amount of solution of chloride of ‘ealoinm,
as this was not required in itself, it was determined
to make borate of lime from it, which was easily done
by adding common horax or sohaga.

Borate of lime can also be made by adding horax



i i Nitrate (Jf hme.‘ Dr.
T B. B Bnowm', C‘hemie&l Examiner,

\This is prepared. by dm{ullmg shora or saltpetre

L wat;h kahi safed, and nautrahzmg the acid lquor that !

| passes over with chunam. It is recommended as a
| manure for lands a,boundmg in galts, mostly sulphates,
| ‘whxch need some agent to convert the sulphates which
| are injurious to crops into nitrates, which are benefi-

o cial, or ab loast harmless.*
“This salt has been suggested ag a probable remedy
fot the reh or saline eﬂloresacence, which s so fre-

. quent in the quab

i Ehe naﬁves, in some putﬁa, havc long been acous-
A tamed to employ i chxkna knllur,” or« earth which.

o 1"0* nn account; of * rela" lands, o6 further on, Division

weather hecomes cooler,

of | looks damp ; this bt i found where a.mmal remaing
. | are deposited, and usually containg nitrate of lime,

The reh is composed principally of sulphate of

.| soda and chloride of sodimm, with, in some places,
) car’bornabe of soda: the sulphate and carbonate of |
‘soda are very ‘efflorescent salts, and melt partly in

their wmtér of crysta.lhmtlon at a temperature of
about 98°, whﬂe they are rather sparingly soluble
when the te-mp_araime falls below 60° Hence, during
the hot weather the reh melts and percolates the
ground to some conaidcmble depth ; but as the
stals form in this soil
and form cuplllary network, up which the solution
travels till it arvives af tha surfme, where the salt
gives off its water of crysmﬂmatia d falls into a
dry powder by eflorescence.  If to a solutior o
salts, nitrate of lime is added, no cﬁmg
by it on'the chloride of dodium, but the sul
carbonate of soda are converted into nitrate o sodu,
a deliquescing salt, while the lime ig changed either
into the ingoluble carbonate of lime or the sparingly
goluble sulphate of lime, neither of which are efflores-
cent, or in any way injurious to vegetation.




Cluss 1 Division IV, Sub-Class (A), "

‘Divigion IV.~Chemico-Pharmaceutical Substa,nce‘s.‘

SUB-CLASS (A). 1\/[E’DICINAL SUBSTANCDS, INCLUDING MINERAL
WATDRS

' MaNY of the earths, salts, and metallic substances used in both Native and European”‘
medicine, are also used in various arts and manufactures, such are the salts, barilla, borax,
“ kasfs,” sulphate of copper, and other substances enumerated in the preceding division.
It is, however, impossible to exclude them from notice in this class; to eliminate them
altogether would be to render the present division a very imperfect representation of a
native mineral drug series, while, in point of fact, the actual collection exhibited was
almost exhaustive, and left out no drug in use; except perhaps, some compounded mineral
medicines, held sacred in the arcana of the hakeems. All such substances will, therefore,
receive a passing notice in this division with special reference to their therapeutic qualities,
real or supposed; information concerning their manufacture, nature, and peculisrities
being found in the class to which they primarily belong. The collection of mineral
drugs exhibits what the native practitioners designate as such ~—although many of them
are now well known %0 be inert or useless. In not a few instances several substances
having different names and forms are considered as distinet medicines, and separately
prescribed by native practitioners, although there is no chemical difforence in their com-
position (for instance, the various forms of carbonate of lime); and, connequently. no
difference in their therapeutic operation, when the substances happen to have any at all.
The report of the jury contains a list of those mineral drugs exhibited, which find places
in the British Pharmacopmm, but it does not embrace a fifth part of the actual collection,
showing what an immense number are either inert, or else the same substances under
 changed forms. The tendency of modern therapeutic science is ever to reduce the number
of substances in the pharmacopceeia, and that notwithstanding the frequent discovery of new
agents. The time when many of the native medicines here exhibited found a place in
European practice, is within the memory of many persons living; and such experience it is
hoped will not be without its effect in enlightening native practitioners as fo the real nature
of the substances they deal with—teaching them to discontinue the useless ones, which are
often not merely useless, but also sources of fruitless expenditure; since we must recollect
that they are in many cases imported from distant places, procured with infinite troﬁble,
and sold at high prices, while all the time there is really no healing virtue in them.

