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N O T I C E .

I t is necessary that; a word or two should he said in explanation o f the 
system of spelling adopted in this hook. f

From typographical and other difficulties, the varieties of consonants 
in the vernacular, have not been distinguished by the diacritical points 
sometimes adopted. To this, indeed, an exception is to he found in the 
nasal “ n ” which o fte n  closes Punjabi words, this is represented by “  h.”

The vowels in all purely vernacular words are either accented or 
unaccented. O f the accented vowels—

a is always broad, as in the French “  gateau.”  
e is always pronounced “  ay, ”  or as “  e ”  in French. ^
\ is long, as “ eel '
0 is long, like “  6 ”  in depot,
u is long, as u oo.” •
y is a consonant, as in “  yes,”

The unaccented vowels are—
a always like the “  a ”  in “  organ/
1 like “  i ”  in “  pit.”
u like the “ u ”  in “  full.”

The varieties of consonants need not, for the mere understanding of 
the terms in this hook, be nicely attended to.

Indeed, in any ease, it is rare to find an European who really dis
tinguishes between, the ,_r and the u* y or between b, j-

The only thing I could have wished would have been to distinguish 
the guttural £ ghain, and the khe t V hut this was impracticable for want 
o f  type.

I  may add in the ain £ is represented by an, apostrophe ( )  before the 
vowel to which it is attached.

Any reader who will remember the vowel list, just given, will find no 
difficulty in correctly pronouncing the vernacular words in the hook
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I  have not, however, thought it necessary to alter the received spelling 
of such common words as “  Calcutta, ”  “  Punjab,”  “  Lahore ” but in the 
case o f  the technical names o f trees, &c., every one’s experience of the 
defects o f  such an uncertain method as that adopted in Piddington’s and 
other lists, will tell him that there is no other system which secures 
accuracy but the “ letter for letter ”  system.
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E R R A T A  ET A D D E N D A .

Page 1-3 andp ?ssim, for “ Bishahr,”  read “ Basahir,”
„  3, Col. 2, for “  Vana,” read “  Sana.”
„  6, No. 18,/or “ chinohar,” read “ chlnchar.”
n 8, „ 33, for ‘‘ Jhllam district,”  read “ Jhang district”
„  14, for “ Kabul,” read “  K&bul.”
„ 41, Col. 1, for “ pnllahi,”  read “ phnlahi.”
„  42, No. 262, &c. for “  Jcrahat,”  read “ Jarahat.”
„  49, Col. 2, for “ Khatan,” read “ Khutan.”
„  63> No. 339, “ lamp black” baa been erroneously planed with the mineral colors.
„ 66, „ 352, for “  Kashkar,”  read “ Kashgar.”
„  96, „ 417, for “  vitrous,” read “  vitreous.”
„ 102, „ 521, &c., for “ tanki,”  read“ tabki.”
„  104, „ 531, for “  dar,” read “  dAr.”
„ 112 (beading “ alum’'), for “ Phitkam,”  read Pitkaih.”
„  123 (bottom of 2nd col.), for “  20,000 feet,” read" 26,000 feet,”
„  158, No. 161,/or <! snmundar khAg,”  read “  safflundar cbag.”
„  156 (2nd col. last line), for “ kimakht,” read “ kimukht.”
„ 158, No. 651, for “  Shiraz,”  read “ Shlrnas.”
„  177 (1st col. note), for “ collapcs,”  read “ collapses.”
„  187, last line, for “ of,” read “  off.”
„  193, No. 757, for “ dying,” read “  dyeing.”
„  197 (1st col.), for “  dSmani-i-koh,”  read “  dftman-i-koh.”
„  204 (1st col.), for “  Aconitifolious,”  read “ aconitifolius."

239, No, 841, after “ phog,” insert “  the flower and fruit of “ Calligonum polygonoides.”
„ 244, „ 870, for “ suya,”  read “  siya.”
„  244 (2nd col., bottom), for « athawanA,” read “  atharvana.”
„  245, No. 880, for “ Cenclirm echiatusread “ C. echinatus.”
„  257, „ 893, for “ samarAk,”  read “ samaruk.”
„  260 (top of 2nd col.), “ used by mifis,” read “ Kashmiris,”  and dele the syllable “ kasli”  in the

2nd line above.
____________________ — “ calliflower,” read “ cauliflower.”
„  264, No. 923, after “ pbogli,” insert “ ( Calligonum polygonoides.)
„  269 (bottom of 2nd col.), for “ berberi,” read “ berberis.”
„  270, No. 962, for “ <Ugli,” read “ dakh.”
„  319 (1st Col.), for “ phalijari,”  read “ pilijari.” _

-----------(2nd col., top), for ‘‘ ra is in read ‘‘ currantfor “ resembles,” read “ i sand / o r  “ Berberis
lycium," read “  Berberis sp.------

---- -------------------------- f or “  Foliosmn,”  read “foliolosum,”
„  320 (1st col., near bottom), for “  a species of prunellaread “ Prunella vulgaris.
„  322 (3rd and 4th headings), read « MOIST,”  for “ dry and “ D E Y for “  moist."
„  S23, No. 1079, after “ dried,”  add “  they aw imported from Afghanistan.5’
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Page 323, No. 1084, fir “ faliosum,”  read “ foliolosum;”  and/or “ phalli jari” read “ pill jari,”
:x' „ 326, „  1094, after “ ehatnjia,” add “ chirmatti.”

—----------Note (last word), for “ Delhi,” road “ Lahore, Miiltfin and the Sutlej at least.”
„ 3.10, No. 1122, for “ Polynesiaread “ Polanisia.”
„ 335,, „ 1163, after “ dam&han,”  add “ damiya, dhamiya or tamiyn (Pji).”
„ 33G, (heading), for “  dquilariacea,”  read “ dquifoliaeeie.”

-----------No. 1173,for “ flood,”  read“  Wood.”
„ 307, „ 1175, far “ Qmssicles,” jread “ Quassiades.”
„ 339, „ 1X26, for “ CtUorla ternata,”  read “ CUtoria ternatea
„ 343, „ 1224, for “ medMnale," read “ medkaginia.”

„ 1232, for “ alsua,V read “ absus.”
„ 34G, „ 1217, for a rubicunda,” read “ ruUeaulis.”
„ 348, „ 1269, for “ Citrullus colocynthus,” read “  Cucumis coiacynthidis.”
„ 351, „ 1295, after “  (2435), Kashmir,” add “  wild.”
„ 352, „ 1299, for “ parsley,” read “ petroselinum.”

---------- - (column 2nd, near the bottom), for “ his,” read “  the.”
„ 353, No. 1300, after “  Siam sp.----- ?”  add “ or Eryngium.”

-----------„ 1300, for “ species of Convattaria,”  read “ Convallaria vertkillata.”
„ 357, „ 1326, for “ Spilanthus,”  read “ Spilanthes.”
„  358, „ 1334, after “ gokru,” dele (?).
„  369, „ 1813, after “ Ferrugirtcaf read “ (or Eurnjica).”
„ 361, „ 1358, for “ Rhazia;” read “  Rhazya.”
„ 367, „ 1421, for “ Pharbites,”  read “ Pharbitia.”
„ 373, „  1460, lifter “ Kankol mirieh,” add “ this name is also given to the berries of Celtis.”
„  374, „ 1467, after “  Tiglium,”  add “  Baliospermum indicum,”
„ 376, „ 1474, for “ Rottleria,”  read “ Rottlera.”
„ 391 (3rd col.),/or;*Folioswm,” read “foliolosum,11

«  „ 395 (2nd „  ), for “ generally,”  read “  generically.”
„ 403 (2nd „ near bottom), for “ alternative,” read “  alterative.”
„ 404 (2nd „ 3rd line from bottom),for “ yields,”  read “ yield.”
„ 471, No. 1718, for “ cusps,” read “  cups.”

——....... „  1723, for “ jbfind,”  read “ jhand.”
„ 472 (top of 2nd column), far “  bhan,” read “  bfi.n.”
„ 503, No. 1751, dele f  from the word “ Kangra,” and place it against “ Royi.e,”  further down.
„ 510, „ 1759,/or “ tirwah,” read “ Tiroch.”
„ 514, „ 1785, for “ ser” read “ sar.”
„ 524,/or “ GiOLBSTKa.VM,” read “ COLDSTREAM.”
„ 541 (near bottom), for “ seorrata” read “  serrata.”
„ 564, No. 1809, for “ chota but!,”  read “  chitta biitl.”
„ 564, „ 1810, for “  lathes,” read “  laths,”
„ 591, „ 2018, add “ (or P. arya f)”



INTRODUCTION.

W hen the Exhibition of 1864 closed, it was designed to publish a Cat
alogue of the articles exhibited, together with a brief description, such as 
was published after the International Exhibition of 1862.

But gradually as the work progressed, it was found that the materials 
available could be worked up into something more complete than a mere 
Catalogue | and, consequently, the original design was abandoned, and I  
set myself to the task of endeavouring to prepare a “  H and-B ook or the 
E conomic P roducts or the P unjab.’ '

For writing such a Hand-book, it would have been necessary either to 
adopt an alphabetical arrangement of the names of articles described, or 
else to classify the specimens and describe the products according to 
classes. This latter plan was adopted, partly because it was easier in the 
state in which the materials then were; partly because the principle of 
classification is more scientifically correct, and helps to give a better idea 
of the groups of products which the province supplies; and partly also, 
because adopting a classified plan, and taking the individual specimens 
for description from the Exhibition collection, the original design of 
preparing a Catalogue would not be altogether overthrown.

Moreover, in preparing the collection of the Central Museum at Lahore, 
in the Economic Department, the specimens have been so selected and 
arranged, as to illustrate this Hand-book; and now any visitor going round 
with the volume in his hand will he able to examine in substance, any 
specimen he reads a verbal description of.

A  collection properly grouped together becomes to the intelligent specta
tor, a perfect history o f the social condition of the country it represents. 
The peculiarities of various tribes are revealed by their clothing, by their 
arms, and their trade implements, which are represented inappropriate 
sections of the collection,--while the prevalence of peculiar classes of 
manufactures, the specimens o f their fine arts, and their musical instrn-

B
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ments, give an insight into the tastes and habits of the people, and 
indicate to a certain extent, the phenomena of their mental and moral 
condition. Nor is this a ll; the grouping together of series of products o f 
different localities, especially in a provincial Exhibition, gives us more 
information about the trade resources of the country and shows more what 
it is capable o f producing, than the most detailed accounts of travellers and 
observers, be they never so acute; for, provided only that the district col
lections be made with ordinary intelligence, we have the inestimable 
advantage of taking a comparative view of several regions rather than an 
isolated view, however perfect, of any one. Nor does our knowledge of 
language pass, without benefit; the interesting synonyms that occur as we 
review the same substances produced by different, districts and note the 
names that each district gives them, furnish us with a fund of informa
tion that dictionaries and text books can never supply.

The Exhibition of the Punjab o f 1864, was the first of the kind in 
Upper India, and was opened almost simultaneously with the Agricultural 
Exhibition of Calcutta, and was closely followed by an Exhibition held at 
Roorkee, in the N. W. Provinces.

The Exhibition was primarily for the products o f the Punjab, including 
Kashmir and adjacent States, and the hill districts of Simla and Ivangra, 
as far as Spiti, Lahaul, and the borders of Thibet. The political bound
aries of the Punjab were taken for tbe purposes of the Exhibition rather 
than the natural or geographical, and accordingly the gold tinsel work 
and ivory miniatures o f Delhi and the indigos o f  Hansi, were allowed to 
compete as Punjab produce. Accordingly the present work includes the 
products o f all these territories.

It will be observed, that apart from those articles which are confessed
ly  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 o f the places from which they are exhibited, but are in fact col
lected from a variety of external sources. In not a few districts, the im
ported articles are quite equal in number to the indigenous.. I f  a district 
is specially productive o f any particular commodity, it is sure to be defici
ent in some other, which it has to import. If, for instance, the district 
produce all the grain it consumes, it is likely to import the greater part 
o f its other requisites,— if it is a dye-producing district, or a mineral
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yielding one, like the Hill States, its grain will he imported. It may be 
interesting 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 commodities may be conveniently grouped as 
follows:—

I.— Articles produced either in the place where 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.
I I .— Goods derived from Kabul, Kandahar, Bukhara, and Badakshan,
&c. ; through the Bolan, Khaibar, and other passes and routes of the 
West and North West Frontier. H I .— Articles direct from Kashmir 
and its provinces, and with, them may be classed the Thibetan products, 
coming via Yarkand. JY.— Articles brought; from Hindustan, by Delhi 
&c. Y .— Articles imported from Bombay, Karachi, and*from Calcutta.
The substances included in this last division are in their turn the products 
o f a variety of countries, European, 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; merely distinguishing European goods from those o f 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 
from. 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.

I .— Articles produced within the Punjab, comprising the produce (1st) 
o f the Plains; and (2nd) of the Hills. ’ •

The Plain districts of the Punjab, greatly resemble one another in their 
general physical features,—-the main difference consists in the fact that 
some are better irrigated than others, and that some include large tracts 
o f  sandy unproductive country, like the desert portion or “  thal ”  o f Mul
tan or Muzafiargarh. The climate of such districts is hot 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 Bari Doabs, where not only do the great rivers fertilize the soil, but 
the periodical rainy season seldom fails to yield an abundant increase to 
the summer sown crops of the “hharif.”
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Exclusively consisting o f an alluvial clay soil, more or less intermixed 
with sand, which has been either washed down by the great rivers or col
lected together by the effect of wind-storms, .the plains contain but few 
mineral products.* In almost all districts “ kankar,”  consisting of irregu • 
lar and fantastically shaped pieces o f calcareous concrete, abounds; this 
forms the principal material .for road-making, and this is the substance, of 
which is constructed, for more than two-thirds of its whole length, that 
gigantic roadway, which connects the capital of our Indian Empire with 
its farthest outpost on the Khaibar frontier : this mineral also yields when 
burnt, an excellent lime for mortar, a quality not a little valuable in dis
tricts where for miles round, the plough of the farmer never strikes upon 
a stone, and which would be otherwise dependent upon the imports of 
other districts before a single house could he erected.

Coarse pottery clay is found in every district, sufficiently plastic to 
produce the rude vessels in common use, and generally fit for brick-mak
ing ; while the relics o f 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 occur in several parts, 
which are only useful as washes for houses and walls. Common salt is 
produced by evaporation from brine pits in the Gurgaon district, and to
gether with the produce o f the “ Sambhar”  and other salt lakes of the 
Jaipur territory, forms an important article of export eastward; while 
all the Punjab proper, down to the southern Deraj at is supplied from the 
mines of the Salt Eange, 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 Multan,
Dera Ghazi Khan, Jhang, and Gugaira, where it effloresces spontaneously 
about old ruins, and is collected and purified by boiling and re-crystalliza
tion. It forms a considerable article o f export both inland, beyond the 
frontier, and also to the seaports. A  company for the manufacture of 
saltpetre has recently been established at MiUtan. Crude soda, called 
“  sajji,” is produced in Sirsa and Gugaira, &c., by burning various saline

* Speaking of the “ plains ” in this place, I of course exclude, not only those districts which contain por
tions of the great Himalayan chain or its abutments, but also those which contain the inferior ranges, such 
as the Jhilam and Shahpta districts intersected by the Sait Range, or the Delhi and Gurgaon districts, into 
which branches of the Aravalli hills extend; the mineral products of such are far more varied and interesting.
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plants of - the Salsola tribe, which abound in the “ thals”  or deserts 
during the rainy season; it is exported principally to the other districts 
within the province.