SULPHUR. ; Its action is as an alterative and diaphoretic, and
a laxative in large doses. It is principally used exter-
417.— Gandak or kibrit, ©4hwldsir.” nally in varions forms of skin disease. In native

: 0 medicine it is often exhibited in the form of *&fwl4-
Nos. 716, 717, 784, 746, 867, 878, 895, 907, sér,” which is simply vitrous sulphur, so ealled f‘fﬂm

908, 928, 961-3 ; have previously received no- | its resemblance to the translucent frult of the ailwlﬁ
tice in Division 11, Sub-class (A.) (emblica offic znales) ‘ .



“ Sang~1-asahar.
fimilens

ide

fine, it i is not‘

phlqgistic (see page 79, et seq.)

: 913 919, 920, 926, 941,

organic matter and clay,

ﬂ Ladﬁkp II H T:m Mmumm OF KASH— ‘

the locahmeﬂ from which they are sent.

| and 956, were bazar plum, exlublted as drugs :
‘ (sw page 84). :

[ 122 ] W e kb Rewd
Dmrmy ComyrssioNzn.

ér, growing gxeen Imley is et and .
mmzed with water ; if time id an
g porated over i fire, otherwise
| to mmd for some days, the
lean 1qn;d is poured off ;

429, Nos. 699, 702, 7
757, 863, 899, 900, 912, 91
931, &o.

In exhibited under the forms of & nitrous earth
erude nitre, and crystallized nitre; ¢ shora kalmi? Tn
medicine it is & refrigerant saline, dinretic and anti-

Carbona.te of Soda——Ba.nlIa,m Bajji.”

430.~—N0l. 722,758, "36 836, 858, 8()6

Exhibited! as the black sajji, impure 5 and the
#sajji lota,” a supcnor quality (see page 86, et seq.). il
Beside carbonate of soda, sajji contains sulphate of
soda and! lime, chloride of sodium and potassium,
Bulpho—cya,mdu and ferm—cyamdo of sadium, Slhtﬂ,‘

4-31.—-—"[ 605 1 b 1’1111]’ ” a salt of sodu.'

MIR,

This is vsed fo bring out the strength aud"_(ﬂmor /
of tea in mfusing it. It contains a little sulphate of
soda, much carbonate, and some common saltz it foteil
golution acts with ammonia, and precipitates. Val}xe,‘ 1
Rs, 12 per seer. ‘

AIum.

432 - Nos. 636, 934, 935, 954, 955, and'“
906, exhibited native alums, manufacﬁured in o

The others, Nes. 719, 728, 753, 850, 3 il

In medicme alum | ;s an astringent,




i

' Clas I Division IV, Sul- a;e;m: H

Bora,x~Bxbomte of Soda~$ohwga~

433.—Nos. 705, '713 728, 742 802 aml
from Pattiala and Simla, without any nums
ber (see page 90)

It s amployed by natives as a tonic for Iosn of

appetite, 4180 as a deobstruent and dinretic in ascitis,
also in cases of cholic and wlcerations of the mouth,

1t 18 given to young children to promote articulation, ;

and is considered a very valuable medicine, . It is
employed in Huropean medicine as an alterative in
. aphtha, a8 an emmenagogue,
horax, i8 As. 8 a seer. It is used by jewellers to
clean gold, also ag a flux in soldeving, and in making
imitation gems.

Sulphate of Soda,
434,
of soda. Muzaffargarh. Dz, Cooxson,

It consists principally of sulphate of soda, and a
Litele ehloride of sedium ; most of the white efflore-

scence observed on the beds or paths of gardens and

fields, and in “Reh* lands is sulphate of soda.

Chloride of Sodinm.~Common Salt.

435.—[ 851 . Nimak safaid. Ram
Siwam, Pansiri, |
436.— 859 ] Nimak *guman?” (see

page 77, No. 369), i

437.—[ 861 ]. Nimak shisha.
- White crystal salt, of which splendid specimens
oceur in the Shahptr collection (see page 69).

438.—[ 862 ] “Nimak nali.”

Salt fused into long pipes, whence its name,

#nali,?
439.— 863 ]. Nimak sémbar, from
Hissar.

This is an evaporated salt of an extremely pubgont
taste (see page 79).

440.—[ 877 ]. Nimak kalri.
(s2e page 81).

441.—[ 864 ). * Sinda’ salt.
i A white salt from Sindh (7)

442.—[ 876 ]. “Nimak manydr”’ is

the same as the next, being obtamed in
the process of glass-making ; also exhibited
(No. 121) from Bhfinsi of Gurgaon. Derury
CoMMISSIONBR, GURGAON,

Lahore,

Its value a8 pm]ﬁed-

' ] Bfflorescence of sulphate

443.-{ 877 ]
salt of kach or glass) ‘ b
 These last two are the drqss or sorm of the glaaw il
furnucc, but, they contain a Ia.ré,e proportion of com- ;
mon aalt mixed with some gilica and lime,, |0

Salt acts as saline refrigerant in small doses s as

an emetic and purgative in ‘moderate duses j and a8

| an frvitant poison in larger doses.

# Kaly nimak,” # nimak siya,’” % ka]alfm," a :la'rk‘
colored salt, said to be miade by dissolving common
saltin a solugion of “sajji matti? (erude soda), and,

evaporating it ; this salt containg chioride of sodium, |

sulphate of soda, canstic soda and a ht.tle aulphaba of \
sodmm, but no carbonate of soda. !

444.—[ 120 ]. Kil4 nimak. I‘n'ozpur. ;
Gurgaon. Depury Commrssxm&mn. ‘

445.—[ 700 ]. Black salt, from liba-‘
wéni, Hissar. LooArn Commmmm. ‘

The black salt iy made as follows :~Ingredients,
one maund of sarnbuy or Dindwa salt, 1/seer s © hahe~
rah?? (the fruit of Terminalia belerica), § seer 3 % har,”
(the fruitof Terminalic chelmla), % seer; aonla (Embli-
ca officinalis ), } seer 5 black sajji (1mpu1'e carbonatu of
soda) ¢ all these are put into an earthen pot over afire
and kept there till scorched ; when about 85 out of 41
seers remain, the pot, is taken off and the hlack salf is
made. About two maunds of wood aro nsed, . The
price is now in BhawAni, Rs, 8 ‘per maund, Tt is usod
only as medicine, and is exported to the N. W, Pro-
vinces and the Punjab. No tax is levied at Bhawani,

| but it pays duty as aalt wheu taken across the ens-

tom’s line,

446._[ 707 ], . Black salt, from Sugad:
Amballa. Tiocan Comuwm. I ‘

447.-—[ 731 . Bample from Jalandbar. |
Looasn Exnmiprrrony CoMmMirras, ‘
Similar sample from Lahore [8507].
448.—[ 760 ]. Nimak sonchal,
hore. Rawm Srxem,
A salt of the same kind a8 kala nimak.
4%49.—[ 893 ]. Black salt. Gujranwalla,
Which is erroncously ' described in the original
Catalogne ay 4 sulphate of ammonia; and in the yerna-
cular list as “shora ka kism;? tho sample 19 mmak
sonchal, or black salt. s
450.—[ 755 ]. Black salt. Amr
Called in the Catalogue sajji me’zmﬁlf, b {

ri,

Lia-

Lxma-ﬂhunw. i

451.—— Nos. 723, 902, 188 and many .




ik ed)

452 .wﬂﬂpresented in the colledtmn un-
der a variety of mames—sang-i-jarihat,”
(i godantl 7 sang- i-mako Mof Lahore drug-

| gints, © surma safmd” (897) of Rawalpmd1

| _,,‘and JThilam.

. The sub tance ‘baa been no‘mced in Divi-
mo‘n‘l Sub-class (0), as used in Arts and
~m Bmldmg, for Pimtezs, Gypsums, &e.

Garbonate of Lime.

. Thm w one of those substunces which exist

mder a variety of forms, and illustrate the
| the statément that a large number of the
. native mineral drugs do not differ from one
. ‘another in chemical properties, and therefore

~ not in therapeutic properties.

j Ca.rbonuta of lime is used in European

Vf\madlq' e‘m A form of chalk, as a desiccant |

and astrmgant in opthalmm gonorrhma, and
: obhen flugeni 10
483, [ 838 . ‘Sancr-x-ma;rmar, white
[ma.rble. Lahore bazar, Ram Sisew, Pansiri.
. 454,—[,836 ]. Bekh-i-marjan, frag-
‘ mehts of red coral. Rax Srxoir, Pansdri,

; Supposed by natives to be a tonic, and taken groand
mt:o powder ; oftener in & compound form.