Alum forms a very important product and article of commerce at Kala- 
bagh, whence it is exported to all parts of the Punjab, and is taken also 
to Hindustan.

In several o f the large cities some chemical preparations are manufac
tured more or less imperfectly; at Lahore for instance, mineral acids—  
sulphuric, nitric, mixed nitric or Jqua regia, and hydrochloric, are made.
Sulphate of copper, and acetate of copper (“  iangar are produced at 
Amritsar, at which place, as well as at Jagadri in Ainbalah, borax, brought 
down in a crude state from Ladakh, is refined and crystallized. At 
Lahore, a salt, termed “ lota khar,”  which is a very impure cyanide of 
potassium, is prepared for the purpose o f electro-plating; and some of the 
impure salts o f mercury, “  raskapur(m ixture of calomel and corrosive 
sublimate,) and “ dar chigna”  (corrosive sublimate), are occasionally 

■ manufactured; as also the sulphurets o f arsenic, “ nansliadar kani and 
“ hartal,” and also the oxide of lead, “  miirda sang;” though the processes 
are unwillingly disclosed by the manufacturers. Salammoniac forms a 
considerable article o f trade in Karnal, where the manufacture has been 
known for ages. “  Basis”  and “  kahi,” — earths containing iron in the 
form of an anhydrous protosulphate of iron in white satin-like crystals 
and in the form of a sesquisulphate, are obtained from certain bituminous 
shales, and are found extensively mixed with the alum shales, at Kalabagh 
and at Find Dadan Khan; they form a considerable article o f internal 
trade, being much used for dyeing purposes, and as a styptic and astrin
gent in medicine. These are almost the only mineral products of the 
plain districts.

W e turn next to the products of the vegetable kingdom, I he rich 
and fertile tracts that border on the great rivers,-—extending inland to
wards the centres of the “ doabs,” as far as the fecundating influences of 
their waters are felt,— yield annually an abundant harvest of grains oi all 
kinds and pulse, which form the staple articles of food to the great ma
jority of the population. As a rule, the cultivators do not consume the 
wheat they produce, hut keep it for sale, and subsist on the pulses, barley, 
and inferior grains. Bice is grown in many of the plain districts, espe
cially along the hanks of the rivers. The rices of the Kangra Valley



and of Peshawur are celebrated. Of fruits that are dried as articles of 
trade, tlie number is few : the berries o f the Capparis aphylla, the Saha- 
dora persica, and some others are dried or pickled, but only for local 
consumption. The districts o f Multan, Dera Ghazi Khan and Muzaiffar*
•garh, produce dates in large quantities; which are, however, o f an inferior 
k ind ; they are preserved, either by being dried or else by being boiled 
in oil and water, and then dried. The dates are the produce of Plmnioc 
sylvestris; unless indeed those at Multan be considered as P. dadylifera.

The fruits grown in the Punjab are too numerous to be inserted here, 
but mangoes, peaches, plums and grapes, melons, strawberries introduced 
from Europe, oranges, lemons, limes and citrons, a re among the best.

Of spices, red pepper, turmeric, cummin, anise and coriander, are the 
commonest products.

Sugar-cane in several varieties is grown abundantly in well irriga
ted places, and the manufacture and export o f molasses and sugar is large. 
Tobacco, cotton, and flax, also, must not be forgotten among the agri
cultural products which the Punjab can show.

O f dye stuffs, almost every district produces some. Indigo is cultivated 
in most districts, but in very small quantities and of inferior quality, ex
cept in Multan, where it always has been in considerable repute, and is 
now likely to be still more so under the auspices of the Punjab Indigo 
Company recently established, whose out-turn o f indigo promises soon to 
equal the manufacture o f Bengal. The “ Mxiltani n il”  is an established 
quality of indigo with the dyers throughout the Province. Dera Ghazi 
Khan still continues to produce this dye, it is said to have once had a 
very large trade in it with Khorasan; which, however, was diminished 
owing to the adulteration practised in the manufacture.* Another dye 
stuff, that is an article o f trade in many of the districts, is kussnmbha, or 
safflower (Carthwtins iinctorius). The best is brought from the Hills, but 
Huskyarpur kussumbha is a recognized variety, as second in quality, and 
G-ujrst kussumbha is also to be had in the Lahore bazars. Other dyes, 
such as pomegranate-rind, dhak flowers, tun flowers, mehhdi {Lamonid), 
are produced in various districts and will receive special notice in their 
appropriate place.

* Majob Pollock’s Report on Dera Ghazi Khte,
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The galls produced on Tamariat or “  faras tree,” used for dyeing
purposes, are largely gathered in the Jhang, Gugaira and Muzaffargarh 
districts, as also in the Dera Ghazf Khan districts, where as much as 500 
maurids are annually collected.31'

Oils are largely manufactured in every district. The “  assu ’ or tara- 
am\xi fSimpis sjo.), “  saroh” fSinapis mcemoscij, “ t i l ”  (Sesamum orien- 
tale), and “ alsi,” or linseed oil, being the commonest. Almond oil is 

, manufactured in small'quantities at a very high price, and oils expressed
•from the 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; 
the other oils are prepared principally for medicinal purposes by the drug
gists of the larger cities.

Gums are produced, hut not in any thing like the variety in which they 
occur in the southern provinces. Most of these that are medicinal or 
fragrant are imported, and will be noticed in our account o f the Hindustan 
and North West Frontier produce. Gum of the Acacia arahica is common, 
the best comes from Delhi, though it is capable of being produced of excel
lent quality in other districts. The “  sir is ’ ’ (Acacia senssa), yields a 
coarse gum used by calico printers. The "d h a k ”  yields an astringent 
gum much used in medicine, and is said to he produced about 1 hanewar,
Ambalah, and some adjacent localities where there are large jungles 
covered with dhak trees. Lac is produced in many districts, especially 
in .Niirpur, in the Kangra valley, and in Ivapurthalia, where the insect 
lives on the dhak. tree, just mentioned.

Of drugs used by the native practitioners, not a few are the common 
produce of nearly all districts in the Punjab, hut a considerable number 
are brought from the Hills, and others come from Afghanistan, Kabul, 
and Turkistan, as far as the borders of Bussian territory,! The remain
ing drugs in use are imported from Central and Southern India, from the 
islands, or from the Persian Gulf. Delhi and Amritsar are the central 
markets for imported medicines.

Of wools and silks, the finer kinds are not the produce of the .Plains, *

* Majob B ollock’s Rope; on Dera Qbfizi Khan.
f The “ gillar pair,” a sen%eed (Laminaria), used as a drug, is an instance of this. It is obtained solely 

via Yarkand, from the shores of the Caspian sea. Cunningham, in his “ Ladakh,̂  has made a great 
mistake about this drug ; ho calls it a stone ! the word is “ pair,”  a leaf, not "gat4har, a.stone.



but goats' hair and common sheeps5 wool, form articles o f internal pro- 
| duction and distribution,

The cultivation of silk in Griirdaspur and Peshawur may still be said 
to be experimental,— but there is every hope of this product becoming 
a staple one of the sub-montane, if not of several of the Plain, districts.
Already Gujrat, Shahpur, Lahore, and Amritsar, have taken up the sub
ject ; and the experiments, as far as they have gone, have been most 
promising. -

Or M anufactured A rticles in use in the province, the great majority 
are produced within the Punjab, a few are however brought in by the ISf.
W . Frontier trade. The demand for European piece goods, and for vari
ous other articles of European manufacture, useful and ornamental, is daily 
increasing.

Within the province, several cities and districts have become celebra- 
ed for particular manufactures ,• and native society, ever slow to change., 
maintains the distinction, although many other places might, and indeed 
to some extent do, produce equally well the very same articles.

Cotton goods are of universal manufacture, but the Jalandhar Doab is 
especially celebrated for its cotton fabrics, and among them the “ ghati/' 
or diaper cloth. The fine cotton “ lungis,51 of Peshawur and the carpets 
o f the Deraj at, are also remarkable. Umbrellas are manufactured in the 
Jalandhar Doah.

Multan, Bahawalpur, and Lahore, have long been celebrated for silks; 
Bahawalpur especially for its figured and fancy silks, and Lahore for 
striped and plain silk pieces. Pattiala., Giirdaspur, Shahpur, Peshawur, 
Ludhiana and Amritsar, also manufacture silks.

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

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 emigrated colonies of Kashmiris, is 
practised at the same cities, as also at Nurpur and Adinanagar, hut with 
greatest success at 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 weaving of Gujraf and Gurdaspur is quite in
ferior. In Lahore, shawls are made from “ Kabuli pashm,”  a wool which

&*V "St . ' t, / -'-/AAAvA xAv.:': ' ; -S-.if,' V ■'A'-'-'............... - Wv A A' A > .A-A',.,

111 <SL
VHl INTRODUCTION.



® . ' ■ , ' 1 r.'; ' ' * 3> ' :
■ - ■'*' U s ^ \

<SL
INTRODUCTION. «

Is inferior to the Thibetan, shawl wool. These shawls are plain and not 
patterned like the others. They are called “ Labor! chaddar.” *

Lahore and Delhi are noted for their gold woven fabrics, and light 
silk muslin fabrics interwoven with gold threads, as well as for all kinds 
of work in tinsel or kalabatun.

The art of embroidery is one very consonant with the habits o f tbe 
people ; their patience and delicate handling render su ccess  certain, and 
there is scarcely a town or city where creditable embroidery cannot be 
found. But Dellxif is tbe great place for embroidered fabrics both in silk 
and gold threads. In. Lahore and Amritsar the manufacture o f “ kala
batun,” or gold thread, is extensively carried on.

Most of the large cities manufacture vessels of brass and other 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 
imported from Europe.

The manufacture of armour,— swords, guns, and the like,— once had its 
grand centre at Lahore; 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 Nizamabad in the Q-uj ran walla district (their manu
factures were well represented in the Exhibition), others have gone to Gfuj- 
rat, the cutlery o f which place is noted; and the “  koftgars,” who used to 
inlay 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 Loharan in the Seal- 
kot district. They ha ve recently also gone into the Cluj rat and Q-ujran- 
walla districts, where they develope their art in works of peace; and now 
instead of Sikh armour, inlay caskets, studs, vases, paper-cutters, letter 
weights, and other fancy articles. There are still persons at Lahore who 
can work magnificently in inlaid armour, and do so occasionally at the 
call o f the collectors o f articles of vertu; hut in Lahore it is almost im
possible to get the articles above enumerated as made at Sealkot, Gujrat 
or Nizamabad.

Much encouragement has recently been given to this beautiful art; and

* The wool is the produce of the I)umba sheep..
f  This is said only with reference to the Punjab itself) the embroidery and needle-work, “ amlikar,” of 

Kashmir, both in gold thread, silk, and pashmina, is quite unequalled.
C
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the subject is well worthy the attention of European merchants, as these 
articles find a ready sale at home. Most o f the native workmen are how
ever poor, and require the assistance o f pecuniary advances to carry on 
the w ork; and, as they have but little originality as to the form o f articles, 
it is desirable to furnish them with full size drawings, such as o f caskets, 
candlesticks, vases, inkstands, & c.; with the help o f these the most beauti
ful specimens of this art may be produced.

Ivory painting is carried on with unequalled success at Delhi, as is also 
the art of making jewellery in. the European fashion. Enamelling of 
great beauty is executed at Multan, and also in the Kangra district. Here, 
as in all other countries, the localization of peculiar manufactures in dis
tricts and even within the confines o f a single village is observable.

A  more minute account o f 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 o f  the general products of the province.

2nd.— T he produce of the H ills next demands attention; it is 
not very extensive in either raw or manufactured departments, hut never
theless the articles o f 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 o f carriage does not render their import unre- 
munerative. The districts taken into consideration under this head are 
the Himalayan districts, Chamba, Kulu, Lahaul, Kanawar, Spiti, and the 
Simla States; the other districts traversed by inferior ranges, are Pesha- 
wur, the Derajat, Eawalpindi, Jliilam, Shahpur, Delhi, Gurgaon, Hissar, &c.

One of the most valuable imports is the Thibetan shawl wool, which 
supplies the shawl weaving cities o f Amritsar, Gujrat, &c\, this comes from 
Cluingthan via L e and Eampur. W ool, the produce o f Rampur itself, is 
also imported,

From the Himalayan range comes iron, principally from the Sukefc 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 o f trade. Lead is also 
worked at Jammu, and large quantities o f galena or lead ore are imported 
from Kabul and Kandahar; this is principally imported in lieu o f 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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Slates are occasionally brought down, and will be more frequently so as 
the roads are improved and the quarries worked more cheaply; they are 
of excellent quality.

Of edible products, ginger, the best turmeric, walnuts, apples, and pears, 
apricots, the nuts of the edible pine, fPinus gerardiana,) the 4 zira siya,” 
or carraway, (Carmu nigrum) ; and a considerable number of vegetable 
drugs, consisting of plants, ferns, and even lichens, form the staple articles 
of import. Among these may be mentioned chiretta, “ sal ip / ’ rhubarb, 
extract of berberry, rasaut,” ) the pachet root or costus, violets, aconite, 
mix vomica, and spikenard.

The Kangra district has a great export trade in rice, of which the 
most esteemed kind is the basnaati. ’ Peshawur is similarly productive, 
but it is principally celebrated for the ‘4 bara’ ’ or scented rice, grown on 
the banks of the Bara river, which is exported and commands a high 
price.

Of dyes, the best kussumbha or safflower, akal-bir (the root of Datiscm 
can-nabinas), kamela, (the powder from the Capsules of Rottlei a tinciorici), 
and harsinghar (flowers of Ngctanthes trislis), are the most important. A 
madder root is also common•; it is, however, doubtful if  this will equal the 
Ghazni madder. European enterprise has begun to take notice o f  the 
valuable fibres yielded by many hill plants, the nettle, the rozelle, the lull 
hemp, and others. Many other valuable plants are being tried, among 
which hops may he mentioned. It will be almost unnecessary to add to 
the list o f H ill products the huge logs o f deodar cedar, of the Firms 
excelsa, and a few others upon which the districts of the plains, 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
cept that by the native process o f preparation, this most valuable product
o f the crude resin is allowed to evaporate.

The tea plantations now flourishing in many parts of the Hills must not 
be forgotten: nor will it be easy to overestimate the value of theii pro
duce, if  only ft can be made to find favor in Kashmir and other parts, so 
as to supplant the costly and deficient import of Chinese tea across the 
frontier of Thibet.

Kulu produces opium. The British districts of Spiti and Laliaul have
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but little trade. Spiti appears well suited in every respect for the pro
duction of shawl w ool; but its sterility is a drawback as to pasturage.* * * §
Kanawar is just to the south of Spiti, having as its capital Bampur, a 
place noted for its wools.f An annual fair is held there. Bampur is 
also an emporium for borax which passes thence to Karachi; and also, as 
before mentioned, for the shawl wool which supplies the Punjab.

The manufactures of the Himalayan hill districts consist almost exclu
sively 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 European articles. At Simla, embroidery in leather is 
practised.

The Hills in the other parts of the Punjab are not without their pro
ducts. The low ranges around Delhi and Grurgaon, yield building stone, 
sandstone, and marble. At Aurangpur crystal is found. In Grurgaon 
there is iron, in Hissar 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 Bange 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,J coal or lignite, pure sulphur 
(made at Rabat), gypsum, § convertible into plaster of Paris, and also 
alum at Kutki and Kalabagh, and “ kabi,” or sulphate of iron earth, and 
gold dust. Petroleum also is attracting attention in these hills.

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

* Spiti has a peculiar importance as being the only portion of British Territory bordering on Chinese 
Thibet. Mb . PHILIP Egebton has discussed the possibilities of a trade route through this province, in 
the Appendix to his “ Journal of a Tonr through Spiti”  (Cundall and .Downes, London, 1864,) a book 
which will well repay perusal, both from the interest of its subject matter and the beauty of the large 
photographs which illustrate it.

f  Fine samples of iron, hill hemp, and also a good tobacco from Rarnpur have been exhibited by Mb .
T er A rratoon of Lahore. Much information respecting the interesting district of Kanawar, will be 
found in Ge KRARd ’S “ Account of Kan&war,”  1833.

t  A  new discovery of a Ant-class iron, in hills belonging to this series, is due to the energy of DR.
Henderson, Civil Surgeon of Shahpbr, who not only found out the ore, bnt did not rest till he had 
experimentally smelted a quantity and forged bars, of the metal. The Engineers o f the Railway have pro
nounced this iron excellent.

§ Gypsum, occurs as selenite,—as fibrous gypsum,—as a hard granular gypsum, which takes a polish 
like marble,—and as a softer stone useful for calcination to form plaster of Paris.
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at Dera Ghazi Khan a kind of oehreous marl, called Multan i matii, is im
ported from the Hills, to the extent of 10,000 maunds a year.* Some 
lignite 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 is grown in the hills o f the Dera Ismail 
Khan border.

The “ khair,”  (Acacia catechu,) which yields “ kath,”  or catechu, grows 
in several H ill States. This tree is noticed by C aptain  B arn es , as a tree 
o f the Kangra district, and it grows also in greater or less abundance in 
the lower hills, f  as also in the Yusufzai and Peshawur, bnt 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 o f Ladakh, &c., are included under the head o f Kashmir 
imports.

In concluding the notice of products directly referable to the Punjab 
itself, it will be interesting to examine the lists o f the articles imported 
into the larger trading cities, both in the upper and the lower parts o f the 
province—--this will give a good idea o f the interchange of articles o f  com
merce. I  have obtained for this purpose returns from Lahore, Amritsar, 
and Ludhiana, as representing the upper and lower portions of the pro
vince : 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 o f the North 
Western trade, to be noticed hereafter, and only such things from the 
Punjab as are only obtainable southward. Delhi again is the mart for all 
the Hindustan trade from Jhansi, ITlwar, Patna, Gwalior, and other 
places, as also for commodities imported via Calcutta.

The characteristics o f the internal trade of the Punjab will therefore 
best be ascertained from the import lists of the more central cities, which 
are not specially devoted to trade from one quarter more than another.

To commence with Amritsar. The following list o f articles imported

* P o llo ck ’s  Report on Dera GMsf KMn. It would seem that several descriptions of earth are in
cluded in this account, one being the yellow marl alluded to, another being a kind of fuller’s earth ; see, 
however the sequel in Class I., under head of “ Earths.”

f I have seen this tree all up the lower valley of the R&vi. In the Kangra district there are not a few 
catechu trees around Nurpfir, in which city there is a great trade in red leather ; the astringent wood of the 
tree is used in the manufacture.



/ s  V \

|(*)| <SL- k_/XJ
s lv  INTRODUCTION.

has been compiled from the Octroi papers of the city. The iist is not 
exhaustive, and merely gives the principal articles.
A!um- Salt (Shahpur, Pind Dadan Khan, from the
Antimony. Salt Range).
Drags. Raw silk (largely).
Glass beads, &c., from Delhi. Wool.
Gums, principally katira and kjkar. Umbrellas (made towards Jalandhar Doab)
“  Kbarya mitti ” (fireclay, used for maiding Soap.

crucibles), from Multan. Canes.
Charcoal. _ Sugar.
Horse hair. “  Kaldi,” whiteing.
Lakh (lac-dye and resin). Tea (Calcutta). Hill tea is scarcely at all
Mats and punkahs of “ patha,”  from Pesli- imported for native consumption. Thi- 

awnf (in large quantites). bet or China brick tea brought overland is
Madder (Afghanistan), via Dera Ismail a rarity.

Khan, &c., and Multan. Timber (Hills).
Fruits (Kabul). Tobacco.
Dye stuffs. Wax (Hills).
Fishing tackle. Vinegar (Delhi).

. The Bombay and Calcutta goods are represented b y -
European fabrics, such as cotton goods of Jewels, including pearls (Ceylon and Per

sons —• prints, chintzes, muslins, long sian Gulf, vid Calcutta and Bombay), 
cloth, calico, Turkey red cloth, &c., broad- Cowries (shells used as coin). Bombay, 
cloth, silk, velvet, &c., &c. Calcutta and Karachi.

Glass-ware and porcelain. Corks (Calcutta).
Window glass. Indian rubber.
Gums and assafeetida (Bombay). Cutlery (Bombay).
Tea and Coffee (Bombay and Calcutta). Safeda (carbonate o f lead).
Iron (Bombay) and other metals— brass, Chrome yellow, “  peori wilayti."
( zinc, and copper. Prussian-blue, “  nil wilayti.”

Gunny bags and taut (Calcutta). Bichromate o f potash, «  kahi surkh."
Spices (Bombay and Calcutta). Caustic.
Cocoa-nuts and kernels called “ naryel ” and Sulphate of copper, “  nila tfitya.”

“ khopa,” respectively.
Ivory, probably from the Himalayan ‘ tjwai ’ ,

but also from abroad.

I lie imports into the city of Lahore are here given, as they are in a 
very complete form, as to the locality whence they are imported. The 
Calcutta goods include both European imports and' the produce of Ben,

Bengal or Southern and Central Indian Produce—
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Black pepper. Cardamoms,
ton g  pepper or cubebs. Mace.
Betel nuts. Cochineal.
Cinnamon. Bengal indigo.
Cocoa-nuts, shells, and also the kernels Cloves.

(khopa). 1)ates-
Pan leaves, &c. Coarse sills.
Nutmegs.

Foreign imports coming via Calcutta—
Europe piece goods. Vitriol, blue.
Fancy ware. ® e(* êa(t
Glass. Arsenic (white and yellow).
Coffee. , Safeda (white lead).

Sago. ThreaA-
Tea. W -

From Bombay—
C“ Akarkarha.”

zinc Oak galls (majuphal).
j^eacj £ Surinjan ( Qolchicwm).
Copper, g "v Birwi.
Iron P  “  Samundar khag” (dorsal bone o f cuttle

Brass (sheet). Hah).
Sulphur (vitreous and roll). ^Gauzaban.
Luban (benzoin), two kinds. Sandal wool.
Sundras (Indian copal). . Cochineal.
Bakain wood (red dyeing wood). Surma (antimony).

B y the internal trade, including Kashmir, the imports are—
Saffron. Kashmir paper,

i Soalkot paper. “  Ghikri or boxwood.
Oil. Cotton.
Native thread. Bamboos.
\ (  “  Kuth,”  or costus root. “  Akal-bir ” (yellow dye),
§  < “  Thotha," or spurious costus root, “  Kussumfcha (safflower),

f i  /  «  n]uik „ «  Brin munj,”  leaves from the flower stalks of

Native tabacco. ”  ”  Saccharum munja.
Mats and punkas, from Peshawar. “  Sirki and kanna, stems of S■ munja.
“  Mauli surkh ” (colored thread in skeins). Hides (tauri).
Sajji (soda). Pelt (namdah).
Gach and pa'ndo (whiteing). Willow flower water ( ’arak bed mushk).
Charcoal. Silken leashes and girdles.
Silk pieces. Legs o f charpoys (lacquered).
“  Nafakasturi ”  (musk balls.)
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“ Keora,” a perfume (essence of Pandams Iron from Gwalior.
odorattssimus.) Gil-i-zard, yellow earth from Gwalior.

Sandal wood oil. Geru, red earth.
“  Attars.”  K.hard-mitti (a fire clay, like soapstone).

I Rosewater.

T o  a d d  y e t  a n oth er  list, the c it y  o f  L u d h ia n a  w ill fa ir ly  represent th e  
cities  n ea r  the H in d u sta n  fron tier . A  v e ry  com p lete  lis t  sh o w in g  th e  
va lue o f  on e  year ’ s im p o rt  o f  each  article  as w e ll as th e  lo ca lit ie s  o f  p r o 
d u ctio n , has been  o b lig in g ly  fu rn ish ed  b y  th e  D e p u ty  C om m ission er . I t  
w ill b e  n o tice d  th at th ere  is a la rg e  increase o v e r  th e  fo rm er lis t  in  B e n g a l 

and H in d u sta n  im p orts , and  a decrease in  th e  B o m b a y  g o o d s .
T h e  K a b u l trade is  rep resen ted  b y —

Imported yearly. From Value—Rupees.

Madder root, ... Ghazni and Ivhandabar, 15,000
Almonds, ... „  „  , 10,000
Kishmish* (small raisins without

seeds), .... „  „  4,000
Munakka (raisins), ... „  „  1 ,000
Pistachio nuts, ... „  „  2,000

T h e  in te rn a l trade w ith  va riou s  d istr icts  o f  th e  P u n ja b , a n d  in c lu d in g  
th e  v a r io u s  H i l l  S tates  is as fo llo w s  :—

Imported yearly. From Value—Rupees.

Rice of kinds, ... Kangra, 1 lakh; Delhi, 40,000, 1,40,000
Leather and shoes, ... Delhi, 6,000; Punjab, 8,000, 14,000
Alum, ... Lahore, Kalabagh, 4,000
Dry ginger, ... Hills, 2.000
Country indigo, ... Punjab, Ludhiana district, Pattiala,

and Ntiblia, 20,000
Turmeric, ... Hills, 6,000; Bengal, 5,000, 10,000
Kussumbha (safflower), ... Hills, 2,500; Bengal,! 2,500, 5 000

------------------------------------------------------------------------------------------------ ;_____ J

* Kishmish are the small sweet seedless raisins which are so commonly seen in the Punjab, they are 
called sultana raisins by European grocers, Mum Mi* are common dried grapes, or pudding raisins, '
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Imported yearly. From [ Value—Rupees.

Bamboos, .•• Hills, 500
Ban nmtij, for string, &c., ... Punjab vid Pirozpur, ... ( 700
Vegetables of all kinds, ... Punjab, 19,000; Bengal, 6,000, 25,000
Wood and timber, ... Punjab, 8,500; Bengal, 2,000,... 5,500
“  Cbarras,” ... Rampur, Bishahr, &c., ... 325
Bhang, ... Hushyarpur district, ... 125
Opium, ... Rampur, Bishahr, ... 800
Poppy heads, ... District of Ludhiana, ... 2,500
Grain of all kinds, ... Punjab vid Firozpnr, and District

of Ludhiana, .. . 2,00,000
Ghi, , ... Knrnal, &c., ... 25,000
Brown and pale molasses, ... Jdlandhar and Ludhiana districts, 50,000
Moist sugar (shakar tari), ... Jalandhar and Ludhiana districts,
Oil (rape, &c,, &c.), ... Ludhiana district, ... 25,000
Seasamum (til), ... Punjab vid Firozpur and Ludhi-

„ana district, ... 25,000
Cotton, ... Ambalah, Pattiala, Nabha, and

Ludhiana district, ... 6,00,000
Gold ribbons, lace, edging, &c., Delhi and Pattiala, ... 70,000
Tobacco, ... District villages, 4,000; Bengal,

1,000, ... 5,000
“ San” fibre, ... The district villages, ... 25,000
Gums, ... Punjab, ... 3,000
Ivory, ••• ' Vid the Punjab (from Bombay ?} 10,000
Lac, ... Punjab, ... 10,000
“  M ali,” galls of tamarisk, ... Multan, ... 2,000
Blanket and woollen goods, ... Punjab, ... 50,000
Cotton cloths (native), ... Punjab, .. . 50,000
Earthen and China vessels, ... Punjab, 3,000; Bengal, 2,000.... 5,000

T h e  trade w ith  H in d u sta n  an d  B e n g a l is  rep resen ted  b y  th e  fo llow in g ; 

lis t , w h ich  in clu d es  a lso E u ro p e a n  g o o d s  c o m in g  from  C alcutta , a n d  th e  , ;

reader sh ou ld  hear in  m in d  th a t  th e  term  B e n g a l in  th is  lis t  is a tran sla tion  

o f  “  P u rb ,”  w h ich  is  in  th e  P u n ja b  ap p lied  v e ry  lo o se ly , and m a y  s ig n ify  

a ll th e  cou ntries near B e n g a l, ja n d  in c lu d in g  even  th e  N o r th  W  ostern  

P rov in ces .

D '
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Imported yearly. Prom Value—Rupees,

European fancy goods, ... From Bombay, 4,000; Calcutta
and Delhi, 8,000, . ... 12,000

Tea, ... Calcutta and Bengal, .. . 30,000
Black pepper, ... Calcutta and Bengal, . . .  5,000
Turmeric, ... Half from Bengal and half from

Punjab, hills ( vid. supra), Ben- 19,000
Cocoa nut kernels (khopa), ... gal, ... 2,000
Dates, ... Bengal, ... 2,000
Indigo, prepared by European Bengal and Khurja, X. W. Provin-

method, ... ces, ... 1,900
Betel nuts, .. . Bengal, . . .  2,000
Cardamoms, .. . Calcutta, .. . 20,000
Cloves, •• Calcutta, .. . 1,000
Long pepper, with spices gene

rally, .. . Calcutta, .. . 30,000
Kussumbha, ... Half from the Punjab hills, and

half from Bengal, .. .  5,000
Copper vessels, ... Bengal, .. .  10,000
Iron and hardware, ... Calcutta, . . .  15,000
Gold mohurs, ... Calcutta, .. .  1,00,000
Silver coins, &c., ... Calcutta, . . .  1,00,000
Muradipice, ... Calcutta and from places where

they are cheap, . . .  50,000
Kauris (cowrie shells used as

coin), ... Bengal, . . .  2,000
Corals and pearls, ... Via Calcutta, & c., .. . 25,000
Coffee, .. . Via Calcutta, . . .  1,000
Babbar grass, for mats, &c., .. . Bengal, . . .  1,590
European piece goods, .. . Via Calcutta, . . .  70,000
Vegetables of kinds, .. . Punjab, 19,000; Bengal, 6,000;

(vid. supra), . . .  25,000
W ood and timber, ... Punjab, 3,500 ; Bengal,2,000,... 5,500
Lead, ... Calcutta, &c., .. .  5,000
Silk fabrics, ... Bengal, . . .  25,000
Tobacco, ••• 1)000 from Bengal, rest from

district villages (vid. supra), 5,000
Earthen and China vessels, ... 3,000 from Punjab; 2,000 from

Bengal (vid. supra), . . .  5,000
Precious stones, ... Bengal, .. . 10,000
“  Attars”  and perfumery, .. . Bengal, . . .  500
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The total of these values (excluding articles repeated in the lists, as 
produced in different places) gives as one year’s import to the city, Rs.
20,59,450, of which Es. 14,46,450 comes by way of the Punjab, and Es.
6,18,000, by Bengal, &c.