455.»[ 848 1. “Surma safaid,” calca-
19 or Teeland spar.,

- Thig ims heen given by natives the name of  white
antimony ‘probably from its rhombohedral fracture,
'Bwneﬂhug resembhng that of the ‘galena, which is

sually mistaken for surma or antimony, = Natives
nse it also for the eyes just as they do sulphide of
putimony 3 it is needless to add, that beyond the
‘name the substances havo no affinity whatever, It is
found in the rocks at Kabul, and in several parts
of the Hunélayn. Dose ahout 7 graing in powder.

The sarma sufuml, Nos. 929; 902,897, from the Dera
Ghazi Khén, Rnwalpiu d ‘.’Ihxlam diﬁtrmts, are
sulphate of lime. .

456, 8414 ]
Lahore bazar,

m‘i\m,‘ cha.lk.

Consists of eithior of Whife e,wth, or lmemg, or |

imported chalk,

g stone,‘” a fossil encrinite,

| nite, Peshawur,

nummulite.

 as7 (8] sung»yalmd

8 --—[ 837 ] Sang-x‘kburus, :
encrlmte. ‘ Gl
459, 84;5 I ﬁang-l-wma]x a fosml,_‘ i L
460.—( 959 1+ | Hajr-ul-yahtdi, encri»
Price Rs. 10 per maund.
Looan Commmmn. !

461.—[ 885 1.
fossil shells. |

Small hard whltmhagra.y oval sbaped shells.

462.—[ 847 J. % Sangq-shu’.dna‘], fossxl

Sang-x-sarmahx, small

463.—[ 933 . “Saﬂg@h%” nummuhtea,lf L
from Mazari hills, Dera Ghazi  Khan.
Imam Baxsm Kuaxw, A

They are priced at 82 seers per rupee, and are said,
to be picked upinthese hills by the druggists ; it is
not improbable that sangeha, meaning ¢ small stoue,’!
is mot a local name, but only a description given by
some native who did not know the name shadnaj.

Thess fogsils have no other virtue than what they
derive from being carbonate of lime; but natives on
the strength of theix doctrine of similitudes, admins
ister them on aceount of their resemblance to the pro- .
duets of disease. !

464.—[ 881 ]. Tabdkhir. TLahore.
This must not be comfounded with iabdshir, the
gilex from bamboos, from which it is quite distinet.

‘ Carbonate of magnesia.
465.—[ 822 ). Pibad (?)

Is said fo be an impure carbonate of magnesia

(The sample was not found by the jury in the
collection, not is the name known to the orc’lmury
druggists.)

Hydrated Oxide of Maeneaivia:

466.—[ 826 ]. Zahr mohra. Lahore

bazar. Ram SINGH. i
467.—| 887 ]. Zahr mobra khatai.
(4 e., Chinese zahr mohra).

This last is considered of great efficacy by natives,
who patiently grind it down with water and drink
the fluid,

These sahstances consist of hydrated oxxde of mage
nesinm, with a little lime and protoside of iron,




Silicate ‘ot‘ Magnem j

468 631 ]. Soapstone, sﬂkham,
from vahanﬂa, (}urgaon. I)mm:r COM- ~
MISSIONER.

469.—[ 960 ] Sang-i-jardbat, Pesha-
Wur, i
| 470.--[ 881 1. Silkhari, Tiahore bazar.
\RAM Sm&n e ’
e Glass, i
471.-[ 871 ] TFused glass, “kach.”
| Tahore bazar. Rax Srxew,
472.-[ 882 ]. Fused glass, “phut&k "

‘Lahore bazar. Ram Siyvem.:

Lapis Lazuh.
4:73.-~[ 824 1. La_;ward lapis laruh.

1t is used in mative medicine for mixing with
jalap powders and in other compounds; it is nob
taken alonig (see pago 64, ef. seq.) Dr. Homgberger
i qayﬂ he applied it c‘ctemq}ly to uleerss

¢l Lrmani.
474.-——[" 884 . @il irmani. Lahore ba~
Ranx SINGH.

Armemzm carth, * bolns armemacus,’ i harmm or
hannnchl,has been entered under head of 'dyes and
colors 5 it is éupposect to be the representation of ‘the
Armeman bole, once in great repute (see p&ge 22).

Earths and Ochres.