II .— W e now come to the products imported by the Khaibar and other 
Passes on the H. W . Frontier, comprising the products of Kabul, Bukhara,
&c,, &c.

The trade and resources of these countries have already formed the sub
ject of an able Report, by M r . E. H . D a v ie s , in 1862. The report is also 
illustrated by a number of appendices containing memoranda on particular 
products, and statistical tables o f great value and interest.

In this place, therefore, it will he 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.

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 province, from the sea coast of Bihlchistan to the 
plains o f Independent Tartary, bordering on the Orenburgh and Omsk 
frontiers o f Western Siberia.

The products o f these several regions find their way into the Punjab 
through the Passes o f  the Khaibar Hills, near the Safaid Koh, and also 
through those of the Sulaimani Range further south. The imports con
sist of the products o f  these localities as well as those commodities which 
come through them from Khokan, from Yarkand and China, and also 
from Russia,* and through the Kabul provinces from Persia. These

* The following is a list of Bussian articles found in 1838 In the Bazar at Kabul ; but as this was 25 
years ago, it is probable that a number of the articles have ceased to be imported, the trade from Europe 
fey Bombay and Calcutta having supplied the demand more cheaply and move easily :—
Gold-dust. Porcelain.
Russia gold coin and dueats, called “ bndki.” Flints.
Muskets, pistols. Beads and Corals (taken to India).
Gunlocks. “ Surapcch ”  (fish-bone).
Padlocks. Paper.
Knives and razors. Tea.
Iron and brass wares, Kimsan (a kind of leather.)
Cdppor. (The import has been supplanted by Euro- Kirmiz (cochineal).

pean trade). Sulphate of copper.
Russian snuff-boxes, &c. Iron trays.
Needles. Imitation gold wire, or kaUbatfin,
Glass, spectacles, and mirrors. Broadcloth.

’ .- \5? : ___
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territories, beginning soo th on the shores of the G ulf o f  India and the 
Arabian-Sea, and going northwards are first, Biluehistan, with its Passes 
the Bolan, the Mull a, and the Guleri, by which the trade of Afghanistan, 
passes into Sindh. Above that comes Afghanistan, including the provin
ces o f Kandahar, Kabul, Herat, and the provinces beyond the Hindu-Kush,
— BjldaksMn, Balh.k, and Kunduz,— these receive the trade from Turk is* 
tan and Khorasan, from Persia, Taliban and Yazd. Above these provin
ces are Khiva, Bukhara, and Khokan,— the great Azbak plains through 
which the river Sitmn and Jihun (Oxus and Jaxartes) flow; these take in 
the products o f  Central Asia and Independent Tartary, and also from the 
centre to which the caravans from Troiiska, Orenburgh, and Novo Iletsk, 
from Petropavolosk and Semapalatinsk introduce the iron, gold, porcelain, 
and other products o f Bussia, while the Khokan province represents the 
trade with Yarkand and China.

On the East of Bukhara and South o f  Khokan extends the Chinese 
frontier, represented by the provinces of Kashgar, Yarkand and Khutan, 
whose capital, is Ilchi.

I t  now remains to enumerate the produce of these provinces, and to 
indicate the route by which they gain access to our territories.

The trade o f Biluehistan and Afghanistan comes to the valley of the 
Indus through’ the Bolan pass, which is below the Punjab and opens on 
to Sindh,— through the Guleri. or Ghawelra, or Gummul pass, at Dera 
Ismail Khan,— and through the Tatra, Abkhana and Khaibar passes, at 
Pesbawur. The last named pass is somewhat dreaded on account o f the 
depredations o f the Afridi tribes, otherwise the road is quite practicable.

The principal Afghan traders are called Povindahs, o f whom there are 
several grades or classes\ the Lohanis also are a trading* caste; they enter 
the Derajat, and carry on their merchandize to Multan, from whence 
parties branch off to Delhi, Benares and Calcutta, and some to Lahore 
and Amritsar.

The greater part of the Bukhara trade eomes by way of Peshawur,

Chints (of sorts). “ Nanka ” (Nankin).
Vel-vet. (The import of this article has now ceased). White cloth.
“ Atlas,” satin. Handkerchiefs.
*‘ Khudbaft,” soft silk fabric made for shawls. Chapan-i-kard (woollen jacket).
“ Shirja ” (colored cloth). Bukhara silk, and silk from Kunduz.
“ Kaitan ”  (mnslin).

[ Extractedfrom dp,pendix, No. 1., to Mr, .Davies’ Report.}
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there is a trading tribe of Parachalis, and the merchandize is carried by 
Kabulis, Tajiks, and some of the Khaibar tribes.*

The Afghanistan trade produces the following articles—
From Bokhara and Turkistan. Postmk (sheep-skins).

Raw silk; of various kinds, called “ chilla “  Bark,” camel-hair cloth, 
jaidar,”  “  vardanzwi,” “  lab-i-abi,” chur- “  Kark,”  goat’s wool cloth.
khi,\‘ from Khokan, Balkh, Kunduz, “  Dallah khafak ” (skins).
Akcha, Shibarghan, &c. K andahar Produce.

Horses. . Pomegranates.
Samarkahd charras (hemp resin). KigS « (anjir),”
Turanjbin (manna). Dried fruits.
Shawl wool, “ >pat.” f “  Sherkhisht” (manna).
Kinnani wool. “ S’alab raisti ” (salep).
Bukhara gold coins, “  budki ”  and “ tila.” Asafcetida (red and white).

Russian, “  Kuldh arkchin,” embroidered caps.
Furs. P roduce of  H er a t , M a shad , and P e r sia ,
Gold coins. purchased at Kandahar,.
“  Kalabaifin ” (imitation). Carpets, made ot ^  places.

K abul Produce. Turquoises (Persian).
Pistachio nuts. « ’Unab,”  or jujube fruit, from Herat,
Ivishmish (small seedless raisins). Zirishk (currants).
Mnnakka (dried grapes). ^aslim thread (used in shawl-weaving).
Almonds. Saffron.
Pomegranates of Jalalabad . “  Asbarg ” (a dye, to produce a yellow for
Melons, “ sardah.” silk).
Grapes, picked and packed in round boxes Herat piece silks (Kanawez).

between cotton wool (called “  angur Cat-gut for bowstrings,
khatti ” ). ( “  Iiihidana ” (quince seeds).

Dried mulberries. “ Shakakul misri ” (a medicinal root).
Nak (pears). “ Gul-i-guhib ” (rose-flowers).
“  Nandrami ” (rupees of Kabul). “  Gul-i-banafasha ” (violet).
“ Bozgand” (galls of Pistacia terebinthus). ^ “  Gau-zaban.”■ o
“  Magz ldramani,” apricot kernels. g “  Surma,” antimony and lead ore (used
“  Sherkhisht ” (kind of manna). ®  only medicinally).
Asafcetida. “ Indarlatib.”
Ain bukhara (prunes). “ AiMrdana,” pomegranate-seeds from
Zira siya (earraways). Jalalabad.
Safflower. “ Baliman Ml,’’ a herb.
Pwshmina pattu (cloth). I “  Bahman safed."........... .............-...... : - . _  ̂ ___V__________________,_ ,

*See Appendix XVI. of Mb. Davies’ Report, whore the most Interesting information is given in » 
series of replies by Nawab Faujdar Khan.

f  “ Pat ” is the wool of a goat abounding in these parts, but inferior to the real pashmina or shawl wool 
of Thibet.
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A ktioles purchased at G hazni, Ghi (clarified batter).
Madder, “ rodang”  or “  majith.”  Chilgoza (seeds o f jPirns gerardiana).
Sheeps’ wool. Pudina (mint).
Liquorice (mulatthl). “  Shorapez ” (fish-bone used for sword
Alu Bukhara (prunes). handles).
Kabul rice: lie wand chfni (rhubarb).
“  Zdfa”  (a drug). “  Kurt,”  dry milk curds.
“  Simagh ’Arabi ” (gum-arabic). '

Besides these, the drugs, kasnl, shevadara, kahfi, gharikun (a kind of fungus), and the 
gums, mustagi rami (mastich) and katira are brought from Kabul.

III . W e have now to notice the Kashmir trade, including the pro
duce o f Yarkand and Khutan, and other remote provinces, which comes by 
the route o f  Le, &c., and also the imports from Ladakh and Lahaul.

The Kashmir territory comprehends Jammu, Kashmir, Kishtwar, Zang- 
skar, Ladakh, and Balti. Some valuable raw products are to be found in 
Jammu,* but commerce is chiefly carried on in the valley o f Kashmir.

The principal routes by which the merchandize o f Kashmir enters India 
are, from Srinagar, by the Bahnilial pass to Jammu and Amritsar; by the 
Pir Panjal and Bhimbar to Gujrat; also by Akhnur and the Biidhil 
pass ; and lastly, from Srinagar to Peshawur by Manserah, Muzafarabad 
and Baramulla.

The great Punjab mart for Kashmir is Amritsar.
The largest import is of pashmina goods, consisting of shawls, needle- 

worked goods (amlikar), embroidered chogas, &c., and plain pashmina 
cloth. The following is a list o f the principal articles o f export from 
Kashmir; it is followed by a list o f  those articles which are the produce of 
the remote provinces o f Budokh, Ladakh, Zangskar, Balti, Blipshu, Cliang- 
than, Khutan, and Yarkand, which come via Le.

Chob-kut,” the costus or scented root.
Shawls of kinds— square, long, and double, Barfing (Enbilia vibes).

both woven and worked by hand (the latter Kanaucha.
being called “  amlikar , c  Aftimua.

Embtoidered pashmina pattu, and plain piece £̂j ) Warcli.
pashminas o f all kinds. Gul-i-banafsha, violet flowers.

Ghafran (saffron). Guchchhi (a kind of morel ).
Bihidana (quince seed). (Z ira  siya (Carum nigrum,).

* Charas (garda bhang), the resin of the hemp Pears and apples o f Kashmir,
plant from Yarkand. , “  Gabba,” carpets.

* Such as lead and coal.
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Woollen chadars. Yarkand ponies, &c.
Shoes of “  kimukht leather (a green morocco “  Kalgis”  (plumes of the black feather of a 

like leather). kind o f heron, peculiar to Kashmir, called
Kashmir paper. orikar.
Conserve of violets “  gulkand banafsha,”  Papier mache work, called “ kar-i-kalamdani,”

“  ’Ark bedmushk,”  or willow-flower dis- and painted wooden articles, 
tilled water. Guns and pistols made of liajaur iron.

Walnuts. “ Bidri”  work, hukas, &c.
Dried grapes. Lac.
Singhara (fruit o f the water caltrop, used Tobacco.

like arrowroot). Poppy heads.
Phuli, a salt used with tea. Chintz.
Currants.

The trade of Le, Yarkand, and Khutan, is represented by the following 
articles—
Shawl wool, produced in a variety of districts fS h akh-i-’ambar, from Lhassa (aromatic 

in Thibet. sticks used as pastilles).
Changthau wool. | • Gillar-patr, Yarkand. 5 or 6 mannds
Gold of Khutan and Bukhara. ^  “ are imported.
Tea in cakes, both black and green (called Borax from Puga in Ladakh (called 

“  dhamun” — this goes to Kashmir only). (. Tsale in Thibetan).
Khutan silk* and some brocades. Velvet Kalabatun (imitation) Russian, 

used to be imported from Russia, but is “ Phuli”  from Nubra valley in Ladakh (a 
not so now; the direct English imports salt used in infusing tea), 
having no doubt supplanted the trade. Changthan salt.

Khutan carpets. Chowries, or yak’s tails from Yarkand.
“  Pattu,” white woollen cloth. Coral (Central Asia and China), from Chang-
Sulphur from Yarkand than.
Soap from ditto. Turquoises.

'"Gul-i-dar chink Jade, find lapis-lazuli from Badakshan.
Mamiran-i-chinf. “ Balghar,”  Russia leather,

g Chob chini ( Smilax china). “  Kimukht,”  turquoise green leather, Yar-
g  Rewand chini, hand-
®  Badian khatsi. “  Kirns ana,” bronze leather.

Naushadar. Copper tea -pots or vases, from Yarkand.
^Nirbisi (Zedoary). Tobacco, from Yarkand.

The route to Amritsar via Ladakh is that which brings the trade o f 
Yarkand and Eastern Turkistan. There is also a route from Amritsar,
Jalandhar or Ludhiana via Niirpur, Mandi, and Kulii, to the same places.

Those silks are of the kinds b&dsk&bi (striped silk), ilchi (spotted), and rnashni (striped satin).

^  :'i
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There is a trade with Lhassa, which now appears to have diminished 
exceedingly.

The chief imports from Eastern Turlcistan and the Chinese territory are 
pashm, tea, charras, silk (not very ranch comes now), silver, gold, borax, 
Sulphur, ponies. “  The exports through Ladakh,”  writes Capt. M ontgo

m e r ie , sc used to amount to the value o f about 3 lakhs ; it is doubtful whe
ther it now reaches 1| lakhs. The goods exported are in excess o f the 
imports, the difference being made up by the importation of gold and sil
ver.”  A  large portion of the traffic o f Ladakh, 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, avoiding the Jammu Maharaja s 
territories altogether.

The great articles o f  trade in Ladakh is the shawl wool, from the further 
provinces. The districts of JChutan produce jade, emeralds, copper, lead, 
and sulphur.

IV .— The articles imported from H industan  are next to be considered, 
excluding however the products of Delhi, Gurgaon, and Hissar, which 
are territorially within the Punjab, and which have been noticed under 
the first head.

This class does not include those articles which, albeit they are produc
ed withiu some province of India, only reach the Punjab via Calcutta and 
Bombay, by sea. The class will therefore consist o f but a few articles, 
such as the follow ing:—

Iron is brought from Gwalior. The varieties are known as guleri and 
“  kheri.”  Steel was onge imported but has now ceased to be a regular ar
ticle o f  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 Lahore, were formerly imported from these parts by the 
sovereigns who constructed th em ; and the magnificent mosques, tombs, 
and shrines, yet remain to tell us that such a trade was, hut is no more.
The architects o f  this period are satisfied with neat utility, and condes
cend to bricks, stucco, and chunam.

A. few articles are brought from Bengal— such as dates, cocoa-nuts, both 
the kernels, called “  khopa,”  and the hollow shells, called “  gari”  or nan. 
yel,”  and which are used for the water holder o f  a particular kind of ‘hukaA



Some dye stuffs, including indigo and kussumbha or safflower, are 
brought from Bengal.

The betel nut and pan,* are procured from, the nearest places where 
they grow. A little turmeric may be included among the foods imported, 
though it scarcely gets beyond D elhi; black pepper and cardamoms are 
rather largely imported ; also attars, especially o f sandal wood and “ keora,”
( Pandanvs odoratissinms,) from Jaipur; while drugs in considerable va
riety, cateclm and several gums, complete the list.

Besides these, the following may be enumerated among things brought 
from Hindustan .and Central India :— Diamonds, rubies, precious stones,
&e., Dakhan silks, brocades, muslins, cotton goods, glass beads, and shoes.

The Naurya merchants, who bring- up these commodities, assemble at 
Hatras between Agra and Allygurh, and thence these goods go on to 
Delhi and Amritsar.

Benares has ever been a great place of trade and is so at this day. 
Brocades (kamkhabf ), 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 “  bund 
also silk saris or scarves, exclusively for w o m e n ’ s wear, forming both a 
skirt and a scarf.

Delhi is the market for a variety of products of Hindustan, Bengal, 
and the North Western Provinces; the drags to be obtained here are 
more even than those of Amritsar. Several gums, including “ lcatira 
and gum-arabic, are obtained from this c ity ; and among manufactured 
goods, shoes, jewellery,'embroidered and spangled scarves, caps, and shawls 
are conspicuous.

V .— W e now come to consider the imports vicl Bombay and Calcutta.
A  very large proportion o f these consist of such European articles as find 
a sale in the country, and they are not difficult to distinguish. There is 
another class of imports whiclx must not be forgotten---the articles not 
used by natives but by Europeans in India— provisions, beverages, spirits, 
teas, candles, soaps, perfumery, and a multitude of articles of vertu.

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

* The leaves are taken the utmost care of by the merchants, and are moved every day lest one leaf 
should touch another decayed one ; the decayed parts are carefully clipped away with scissors.

f This word is the original of the familiar “ kincob.”
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much either in their nature or in the localities of their production. The 
imports find their way by land to the Punjab ahd also by the Indus "route.

| , We find that the lists (given in several of the recent revenue reports)
of articles brought up the Indus, include wheat, barley, rice, molasses, 
sugar, indigo, tobacco, and hemp, all in rather small quantities; while 
wool, hides, sulphur, madder, dates, almonds, spices, are brought by this 
route in considerable quantity. . To these we must add a few cocoa-nuts, 
a large quantity of iron, with some pewter and copper; about 1,21,200 
hales 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 from Karachi, for 
the list would appear to include all merchandize that is taken on hoard 
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, hut the 
kinds of articles are now easily ascertained, and that is more to our pre
sent purpose.

Judging from the Report for 1862-68 of the trade of Sindh,f by far 
the greater part of the merchandize landed at Karachi is derived from 
Bombay and the British Isles. The Persian Gulf yields a few articles.
The late Captain  R buck ’ s Report on the Persian Gulf, $ enumerates among 
articles produced by this trade,— sulk, dried fruits, gums, dates, horses, 
pearls, and spices, to the amount of 60 or 80 lakhs annually. “  Gowdas ”

| (cowries), in number 16,52,000, valuing Ks. 1,020, are annually import
ed ; together with some plain and colored cotton goods, drugs, asafoetida, 
the gums (copal and others), “ patch leaves,”  senna, madder, fishmaws, 
almonds, and dates (to a very large amount); figs and several other fruits 
are also mentioned, as well as hides, skins, ivory ware, marble slabs, 
mother o’pearl and a little perfumery. These, with Es. 21,700 worth of 
precious stones, and wool in considerable quantity, § complete the list of 
of Persian Gulf articles. The Ports of Cutch bring hardly anything 
to Karachi except “ karbi”  and other grass for forage, and a few other 
unimportant articles.

* Punjab Revenue Report for 1862-68. Appendix IV.
f Page 58 of the Report.
% Bombay Selections, No. XXIV. 1856.
§ This wool is the Kimiani wool, and finds its way to Amritsar pretty largely from both Karachi anti 

Bombay. It is one of the staples used in adulterating the “ pashm,” or genuine shawl wool,
|, |  • ■
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The Calcutta trade to Karachi is almost a blank, with the exception of 
the two items, rice and gunny bags. The Madras Presidency yield's to it 
no imports. The trade from the ports of Malabar, Konkan, Mekran, and 
Sonmeam is altogether unimportant. A  small quantity o f African ivory,
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 Karachi imports, unless indeed an exception is to 
be made in favor of articles designed for European use. W ith regard to 
imports o f this class, I  may take the opportunity of observing that an 
enumeration' 'or. description • o f  them would be here out of place, as they 
do not form a part o f the Punjab products to illustrate which is my only 
aim in thus briefly describing the trade fountains which supply these 
provinces; but it is no less remarkable to see how some of these European 
materials have been introduced into many manufactures, which in them
selves are purely native i— for instance, how in walking through the Courts 
of the Exhibition, we noticed an elaborate manuscript copy of some Persian B ft
work written on the imported foolscap paper of Europe, or the rich silks 
of Amritsar dyed with the “ rosaniline,”  or magenta dye so much in vogue 
at home,* or the embroidered saddle-cloths of Lahore, all wrought on 
crimson velvet from the looms of Prance; to say nothing of country woven 
fabrics o f which the thread is English,— of hardware, of which the iron 
was forged at Glasgow or at Manchester, and of books neatly hound by 
native hands, in cloth, morocco, and calf, prepared in English workshops.
The opening of our markets for articles o f this description has not only 
influenced the manufactures of the province itself, but has been felt be
yond the confines of Bukhara, to the very boundaries of Western Siberia.
The import of Bussian velvet has become a thing of the past. Almost 
the same is true o f porcelain, and of satin (one kind of the latter is Still 
imported)— and though Bussian iron is no doubt to be found in the Pro
vinces of Bukhara or Afghanistan, it is little that ever crosses our frontier, 
and Certainly none that ever reaches our central cities.

Leaving then the exporting countries of Europe,f which are by far the 
■ _________ ____ ______________________________________________  : . . |

* The people call these dyes “ shlsh! ka rang,” literally “ bottle color,” because tho crystals are im
ported in little phials.

f. 1® 1863-63 the value of Bombay imports from the United Kingdom was, Bs. 6,92,10,831, of mer- 
' ' chaudke only (exclusive, of treasure and bulUor.), and if we add to this the total of other European conn- 

tries, we have the grand total of Rs. 7,17,66,025, of which Rs, 21,42,125 worth comes France.
P y ■ " 'A y y; y " (̂AyA ' ' ' ;A" ; ;Vi<: , A ;. ' . . 'A' \ ;A. : jA yyy y'pj
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largest contributors, (supplying 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 Bs. 1,20,32,972 in merchandize only. Then 
follow Ceylon, the Persian Gulf, the Coast o f Africa, Aden, the Straits, 
Malacca, &c., Mauritius, the Arabian Gulf the Bed Sea, with a few others 
of less importance, these names being quoted here in the order o f the 
magnitude of their trade as exhibited for the year 1862-63.

The principal articles to be met with as imports via Bombay are first—  
iron, both in plate, bar and rod ; the native ironmongers have peculiar 
names for the various kinds, which are noticed under the head of “ iron 
ores55 in the sequel; next we find sheet-copper, brass, lead, pewter, and zinc 
(which is imported in flat oblong tablets).

Cotton fabrics o f all kinds are imported in immense quantity. The 
bales consist of white cloths and muslins, o f 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 “  salu,”  
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), luban (benzoin), kapur (camphor), kaliruba (amber), mustagi rumS 
(mastich), ’ushak (gum ammoniacum), sakbinaj (sagapenum), some spices 
and tea from Ceylon and China, ivory from coast o f Africa, and cochi
neal.

In this class are included the imports of Calcutta. They are for the 
most part precisely similar to those of Bombay and Karachi. 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 Punjab both 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 India, for instance, Madras. See Jury’s Report to the Madras Exhibition 
of 1857, on Dyes.
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From Calcutta, are brought precious stones, including sapphires and 
pearls from Ceylon, diamonds, coffee, spices, cloves, nutmegs, black pep
per, the produce o f  Travankur, gunny bags and “  tat,”  cotton goods o f  all 
kinds, “  atlas”  or satin, and also velvet; iron is less imported from Cal
cutta to the Punjab, but with the exception o f  this and the other articles 
before alluded to, we have no need to draw out a list o f  articles from 
Calcutta as distinct from those o f Bombay.

The annexed scheme of Classification has been adhered to in the follow
ing pages.

The first volume o f the work contains all the Classes included in Sec
tion A . A  second volume will contain a description of the Manufactures 
and Fine Arts, occupying Sections B., C. and D.

* * •
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SECTION A —SAW PEODUCE.

C L A S S  1 — P R O D U C T S  O r  M IN E R A L  K IN G D O M .

Division I.—Metals. Sub-class (D)-—Minerals used as imple-*
Sub-class’(A )— Metals and Ores,— with rnents, hones, grindstones,

illustrations o f modes o f millstones, <j}c.
dressing and smelting, „  (E )— Minerals used for decora-
&c., also slags, &c., the tion or ornamental pur-
result of such smelting poses, such as gems,
processes. agates, serpentine, ij-c.

„  (C )— Alloys. Division IH .—Chemical substan-
» (C)—Metals in process of adap- c®s used in manufactures.

tation to finished metal- Sub-class (A )— Mineral acids, &c. 
manufactures, such; as ,, (B )— Chemical substances used
plates of metal, wires, in arts and trades,
bars, &c. „  (C )— Salts, such as barilla, sal-

D ivision II .—M ineral substan- ammoniac, saltpetre', rock
ces used in manufactures and for (with illustrations
building purposes. of the process of prepa-
Sub-class (A )— Substances used in manu- ration).

factures. /. Msceiia- Division IV .—Chemico-Fharma* 
neons; II. Glassmaking, Ceutical substances.
and I I I . Pottery. Sub-class (A )— Medicinal substances, in -

„  (B )— Fuels, as coal, anthracite, ' eluding mineral waters.
lignite, &e. „  (B )— Rarer substances for the

„  (C )— Substances used in con- use of scientific chemists.-
struction.—- (l) Stones, Division V.—Substances illustra-
marbie, and bricks; (2) tive o f  the geology o f  the province. 
Slates or roofing tiles and Sub-class (A )— Fossils. 
stones; (3 ) Cements and „  (B )— Samples o f rocks, &c.
plaster, frc. „  (C )— Soils.

CLASS IL— PRODUCTS OF ANIMAL KINGDOM.

Division I.—Anim al substances Division II .—Animal substances
used as food. used as medicines.

Gelatine,-cheese, 4’C.

x x x  INTRODUCTION.
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Division ni.-^Sul»8tanceS used in Sub-class (C )— .Animal fats, including wax. 
manufactures. »  (B ) Animal fibres—-I. Silk. IT.

r Skins and feathers. ^  00^ -
Sub-class (A ) | L eather and hides. „ (E )— Substances for miscellane- •

„  (B )— Bones, horns, &c. ous uses.

C L A S S  I I I .— P R O D U C T S  OP T H E  V E G E T A B L E  K IN G D O M  U SE D

P O E  P O O D .

Division I.—Stlbstances used as Sub-class (C )— Dried, preserved, o f pickled 
food for man or cattle. fruits, &c.
Sub-class (A )— Agricultural produce. ,, (D )— Tea.

1. Cereals. „  (E )— Intoxicating drugs.
2. Millets. „  (F )— Spices.
3 . Ptilses. „  (G )— Saccharine produce (includ-
4. Miscellaneous grains ing honey).

seeds used as food. „  (II )— Wines and spirits, and sub~
5. Grasses. stances used in ferment- ■ f l  \;
6. Hops. ing them, &e.

«  (B )— Miscellaneous products of the D i v is i o n  I I .~ -S i ib s t a n c e s  u s e d  in
soil (other than grains) medicine, 
used as food. ' Drugs.

C L A S S  I V .— P R O D U C T S  O P  T H E  V E G E T A B L E  K IN G D O M  U S E D  

IN  M A N U F A C T U R E S .

Sub-class, (A )— Gums, resins, oleo-resins, Sub-class (D )— Substances used for tan-
&c. r  ̂ ning. * l

,, (B)— Oils— including compounds „  . (E)— Fibres.
obtained from oil, e. g., 1. Cotton.
soap. 2. Other fibres suitable
1. Essential and fragrant for weaving.

oils and “ attars.” 3. Fibrous substances not
2. Burning and esculent used for weaving,

oils. but for ropes, making
3. Soaps. paper, tj-c.

n (C)— Substances used for dyeing, (F)— W oods and timbers,
including cloths dyed to „  (G)— Charcoal
illustrate the process,—  
printed fabrics and blocks 
for printing— also artists’ 
or other trades’ colors, 
and mordants.
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XXlii INTRODUCTION.

S E C T I O N  B - M A N U F A C T U R E S .

C L A S S  V.— C O T TO N  M A N U F A C T U R E S .

C L A S S  Y I .— W O O L L E N  M A N U F A C T U R E S .

Division I.—Manufactures of wool. Sub-class (4 )— Loom-wove shawls.
Sub-class (A )— Carpets. „  (B )— Plain pashmina goods; e. g.

„  (B)--Other fabrics. pattu and alwdn, cj-c.
Division II.—Pashmina manufac- Division III.— Hair manufactures 

tures. —goats’ hair, camels’ hair, &c.

C L A S S  V I I .— S IL K  M A N U F A C T U R E S .

Division I.— Silk fabrics from the Division II.— Miscellaneous silk
loom. manufactures.

Tassels, nets, chenille tvork, sashes, $c., tf-c.

C L A S S  V I I I .— F IB R O U S  M A N U F A C T U R E S .*
Division I.—Fabrics of fibres Division III.—Other fibrous ma-

other than cotton and wool. nufactures.
Division II.— Paper. Mats, chicks, baskets, hats, (fC., fyc.

C L A S S  I X .— A R T IC L E S  O F  E M B R O ID E R Y .

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

C L A S S  X .— A R T IC L E S  O F  C L O T H IN G  E X H IB IT E D  A S  SU C H .
(Including all ethnographic specimens).

C L A S S  X I .— L E A T H E R  M A N U F A C T U R E S .

C L A S S  X I L — M E T A L L IC  M A N U F A C T U R E .

Division I.— Works in non-pre- Sub-class (B )-R o u g h  iron and hardware.
ClOUS metals. ?» (C)—Cutlery, including swords
Sub-class (A )— Brass and compound metal daggers of all kinds,

yessels, &C- exhibited for the sake of
the blades.
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D iv is io n  I I . “- W o r k s  in  th e  p r e -  Sub-daf» (Q -V e s s e ls  and articles Of gold
. , and silver for use or oma-cious metals.

Sub-class (A )— Works in gold and silver ment" , .
mK/‘mukesh” “ anchcii; „  ' ( D)—  Specimens of plating with
gold lace, #c., $c, gold and silver.