47 5.~—Miltani mitti,. This has received
notice in Division II. Tt is used to wash
hair, and one kind is taken medicinally by
women at child-birth. _

496.—Gil-i-geru (No. 762, 791, 849).

477, Gil-i-makhtum (No. 759and 840).

478, Gil--zard (No. 718 and 849).

479n-~»(}11-1-abmrsi (No. 760).

"These carths have received notice in the preceding
Division, they are only nsed in native medicine.

White Glay. :
480. +[ 844 ]. Kharya mitti. Lahore,

Used only in mative medmme and a8 a plaster.
There are several other specimens of white clays and
earths exhibited in Division IV. (see page 28.)

’imd made mw httle cakeq bub M&ihm-il

‘ and iormed mw uakes. ‘ i

: dhar bazurs. f

481.-—-[ 84’&‘
hore bazur. IRAM ﬁma

‘sprmg contmmng sulphmf i the Sedimenf s

White Mma. o

. Black Mica. ‘ e
483, 832 ). Abmak siyah. Lahore
bagzar, Raym Sman.‘” Mot R

‘ Granite.
484.—-—[ 838 ]

hore bazar,

The sample. sent is ﬁnc grtuued. gmmte not cdrt‘m— i
um,

i Sangq«kamnd i La»} : |

Slatau ‘
485, ‘] Sangq-Muam, ]
stoné“.” Lahore bazar. :

Called probably Mosed? ston 6 tq hmellax bstir-u(:w :

| ture, as if the tu,bles of the Law, gwen on Sinm, had
| been on slate tablets,

486.—[ 829 1. Sangpl-sabz green em'th
Tahore bazar.

487-""“[
Amritsar bazar.

T have no information as to vshenve this mmcml is‘
imported. !

i Another sumple, fmm

Binoxide of Manganese.
488.—[ 817 1.  Nijni or injani (or
ingani). Lahore bazar. LAmore MussvM.
A sample of pyrolusite or oxide of mahg:ihésé I8
sent from Kashmir, from the Jammﬁ territory, In

the bazar, manganese is obtainable as & black mvder,;
or in hunps of the pyrolucute i

Zine, |
489.~[ 709 1. “Jast,
bazar.




Iron ﬁlmgs, w loha,
Loon, Commmnn

i EA‘ Smcm.
49&&\.;.»;;{"79
Lt
‘ ro’és or slag from the iron furnace.

--[ 797 ] o Zafrén-l-hadid"

"y'])r. Homgberger (5 Thirty-
7y Tt is a sesqui-chloride of iron,

1 naushadar, (rsml ammoniae,) the
the earﬁh cansea the sal ammoniac fo act
di roﬁ § t,he ptoae)ss is compleate after 10 days,

e SﬁSqm—oxide of Iron. ‘
“[ 796 ] Sahanshabed hemaatxte.

‘\La-

o« Kushta lohe lea”?
DEPUTY Commssromn.

il Thé hyc’[mﬁé
i *medmme. !

‘ bazar,

La- |

bazar.

i “Sona makh. v

’l‘heommmﬂy sona m
and rupa makki i ¥
stantly confused, Iron‘pymes;
at Kalabagh, a.nd‘w erever coal
out the Salt mnge‘ L

should be cojpper Pyt ites,

ound m mystals

Copper.
502.—[ 781 1. Bumd~1—tamba, copp

filings. Lahore bazar,

503.—[ 787 1.
bazax.

Sang-i-rasak.

8y ‘but the two are con-

il Lahore

Lahom,

A mixture of memﬂm copper with organic matter;

it i8 obtained during the native process of melting

i~ | copper and brass, A similar sample is No, 752, from

Amntsa.r.

504, 782 1. Sang-i-basri, Lahora

The dross of copper in tubunlar pieces ;' the genuine
article is said to come from the city Bassorah (Basrah),
wher¢ it is collected at the mouths of the chimneys
of the copper furnaces,

In native mcdicme it 1s ndmmistered in gome eases
of dla.rrhma. :

L Brags, ‘
505.‘-‘——‘[”‘:}7‘8“8 oo Burad-l-brmg' i bi-ass
filings, Lahore bazar, i
506.—[ 789 1« Mail mxssz,” dross, ob-
tained in melting brass. ‘ .
507.—[ 791 ]. “Kiyd,” a compbund
metal. Lahore bazar.