(B )—-Fabrics woven with gold 
and silver, brocade, “ kam- 
hhab," cloth of gold, $c.

C L A S S  X I I I .— J E W E L L E R Y  A N D  E N A M E L L IN G .

C LA SS  X XV — A R T IC L E S  O F  V E R T U  F O R  U SE  O R  O R N A M E N T .

C L A S S  X V ,— M A N U F A C T U R E S  IN  W O O D , U S E F U L  A N D  O R N A M E N T A L .

Division I.—’Furniture. Division III.—“Turned and lac-
Division II.—Carved and inlaid qnered wood-work, 

wood-work.

C L A S S  X V I .— IV O R Y  M A N U F A C T U R E S .

C L A S S  X V I I .— P A P IE R -M A C H E  W O R K .

C L A S S  X V I I I .— P O R C E L A IN  A N D  P O T T E R Y , IN C L U D IN G  G L A Z E D
T IL E S , fee.

Division I .— Glassed pottery. Division II.— 'Un-glazed pottery
including ornamented ceramic 
ware.

C L A S S  X I X .— G L A S S  M A N U F A C T U R E S .

C L A S S  X X .— O R N A M E N T A L  O R  F A N C Y  M A N U F A C T U R E S , N O T  
IN C L U D E D  I N  T H E  A B O V E .

S E C T I O N  C . - K A C H I N E R Y ,

C L A S S  X X I .— P R IM E  M O V E R S , IN C L U D IN G  P A R T S  O P  M A C H IN E S
A N D  G E A R IN G .

C L A S S  X X I I .— M A C H IN E S  F O R  M O V IN G  O R  R A IS IN G  B O D IE S .

Division I.—M achines for rais- Division IIL -C am ages and 
ing water. vehicles, or m o d e l s  of them.

Division I I .-D o . fpr raising Division IV.-Railw ay plant, 
weights- Division V.—Models oi boats,

Pile drivers, cranes, fyc. &C.



111 ' ■ §L
:■ , 1i. X^« \ ->x<l̂>y/ ■

SXxi/r INTRODUCTION.

C LA SS X X I I I .— M A C H IN E S  F O E  W E IG H IN G  A N D  E E G IS T E E IN G .Kfciii1 . f  V
Division L —Horological in- Division II.—Weighing machi-

struments. n&s— as scales, &c.

C LA SS X X I V .— M A T H E M A T IC A L  A N D  P H IL O S O P H IC A L  IN S T R U 
M E N T S.

C LA SS X X V .— S U R G IC A L  IN S T R U M E N T S .

C LA SS X X V I .— M U S IC A L  IN S T R U M E N T S .

• C LA SS  X X V I I .— L O C K S  A N D  S M A L L  M A C H IN E S  F O R  V A R IO U S
P U R P O S E S .

C LA SS X X V I I I . -O R D N A N C E  A N D  A R M S  O F  A L L  K IN D S , E X H I

B IT E D  A S  SU C H .

C LA SS  X X I X .— M A C H IN E R Y  A N D  IM P L E M E N T S  U S E D  IN  T R A D E S

A N D  O C C U P A T IO N S .

Division I.— In manual trades. Division II.— In agriculture—
Including workmen's tools of s*.11 kinds, and including cotton cleaning’ macb.1- 

machinery used in trades, looms, lathes, nery.
&o., &g. Division III.—In Horticulture.

C L A S S  X X X .— P H O T O G R A P H IC  A P P A R A T U S .

C L A S S  X X X I .— C O N T R IV A N C E S  U S E D  IN  A R C H IT E C T U R E  A N D  
B U IL D IN G , IN C L U D IN G  M O D E L S  O F  B R ID G E S , C A N A L  F A L L S,. 
B A R R A C K S , fee., Sec., Sec.

‘ v “ :V e ■'''■/ UN'UrVU ■

S E C T I O N  D , —F I N E  A R T S .

C L A S S  X X X I I .— P H O T O G R A P H S .

C LA SS  X X X I I I . -S P E C I M E N S  O F  W R IT T E N  C H A R A C T E R S , I N 
C L U D IN G  O R N A M E N T A L  A N D  C O P P E R P L A T E  W R IT IN G , fee. 
W H E T H E R  IN  B O O K S O R  SE P A R A T E  SH E E T S.

:
C LA SS X X X I V .— P A IN T IN G  OF A L L  K IN D S , L A N D S C A P E  A N D  P O R 

T R A IT , fee.
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C L A S S  X X X V .— M O D E L S  E X H IB IT E D  A S  W O R K S  O P  A R T ,

(as opposed to E ngineering M odels, which are included in  Section C.)

C L A S S  X X X V I .— M IS C E L L A N E O U S  F IN E  A R T S , N O T  IN C L U D E D  IN

T H E  A B O V E .

It  b o w  only remains to add that the illustrative letterpress appended 
to the names of the specimens has been derived from various sources, 
partly from the information obtained through district officers; largely 
also from hooks and records, published and unpublished, and from en
quiries made by the author.

I t  should here be stated that almost the whole of the 2nd Division of 
Class III., viz., Drugs, is written by D r . B u r to n  B r o w n , who, together 
with D r . J. L. S t e w a r t , carefully examined the very large collection 
of drugs, and determined many previously unknown ones, as well correct
ed several erroneous botanical identifications which have hitherto passed 
unchallenged through many editions of snch lists as P id d in g t o n ’s, ||
O ’ S h a u g h n e s s y ’ s and H o n ib e r g e r ' s .

The illu stration s are m o s tly  execu ted  fro m  p h oto g ra p h s tak en  at th e  

t im e  b y  M e s s r s ; H o w a r d  a n d  B o u r n e , w ith  a  few  b y  C ajpt, M e r c e r .

The botanical illustrations are from original drawings.
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SECTION A.—R A ¥  PRODUCE.

C L A S S  T,-— P B O D D C T S  O F  M I N E R A L  K I N G D O M .

Division I —Metals.
SU B -C LA SS (A ). M E TA LS A N D  DEES.

IEOH.

The. iron ores o f the Punjab are produced along its north-eastern mountain frontier, as 
well as in the- lower hills o f the Sulaimam and W azirf ranges, and those to the south
east o f  the Bumuoo district, and to some extent in the Salt range. On the other side 
o f the province, in the hilly portions o f Gurgaon district, iron is found, and although the 
hills in the Delhi district exhibit no specimens o f iron ore as such, there is in them a 
ferruginous rock, samples o f which have been forwarded ; and the Mahruli hill, which yields 
iron ore, is one o f that group o f outliers that forms a continuation as it were o f  the Ara-
valli range, and properly within the Delhi district.

Along the Himalayan frontier, the principal places o f production are the H ill States o f  
the Simla district (Jubal, Dlrimi, Bishahr, and Eampur). Again at SukeL and Mancli, iron 
is largely produced, and the mines at H ot Tvhah tatihpfir, and Blur ihingftl o f Kangra me 
famous. Pursuing the line o f H ill States, t ie  iron o f  the Ckamba hills next demands 
n o t i c e ,  and the next division up to the Hazara district is included in the territories o f I I .
H . the Maharaja o f Kashmir, In  these territories the best iron is found at iteyasi in
Jammu, while the iron found at Sohf and Kufcyar in Kashmir Proper, is hot so good. Iron
o f good'quality, but inferior to that o f Beyasf occurs in Punch, life territory o f  Baja
Mot) Singh, feudatory o f Kashmir. Reverting once more to British territory, we find '.
iron ore at Bakot in the Hazara district. .Next to this, in the hills due north o f  Peshawar,
is the source o f the Bajaur iron, which is o f fine quality, and is used in the manufacture o f ,
the gun barrels o f Kuhat and Jfammd; and not a little also, it may be presumed, in the for- . .;
matioh o f steel for the'blades of Bukhara and Peshawar.

Nowhero within British territory is indigenous steel procurable, at all e v ents such a tee j. . . - \
as would bo o f any use in the finer classes o f manufacture; toe cutlery o f Nmtiinaba and -
Gujrat is exclusively manufactured with imported steel, while the interior kinds are not
steel at all but merely polished iron. _ • , ,

The iron ores of the Himalayan districts are mostly magnetic oxides oi amgunr purity,
.and exist in a great measure in the form o f  an iron sand or aggregate ol particles of oxide o f > n; 
iron. These are no doubt produced in the detrition o r disintegration o f schistose and mma- ■ \  ■'. ■*
ceouj TQCk coKfaining particles o f  m etal; this kind o f  rock or ore is called ‘ palhar d h on .. •

In  other places the ore is found as a massive haematite, and is sometimes associated with 
copper. In Sabot, and a few other localities, a glistening micaceous iron ore or glistening. \

’' ■ ' ; ■ .■; . . -■ /  ■ ■ A;■ '̂)■ W



brematite occurs, but the natives often call it “ antimony o f Ispahan ’ 1 (surma Isfahan!),
In  one or two instances it is exhibited as a hydrated peroxide.

The binding, power o f  the hydrated oxide,, as well as the quantities o f iron that must 
exist in the upper hills, are well exhibited in the formation o f the lower Sub-Himalayan 
ranges. I  may instance the cuttings for the road to the Dalhousie Sanitarium, where, in 
the lower hills, the traveller passes huge beds o f  a formation o f nodules and debris o f  older 
rock held together by a ferruginous soil, and on the same road there is a small chalybeate 
spring, the iron o f whose water is very sensible to the taste.

Iron  exists at Kahigorum in the W azirf hills j it is found also as a haematite in several 
parts o f  the Salt range, and in the Chichalli range, on the other side o f the river. In  a 
few  places near the same ranges, and especially associated with shale, this metal is found 
in  the form o f a sulphuret, i, e., iron pyrites, and the beds o f the “ basis”  and “ kahi”
(earth containing anhydrous proto*sulphate o f  iron) are said to result from the decompo
sition and oxidization of these pyrites. Hydrated peroxide, in the form of ochre, is procured 
in a number o f  places in the Punjab, and forms the coloring matter in the “ gil-i-zard,”  or 

1 yellow earth, and in the “ Miiltani mitti”  used by the dyers.
The samples o f iron in the collection are as fo llow s:—

GUKGAOISf. coal,—some of it above and Soane below the crushed
.. , ore. Each furnace is fitted, with two pairs of bellows,

[ b i t . j  Iron  ore from Firozpur Hill, yhicb Bre 1TOrked re supply a blast of air to the fire 
. DlSBTJTT OoMMIflMOMR Of GtSSXOS. daring eighteen hours continuously,—-the melted iron

The box contains specimens of iron pyrites and n hie bottom.. Thirteen maunds ( =  1 gin) of
piece of micaceous iron ore. ore yield 3 maunds of metallic iron,——this is taken out

at___r 112- ] Block o f haematite from * *  " ■ T * ^ * * ?  * */1, , . n , , - pure, when about J| maunds oi the imimxed metal
Mahrowali or Mabruli hills, bordering on .he rcmain . qn ^ ug kringitig the iron to its pure state
Delhi district. ( “ loh& pakk&”), B maunds of charcoal are required

3 »— [ 110. ] Siliceous iron stone, with a besides the 12 consumed in the smelting furnace.
sample o f the fused metal and a piece ham- to completely work id maunds ot ore, IT maunda 

, .,. of charcoal are required, at a cost of Hs. 8-8, (at
merea. irozpur. 2 maunds per rupee,) the total cost of the process

4 .— [ 113 ]. A fused mass o f  slag, rich is Ks. lo-io, thus:— 
in  metal. Baailpur. H A_ F_

Tb of olio wing account has bean received from the Dc- Charcoal, 17 maunds, .. .. 8 8 '0
pnty Oonimissicmer of Gnrgaon: “ The hill from which Wages of workmen at the smelting
the iron is obtained in Eirozpftr is known generally fnmanee,... . ...................... .. 0 10 0
by the name “ Jharkah,” and the iron mines in it are Wages of workmen at the bellows 
called “ biira ”  mines, in Which by digging to a depth and those who hammer out the
of 0 feet, pieces of a red and slightly glistening hmma- iron, ... ......................  0 12 0
tite are obtained, called “ bdra”  Erom this ore iron Wages of workmen who work the
is obtained. In digging for the ore, the miners first metallic iron by repeutedly heat-
come upon a quantity of red earth and soft stone ing it, &q., ... V,. ... 0 12 0
discoloured by Iron, which is Used to make roads with; in' in n
below this the luematite is found. The ore 3s first " n ' '* ’*
pounded with stones into small fragments, and then Pncka iron e < after being hammeml) ^ 1,  at
taken to the smelting furnace, which is called “ nfm- py, a raaHn(j) bnj; jroa js no|. now niB£j0 ^  ty ,
dri.” This furnace is of a round conical shape, nar- piace.
row at the top and wide at the hase, and about 9 feet
high i into it is put 13 maunds of the ore (this quan- AN
tity of ore is called a “  g4n" )  and 12 maunds of char- 5 ,- ~ [ 216-10-17 ], Magnetic oxide, or
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iron sand ; pig iron and vessel of iron, from ghnoug mountain, composed of taicy schists, similar in
the M andi m ines. R a j a h  oj? M aitdi. every Point to the n,ilieraI of tha ™°“ ntein8 of

la the Mandi territory there are six villages at Kot Khai district (?. v.) Ten small smelting far- 
Which iron is smelted ; but of the six, two only could ,laces work irregularly for the Baja’s profit, and pro- 
supply a sufficient quantity of magnetic oxide of <Mce small quantities of iron, mostly consumed in the 
iron for a work of importance, hy following the usual *•**’» tetritorfos- 1 folltld that the specimens (with* 
system of pounding the mineral, to extract the grains out M  3'Mded from fifteen to thirty-sevan
of iron. Regarding the others the mineral appears P“  cent of <***« of iron' Tw> ho,ira
too poor to offer, any advantage. Tho natives of the beyond Chcel brings you into the possessions
two principal iron villages, Kurance-ka-huteo and of the Rana of Jfibal. The iron in these territories is.
Tanagui, draw tire mineral from the two opposite fovUKl in three moanlains- Jaohali> fan6M> “ d r »- 
sides of the same mountain. ™ m ti pmm Dellra- tlie of the Val,a> m

The schist that furnishes the magnetic oxide of the Kot Khai distance of from five to six
iron, varies much as to tho quantity of grains of miles- are situated,-on the right JAchali, on the left 
iron it contains, but the oxide seldom exceeds thirty Tuwumti, aud on tho °PPosite sloPe of JachaIi,-Rana- 
per cent., nor falls below a minimum of from twelve «■ *’« » “  20 to 25 3mcItin8' * “ “ * » .  are worked at 
to ten per coat.* The average may thus be stated at dis,tant « * * « “ * bat the*  irou work9 becoming 
about twenty per cent. profitless for want of Combustible material. The

The natives follow the same system of working, as Proportions of magnetic oxide contained in the talc
lias been already described, and the iron produced hy schists are as follows :
this rough industry is paid for hy the Raja, at the Jicliali, from 19 to 83 per cent,
rate of one rupee per pucka maund. The natives Taniti, „ 17 to 22 „ „
only work these mines, so lucrative to their master, Parauuti, „  20 to 35 „
and so unproductive to themselves, when their pre- ,
»ence is not required for the cultivation of their fields. “ • L 195-96 ]. Iron ore and crude iron

resulting, from the Kot Khai mines, Simla.
SIMLA HILL STATES. Thb Eana OJf K ot K hai.

6 . -—[174.1, Iron ore. Jtibal, Simla. The Kot Khai mines are situated on two differ-
BiATTA or Ji’BAX «nt. mountains close to each other.

, The first, near the village of Trolft, at about six
7 .  — [  281 ]. Iron ore from Dhami. mile8 K. of Kofc Khai, called Moltann.

Ran A or D hami. The second, is called Tumbarnn, and is situated at
8 . - [ 1 8 5  1. Iron ore from Bishahr. the foot of the village of Degwari Jhhal.

-p r% At Moltann there are three extensive subterranean
f galleries, from one of which the natives draw their

9 .  — [ 195 ]. Iron ore from Rampur mineral, whenever they can procure charcoal for the
(Bishahr). M. Tee AeeATOOTT. fabrication of a small quantity of iron. Though the

10 and 11__ [ 359-60 ] . Samples of ham- ■“ <* th®surf 1<! ! X °. , . “L . 1 than those extracted from the interior of the galler*
mered Eamptir iron. M. T eb A rbatoon. ieg> xhese liaye tllB advantage of being of a much 

Most of these iron ores occur as irou sands, the softer composition, and are more easily reduced to 
grains of which are washed out of the schistose powder. This is owing to their being permanently 
matrix in which they are enclosed. The nature of exposed to the damp, which hastens their disintegre- 
these ores is well described by Mb. Marc adieu in gfttion. The ores from Moltann, yielded from 19 to 
the following extract j-:— 33 per cent. 0f magnetic oxide of iron. Those of

“ Passing from the Kot Khai. district to JUbal TUmbaron, placed in the same conditions, yielded 
you arrive at Cbeel, at about eight miles from from gg to 17 per cent. We must not from this dif- 
I'legwarf Jubar and in the possession of the Raja fercnce, too hastily decide that the Thmbaran mine is 
of Rampur. Near this village ia situated a femi- richer than the other. A disproportion of this kind

j_______ . • - ■ ; ______  ia often mot with and is caused by the variableness of
the specimens. The uniformity of the iron mines 

» These quantities are given on the authority ol Mu. Min- from Kal,gra m Kot Khai within a distance of 150
t Report on the ferruginous Resources o£ the Hills around mdes’ 53130 striking that they may be classed together 

Dhuousala, Punjab Selections, voi. vi., No. xvil, as one kind.
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KANGRA. been constructed and others are under con-

Magnetic oxide o f iron occurs in octahe- sideration; measures are being adopted for 
dral „ crystals, embedded,- generally speaking, the conservation and renewal o f the forests, 
in an extremely friable mica schist through- and the expediency o f introducing crushing 
out most o f the spurs from the Snowy range machines and “  Catalan “  furnaces has been 
to the East and North East o f the Kangra debated. I t  seems clear, however, that any 
district. I t  is likewise found in the beds machinery adopted must be of the very aim- 
o f several o f the streams, e. g., the Menoni plest and least expensive description, 
and Ban G tmga, which cross the .Kangra The idea, once suggested, o f a grand can- 
district from the Snowy range. This ore tral crushing and smelting house, to which 
.is the same as that o f the well known Dan- the ore from all the mines would be carried, 
nemora mines of Sweden, and is worked as is obviously, from the very great distances 
there, at its outcrop in open quarries. It to be traversed, out o f the question. The 
is one o f the most valuable ores o f iron, ore must be reduced at all events to the 
being readily reduced in contact with char- form o f  crude iron at the month o f  the mine, 
coal, in furnaces o f the simplest description, 1 3 .— [211-12-13-14 ] .  Series o f  irons frota
and yielding the best quality of iron. Bhir Bangui mines, Kangra, consisting of—

The iron of these hills is preferred by the «. Magnetic Iron ore, in form of iron sand,
people for all purposes for which peculiar *. Crude iron, smelted,
strength and tenacity are requisite, but in Iron,-once refined,
order to compete with English iron for or-  ̂ Iron, tv ice refilled.  ̂
dinary purposes, any where out of the imme- of thc furn#CC8 tnmod out> on an average, I lnannd,
diate neighbourhood of the mines, it  must of pucka iron* monthly, making an allowance for loss 
be manufactured on a more economical of time, we will suppose that 100 furnaces are worked 
system. The ore is available in any quan- daily, they would yield monthly 100 manmfa of iron 
tifcy ; water power likewise is practically or 32,000 pounds, which is purchased hy the contrao 

. v , » . n , tor at two different prices, according to the qualityunlimited m the immediate vicinity of most ^  iron Hc pa/ s for th(; fe t  ^  Ri,  |
of the mines, and under a proper system oi un(j the second quality, Ks. 0-15-0, which amount is 
forest conservancy, there will be no need to partly paid in money, partly in grain.” 
apprehend a failure of fuel. In 1858, Kangra iron was sent home to England.

The obstacles to be contended in attempt- The samples consisted of irons from Bhir Bangs!.
in g to  extend the manufacture, are the re- from KMfi and Mimdi.® . , The iron sent lias been tested at the Atlas Works
moteneas of the imnea iroui the mar kets, 0f Messrs. Sharp Stewart & Co., Manchester, and by 
the distance by which the fuel is in some Messrs. Lloyd, Forster & Co., of Wednenbuiy. At 
instances separated from the mines, the im- the former manufactory, while tho best English iron 
perfect means of communication, the reck- yielded at a pressure of about 56,000 lbs. on the 
less destruction o f the forests without any W «>  the Kangra iron in the state in which it 
measures being adopted lor heir renewal, ^  ^  a force oI 61jm  lb,  per gquar0 
the extravagant waste of wood in the manu- (,0 kreak it, while the same iron hammered at 
facture of charcoal and o f ore in the smelting Manchester sustained a pressure of 71,800 lbs. per 
and refining, owing to the rudeness of the square inch before it gave way. The above results 
furnaces and other appliances; and finally, must be deemed highly satisfactory, and clearly M i-
the limited amount o f labor available in cative of the value of the iron. Messrs Lloyd & Co.,

\ -i v.....  described the metal as or pure charcoal manufacture,
these desolate regions, and the dmn -.enness qnite equal to Any of ttie agual motlj 9 0p that de-
and want oi steadiness of the Dnogrees, SCription imported into England. The particulars of 
the only labourers available for this work; the trials to which the iron Was submitted arc, given . 
to meet these difficulties new roads have m the following statement —
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SECTIONAL
«% ?«  Snotton. - J ^ ^ f l , . .. « r «  * % £ ?  r “ ’11 “• r ... , extension. F;" square

111 width. lBn̂ -  m ffis- inch.__ „____ ____________ _____ ' _________ ______  *'*___ __ ___
N.B,—S =5 Sharp & Stewart’s u ( I. inch by 3 ) . . „

best hammered scrap ** \ inch bore I 8 Apr ts 65,104
iron,

0 =  Bo. do. charcoal iron. S Do. /. ,\s Ta 28,056 56,112
P =  Punjab iv.nvis it,-,n-ivcd, g ^  ,  J r\  full 29,184 58,308
r  H s= runjai) iron hammered 

at Manchester.

Average, ... ............  28,233 56,466

C 1 inch by ) TV 3V r s  hore 39,816 58,632

C Do. 1 i  -J'g. 28,056 56,112

C Do. t<L. i  j>_ 27,636 55,372

Average, ... ,i. ... 28,336 50,672-------------------------------------------- i------------------------------ -------------—~ ---------_
P I f  inch by g 3 j\  J bore 29,120 58,240

P Do- — $ 30,688 61,376

P Do- -jV -jV i  32,144 64,288

Average, ... ... ... 30,650 61,300

PH  1 inch by g A. A- | 36,064 72,128

P H Do. Ts_. tu I 34,328 68,656

PH Do. }  J. ̂ full 37,362 74,704

Average, .....................  35,913 71,826

*
(Signet!) SHA RP, STEWART, & Co.

All the irons had the fibre lengthwise, and Were the following information as to the shape in which 
annealed at the Atlas Works. they think it should be imported from the Punjab,

Messrs. Sharp Stewart & Co., consider the iron to and the prices it would probably fetch :— 
be similar in quality to Yorkshire iron, and they offer

* ^ PeinS»rted!ll?l''a,M Probable price per ton. ^  j Probable price p ^ n .

Round bars, 1 to 21 inches Angle iron, from 2 to 3|
in diameter. £17. inches and * to. | in

Plates, from }  inch to £ £2]., which increases in thickness. £19.
inch thick. proportion to weight of Axles, aoeordit g to sped-

plate ; the sizes of plate Hcatiou of purchaser. About £18.
being according to re
quirements of the user.
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The sample of iron cost 6 Bs. a nmnnd =  140 Rs. a | 19*— [ 231-14 ]. Series from the Kot

ton at Kangri. But this is probably too high a rate, Kandi mines. Kulli. LOCAL EXHIBITION 
and it couhl be produced for less, otherwise the rates QoMMITTIiE 
above quoted would not be remunerative.

1 4 .  —[ 218 1. Magnetic oxide of iron. <»•) iron sand.
L ocal EXHIBITION COMMITTEE, K anoba. W  Hmmatite or specular iron ore. This is very

like in appearance to micaceous iron. ore.
1 5 .  —[ 219-20-21 ]. Magnetic oxides, in (c.) Crude iron, obtained from the ore.

form o f iron sands, from tho Menoni river (d.) Slag, the result of fusion..
between Kangra and Ban Gunga river,t dud At the Kumann mines, four miles cast of Pachind 
from Suket. Pass> the orB Kes *u thin layers and streaks in a dark

... _ t* „ . f___« „j. micaceous sandstone. The stone is so soft that it- is1 6 . - [  222 ]. Bar of iron, from Suket. fey ^  ^  ^  round bonMcr 9tcme9.
K a.TA OP Suket. it is then washed in wooden platters, and the sand is

17 . — [ 237 ]. Oxide of iron, glistening poured off with the water, leaving the ore in the shape
haematite. Suket. Raja op Suket. of coarse black heavy grains at the bottom. One seer

. . ,, , , , of this ore yields half a seer of iron. The metal isThis ,* marked on the box as ‘ supposed to be ^  and *  m  ou the at Bg. ,,  a
antimony,” it resembles the mineral sold as surma ^  w Rs x a kueha malind of la 8eers>
hfahtmi (Ispahan antimony) ly t e native rnggls s. .g cbeapcr t,)ian it was in Moorcroft’s time, when

1 8 . — [ 223-230 ]. Series from the Eatih- the price was Us. 3J per pucks, maund.*
pur mines at Surdj, Kangra, and consisting of 2 0 .— [ 234 ] . Charcoal, used in smelting
three samples of the rock around the Fatih- at g;angra an(j  Ktilu. Local Committee. 
pur mine. L ocal Exhibition Committee.1 The charcoal is made from the chit (Finns longifo-

[  224 ]. Is a rock called ‘ chinohar, a (ja[, charcoal is not found by the ironworkers
brown micaceous schist, the mica in very t0 answer.
small particles gives the stone a peculiar 26(. Iron pyriteS) from Kan-
grey silvery lustre. gra

[ 225 ]  Another specimen called*1 n.lo- ' ^  I [o .  rito,  rtl,
h«»." Tbja i» a grey mica schist. from Manikaran of Kuld. Local Conner.

[  226 3* A  very fine-gramed mica schist  ̂^
of a greyish brown colour called “ chappar.”  '

b 1 . . This is erroneously called by natives silver ore. It
[ 228 ]* Bock Called “ bahor, is a mica- apj)ears to he the mineral, which they informed Mb, 

ceous schist with occasional veins of quartz. Marcadieu, had been worked in the Sikh times as 
The ores are as follows a silver ore. Mb. Mabcapieit states, that it con-

slats of crystals of the sulphurcts of iron and lead in 
(a.) Magnetic iron ore, m form of iron son . qruatx and that on analysis it docs not, contain a trace 
(i.) Massive ore, “ pathat, dhfio.” * f silver t
(e.) A schistose rock containing fragments of 0 ■ * •" 'T 

iron, j when this rock is disintegrated, the particles of AMRITSAR SRRTEft
iron from tho iron sand of the preceding Samples. A‘ U ..................

(d.) iron, obtained from ditto. * 3  —T 329 1. Crude iron, o f variety,
A sample of this iron was exhibit ’d from the La- „  , ,  • „

hore museum under the name of “ ioha clihiehar, ' J b
and of the same iron hammered, hot called “ lohakut” This is imported from Gwalior ; bonce its name.
An anvil, made of hill iron, a pig of superior iron, 2 4 .— F 330 1. Mandi iron.
and a mass, of fused metal mixed up with the char- • ,
coal, used in smelting, completed the Museum series.---------------------------------------------- — M —*

(e.) “ M.anohar, Li slag .(.torn the furnaces. * Otmingham'sTriptoKMAanil Lutiaul, in Asiatic Society'*
--------------- 1 f  ̂ * T; - -  proceedings, March 1848.