1t consists of zine, tin and copper, in certmn pro—
partwns. ‘

Sulphate of Copper.
508 ~—Nila tutyd.

. Both native and Buropean are ex.hlbxted in this L
deparmmnt, Nos. 747, 4023, 4522, 783, 784, 639 (.m :

page 67 Duis




Subaaetate of mpper. i
509.-[ 785 ] Zangtir, “ verdxter.” I;aa

hore bazar,
Is poisonous :m(l acrid,

Arsenite of Copper.

51‘0.«-[ 811 1.
(of copper. . Lahore bazar.

Thxs is known as Scheele green, or the amsts’ emer-

1 ald green, and is imported from Firope.
Oxide of Coppar.

511.—[ 916 7.
tambe ka). Gugaira.
SIONER.

A sample is also exhibited from ermur,
No. 712, which is a black oxide of copper.

Chromate of Liead,

512.—{ 878 1.
hore.
Imported from Europe, It is made by treating a

Dzrvry  Comnrs-

“Peori wilayiti” TLa.

solation of acetate of lead with bichromate and chro~ |

mate of potash. Vellows of all shades are produced
by varying the strength of the solution, oy by employ-

 ing chromate instead of bichromate, from the palest »

i prlmrose yellow” 10 deap “ orange chrome’?
Bmhromate of Pota,sh

513.—[ 4866 ]. XKahi surkh (ka.lu lél)
Amritsar bazar. Looirn CoMairTes.
Is imported from England.

Sulphide of Antimony,

51%.—Surma, Nos. 761, 802, 880, 901,
902, 904, &e., &e. (see page 10).

Used by natives for the eyes, it is supposed to
strengthen the nerves of theeye. Found in various
parts of the hills; and often confonnded with galena.

Surma Kendahari, is commonly galena.

Surma Ispahéni is a glistering oxxdu of iron ore,

Tartrate of Antunony.

15.—[ 804 ].
emetlc.
Not, met with in the bazar : is mentxoncd by Dr.
Homgberger as existing, and with the name guoted
above; buf no specimen could be procured,

Nimak-i-istifrég, tartar

‘ cryatallme texture,
i Haryawul i nrsemte

Oxide of copper (kushta (

Araenmtw Amd i
516.-[ 805 J. Sankhyd safmd (sa

& ul-fm', Arabiv), white: arsenic. L&how bazmv
| Ray Sivam, Pansdri,

537.-[ 807 1. Anoiher kmd afa mom ‘

518.[ 806 . Sankhyéi bxlanri.” o
Vltrcons arsemc, soon., becomes opuqua by contact of
iV ol
" Arsenious acid is a powerfnl altoramve ana febmfnge,

| ranking next to quinine; is said to be best in cases

of tertian fover ; it may be given in doses of 3th of a
grain twice a day, dmlng mtcrmmsxons of fevez, and
gradually increased up to 14 gwms it must ”be, smp.
ped if any pain or dxarrhoan ocenr,

Orplment-8ulphuret of Araeme

Used as an alterative in ayphnhs and
certain skin diseases. ' There are sevaral
varieties.  Tanki hartdl, or ha.rtél wm'kx,
hartal pili (or sankhys pxll), &el ‘

This mineral is found natwq on the hllls m seveml
parts of India. filiy

519.—[ 808 1. Sa.nkhyé p111, yallmv
arsenic. Lahore baszar.

520.—-[ 818 |. Hartal pili. .

- 521.—{ 815 . Tanki hartal, or hartal

| warki,”’ shining or Ieafy orpnment. Lmonm ‘
| Muszum.

This is a very beautaful specxmen of the mmeral in
shining lamellar mass,

522.—Hartal is exhibited also from Swat
by the Prsmawur CoMumitren: and from
Amwritsar (751). See page 66.

Realgar-Bxsulphlde of Arsemc

520, 750 1. Mansil? | Atsnitene
Locan Commirree ; also (814) from Lahore.

524.—[ 809 1. Sunkhya Burkh Lahore.
Ram Srvem, Pansari. )

525.—[ 810 . Sankhys sxyah blac“";at- ‘
senic. Lahore. Mgz, B, POWELL. Bl
Very impure, hence its dark color, .
526.—[ 816 ], Naushﬁdmn dni

An artificial bxsulphuret of arsenic, occurs in lossy
brown Instrous fragments, like pzems ot shellae‘ it