* Indifferently written •< dboit." » Commirtee,.
|V * ■■ . , ; . .■ ,■ . ' : ; 

■ ■ ■ • .. ■



. zAmlibad, in the, aajranwala disiriet, are of “ jgulferi”
LAHORE SERIES. ircm 0(, 0f « aaMt,”  European steel is also employ-

25,— [ 3-1'G-S |. Iron ores from Charaba. ed for cutlery.
1/Air ore MUSEUM. Barki iron is brought down from Suket and the

Mandi mines, it values Rs. 6-12 to 7 a maund, and 
One specimen is haematite, finds its way on hacks of mules and donkeys to Diua-
2 6  — r 347 1. Clav nodule, containing nagar Whence it comes to Amritsar: it is probable 

' 1 _ ,,  ' £ ' that other irons of the Kangra district mines are snru-
iron. .Lahore mCSEUM.  ̂  ̂ buy imported under this name. Attempts have been

2 7 . — [ 350 ]• Hfernatite, Sangli hills, made by individual traders to bring down the iron of
containing copper in small quantity. L a- the Chamba territory, but the cost of carriage is too 
HOKE M useu m. great to render it profitable, and it is seldom imported,

, „ . , . The other irons of the bazar are European, and
The following are the kinds ol iron to be | brought flora Bomi„ly . tjje varieties arc—

jnet with in the Lahore bazars. The “ glaspatti,”  an iron., sold in long flat bars; it is
2 8 . — [  365-8 ]. 2nd class steel, “ asMt,”  used for making tires of wheels, &c. Value Rs. 6-12

used for coarse cheap cutlery purposes.  ̂ thick pieces of iron, value Rs. 7 a
2 9 . —Iron, variety “  kheri,”  used for agri- maiHld. and also “ Go! kandla,” a similar iron, hut

cultural and other implements. in thinner bars ; value Rs. 8 a maund.
“ Chadar,” or sheet iron, value at Rs. 8 a maund, is 

Do. variety “ harki.”  employed in making “ tavas,”  huge, iron cauldrons, &e.
Do. variety “ gtlleri,”  comes from Q-Wa- ‘‘ Chakor sink” and “ chakor kandla,’’--are vanat

U„r M HtadMan, *  »  .  t ~  - *  £ 1 .  V S
used for wire drawing, gun barrels, &c. a maun(L When the roda m  thin, it is called “ cha-

Besides these varieties the following kinds are met kor kandla,”  and fetches Rs. 7 per maund. 
with in the shops of the “ lohtis ”  or iron sellers, who These bars are stamped with a European trademark
•arc the persons who buy wholesale from the Nowrias i when of the first quality ; these are the most approved,
and other merchants and then sell by retail to the and are called “ sacha chakor,” (genuine “ chakor ) 
blacksmiths or “ lohars.”  Of Indian iron, the raric- and fetch Ra. 9-8. If these bars are only the same in 
tiea are—the ! ilteri,” noted above ■, this is said to be shape without the stamp, they fetch Rs, 9 and Rs. 7, 
brought from Hindustan, it is an iron of unpromising as above-mentioned.
appearance, but exhibits on being forged its superior Another variety is “ asbat,” a bard but brittle 
qualify j it is much employed for carpenters’ tools, kind of steel, selling at 8J seers per rupee, ; it is 
adzes, &c.j and occasionally for swords. It values a- imported in bars, and is used for tools on account o
bout i seers per rupee; its probable origin is the Jab its hardness. „
phr territory. A kind of iron is sold in the bazars culled • fell,

«  Faul&d ” or steel, used to be imported from Ilin- being sold in pieces of a fnd-form shape, tapering at 
dust&n for the manufacture of armour, shields, &c., at each end. This is probably u lull iion. nofcu-ei_ 
the present day when the manufacture of such armour this form of iron in all the shops ot ironmongers 
is not carried on, the import has ceased, the steel used Nbrpbr, in the Khugra district. ,
to he brought in “ chaktis ” or circular disks, about } ; It is a remarkable fact, that n on smo. ,ec a , a ■  ̂
of an inch thick. “ OuKui”  iron, which is sold in pigs, temperature does not form '"f"®*8 ’ * . ‘ ^
and values Rs. 6-12 per maund, is a tenacious iron used pure wroughtriron. In our ore» J  • temnera- 
also in wire drawing. The imported Indian irons arc adopted at home, the metal .use -  aud
brought up by Naums to Hatras between Allygurh turo falls liquid to the o jmi w h
“ and Agra, and from thence taken to Amritsar, which thence, when the furnace is tapper ̂  r'“  ‘ _ * 1 ‘
is the Punjab mart. Of Punjab iron, the “ bajanri,” series of shallow moulds £<™1̂  ^
from Bajaur, north of Peshawur, is cot much exported thus formed are uninale ’  ̂ ‘ eas
to the Central Plain districts, though it was formerly require tlie action [except i , _ mY
for the purposes of gun making. Bajauri iron is still ^  tnatttabk iron are
lareelv used at Kuh&t m the remarkable process of dlmg furnaces, ortort ..
their gun barrel making, and is used also at KAlftWgh procured, but in the' « * « *  PCJ  ® ^
and, other places. The guns and cutlery made at Si- perature employed is k w. 7-

9  1 §l
\yv>,- . ' «*, qw>V:i

£?«•» /. Division 1. .Suh- Class (A). '*



(si.
8 C&uw J. D m m n  1. Sub-Class (A ).

______________________ _________ :.................................' ............... ............
the metal, which is softened father than liquefied, 33 .— [ 556 ]. Iron ore, found in,the hiHs 
drops through the. charcoal and slags to the bottom, go or 30 miles SOUth-onst of Btiunoo, 
and is raked out; it is simply reduced to the form of is fe ff.eab demand at KahV
wrought malleable non by tang repeatedly heated for £laii & hmt fading, and for the
mui hammemd till the fragments at charcoal and of eoobing utwwitol TUt) OTC ia abttn.
other impurities axe expelled. This remarkable fact
that the effect produced on the metal is different, ‘ ^  ^  an> a portion or contjmation at the 
according as it is smelted at a greater or less temper. ^  and so these epeeimene may be
ature, accounts for the existence ot wrought-iron ^  tf) ^  the irt)n o£ that whidl is
.uuong the ancient Greeks and Romans, to whom of fonnd tewioM p]aceS) bnt 110t much worked, the

tha mo,k!n' l,rocesscB of th0 ^ d(lhng hamBB> Oto occurs as red peroxide and haematite, the red tint 
&c., wet.c unknown, of many of the formations ia owing to this, and it is

The art ot forging or welding together _ several (Jmt in som„ parts of the m t rmge> tbe rocks
kinds of non is noticed elsewhere ; the principal va- ^  gQ ^  of iron ore that the| destroy tll4)
rietj of iron so .orge is t e « n  ,eonsis mg at jn îCations of the magnetic compass in the vicinity. 
kMn- 3sMtand fM,3d> lm“ d togeaM'; rt 18 D'B. IIbndemon has recently produced some iron
tor Sword blades. of most excellent quality from a blackish hematite

DERA ISMAIL KHAN. ore, found in abundance in a large isolated hill of
permian formation, called Kirina, It is just within

30. — [ 523 ]• Iron ore. Sulairnatri hills, the Jhilam district. Galena or lead ore is abundant
L ocal Exhibition Committee. in the same locality,

3 1 . — [ 529 ] .  Iron, from W adri hills. 3 4 . — [ 555 ]. Sample o f  rough iron,
The Waziri hill iron, from Kanigonun, in the Lera value £g , 5 per maund.

Isrnail Khan, supplies I)epi Ghdssi Khan, to the 3S.— [ 954 ]. “  Sonmallki ”  OF iron py-
extent of some 2,000 raaunds. It is described as rj. j crystals. Kalahari] 
a very rough- iron,—some of it is re-smelted at Kila- J °
h&sh- . , „  . , SHAHPTJRThe iron mines in the Waziri territory are m the
hill called Kuh-i-Mas’fid, near Maklffn and Bobra; __r gyp n JTrou pyrites, from Muk-
there the metal is found as a blackish and slightly , * ‘ '* ’
lustrous ore ; it is dng out and crashed. The fur
nace is made like a lime-kiln beneath the shelter of 
a round-roofed shed called “ mrnndao.” The furnace
is charged with two parts charcoal and one of crushed 3 7  [ m  3. Im n p rifcea in round no.,
ore; this heme ignited is urged by bellows. When '  1 .-1 „
the ore is melted they insert an iron tool into the fur- dules of crystals, iLaruli mountain. Sadis
naco and rake away tlie dross and slag which allows Shah . (Erroneously called “  impure cop-
the melted metal to fall to the bottom. This iron is p e r i n  the original list.)
called “ khiim mdtri, i t sells at 20 seers pei rupee; The name “ sonmakki,”  theoretically is copper
this iron again refined by melting is called locally pyrites, and “ rupamakki,”  iron pyrites, but the two
“ kara kai ”  and “ pdpoli, and sells at 10 seers per are not usually distinguished by natives.
rupee. The proprietary right in the mines is defined
only by mutual agreement; it is said that Es. 25,000 RESHAWUR,
worth of iron from the mine is sold per annum, hut
this is probably over-estimated , .Rs, 10,000 would 38,—[ 560 ] Eu8ed iron, “  aowall ospa- 
he nearly the mark. The inhabitants of Makhfn na{i.”  Bajaur to the north of Peshawar • 
end Shaikh ’Bdli make vessels and pfates of the iron yalue Ea> 7 a m8Und. L ocal Committed 
and trade with them, The Fjrmah tribe in the p 
Waziri IIAka carry these vessels into Kabul and L LauAWUB..
Ghianf and sell them, j 39.—{  569 ]. Hammered iron, “ puk-

3 2 .  — [ 530 ]. Iron  from Bajaur. kali ospanah,”  from Bajaur; value Bs. 16
Brought down from the hills north of Peshawar. a These samples do not represent

(See No. 39). the lest produce of Bajaur.



Bajaur produces iron of good quality. At a place of lump light Occasionally a rush of water causes 
called Burowl, nt foot of a range of hills subject to the work to be stopped, and as there is no mechanical 
Ghazrnn Khan of Dhir, it is said to be found in great- eontaxTance for controlling die flood, not unfrequently 
eat quantity. The ore is not obtained by mining, but the particular spot has to be abandoned altogether, 
in a pulverized state, mixed up with black earth The ore obtained from the mino is broken into pieces 
washeddown by hill-streams, which is collected by and smelted sufficiently to,make it cake; on this, 
the people and exported to Peshawar and other neigh- wood and the common « Apia ” (dry cow-dung) of the 
bouring markets, Were, it is sold after it has under- country are heaped, and the mass set on fire. The 
gone the process of smelting. This process consists of process of extracting the metal is similar to that of 
mixing the black earth containing the ore with coal, burning lime ; the copper, contained in the pulverized 
and burning them together until the iron becomes a and caked mass, percolates through the calcined re- 
consistent mass, from which pieces arc disposed of as fuse, and finally forms irregular shaped fragments at 
may be necessary. The value of the ore mixed ’up the base.* These fragments are cut up iuto pieces 
with earth, as it leaves its native hills, has not been like the sample following.
accurately ascertained; but it is believed the cost in 45.~-[ 156 ]. Copper obtained from the
its pristine state is very small. The carriage hire on tfo. 4 4  Jt ja jn Ijfctle dice, or melted
donkeys and mules to Peshawur and other markets , „ , . , . ,
adds to it, and after smelting it sells, according to its dr0PS of about *  an mch W 0*™'
quality, at Rs. 3 to 6 per mauud. The smelting of copper is barely remunerative on

account of the utter absence of all mechanical appli- 
HAZAK . ances. The miners pay a royalty of one-sixth of the

4 0 . — [ 589 ]. Iron ore (red haematite), gross produce to the Kketari Rajah, feudatory of Jai- 
“ mattiloha.” Bakot. L ocal Committee P6r-
OF H a ZABA, JIIILAM.

KASHMIR. . r A&n r .j.46 .— [ 462 ]. Copper pyrites.
41. [ 599 j. Siliceous iron stone, from This is not copper,but iron.

Reyasi, 20 miles above Jammu. H. H. The The terms “ sona-makki” and “ rfipa-makki, ”
M araBAJA. though, properly speaking, indicating copper and iron

4 2 .  — [ 612 1. “  Sang), ehamak.”  M as- respectively, are, in practice, synonyms.
sive magnetic ore, brought from Yarkand Tlic SaIt ia“®® C0Btaitls ĉ ® r> 'j1 T’̂. 1, 1 °  cretionary nodules in some of the calcareous and shale
tna Lahaul. strata the Deyonian series ; the nodules give by

COPPER their decomposition a green colour to the sandy clay :
the yield of metal, is from 12 to 20 per cent, but the 

GURGAQN. quantity of the ore is inconsiderable ; it exists as
43 . —[ 105 ]. Copper ore with iron, nodulc3> vai7il«  ift size from incM *“ *“  up to as

(copper pyrites), from Smghana m Feroz-
pur Tahsil. Deptjtv Commissioneb op KANGRA.
Gh EOAON,

With regard to No. 43 (105), in the time of 4 7 .— t 240 ]. Copper ore, i eang,
Ahmad Baksh Kliati Jughirdar, some copper ore was Ivulu.
found in the hill called Gh&ta Shamsab&d, but it is This box contains two specimens ; one a quartz, 
not worked. containing a little copper pyrites and some silicate of

Tltqq A H copper, and. the other, marked as .from Mamkaran, is
• a hard reddish grit, wkich has no appearance or proba-

4 4 .  — [ 155 ]. Copper ore, “ tambe ka bility of containing copper. Mb. Mabcameu noticed

# * ?  * • »  * * *  »■>
Euhai. L ocal Exhibition Committee. ^

The ore. is obtained by mining the hill side ; the ———■— -— ” ■ .......
work is carried on only by day, and then with the aid * Hlssar local Committee.

■  <SL
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4 g .__r 296 ]. Quartz with blue carbo- It  is constantly confused by natives with
nate of copper. Spiti. P. Bqebton, Esq. galena or sulphuret of lead, as both yield,

......  when ground up, a dark coloured powder.
KASIVM ! .  The natives bavo also applied to another

4 9 ,  „ [  ], Copper glance. Bondu, substance, Iceland spar (carbonate o f lime),
16 marches beyond Kashmir. Since the the name “ surma safaid,”  literally, “  white 
Exhibition closed, a very interesting speci* antimony,”  though the substance has no 
men of copper, both as a copper glance, or analogy; with the ter-sulphide except in the 
sulphide, and in the form of pyrites, has been form and fracture of the lumps in which both

| sent by F . II. Coomb, Esq., C.B., Besi- are sold by the druggists. Native doctors
dent. A. sample of fused copper of good however prescribe the “ surma safaid”  for 
quality accompanies it. the eyes, just like real antimony, and this

keeps up the misapprehension.
TIN. The ore is much imported from Kandahar,

5 0 . —[ 7-971 ]. Specimen of melted tin b,lfc is produced in great abundance in the
in a disk. Lahore bazar. M ibb M eg Himalayan range, where it was noticed by 
-j)iT Captain Hay at Spiti. “ Surma”  also is
Vhe metal is imported : it i» principally used for 8aid to 0CCl‘f  in the Salt range, but there is 

making bright toys and imitation trinkets, as well as no sample o f antimony sent from these 
to tin copper vessels ; it is beaten out into leaf, and mountains—all the specimens sent under the 
used by the artist also for a. silver paint j it is rather narne o f antimony are really galena, which 
expensive as a metal. The value of the network disk nativea confuse with aurma, such samples
of tin strips, which is the form exhibited, is m , 2-12. ** are sent trow Jhilam, Karnaugh, the w atli

ANTIMONY. hills, and from Shahpib at Kbagdla; but
as these metals are not unfrequently asso*

This metal occurs m various parts o f the eiated; it bfi true that botL are to be
province as a black ore of antimony. In mefc witk Antimony also is found at Kulu 
composition it is a ter-sulphide, and called ^  at Bajaur? in the M h north of Lesha- 
“ surma.” It is fused by beating m a co- wur> ^  ' Bailtt itt the province of Lu8> 
vexed, pot; the metal melts easily and runs to north rf ^  antimony is import- 
off; the ore usually contains lead, and some- fid ^  8bifea 1p in Sindh) to \be extent of
times silver, iron copper and arsemc. The 16i maun(ls a By far the greater part
use o f this metal, as an alloy or pure metal o f  ̂  an^ 0 (really lena) o f the g u
for scientific purposes is unknown m his gists is imported from K&bul and Bukhara? 
province; but the ter-sulphide is reduced to
a fine powder, and sold by druggists as a LAHORE,
eosmetic for the eyes, in which case, it is
supposed to act as a tonic to the nerves o f 51 . [ 369-72 ] (a). Three samples o f 
the eye and strengthens the sight. This good antimony ore, (Laiiobe M wetjm,) 
surma is in use in all Eastern countries * probably from countries near Kabul, but no 

........  ............. ...... name is recorded.

* The MiusuIhumm have a notion that the finest kind of C>)- Burma pah,in. —Antimony from hills in 
Burma comes from Arabia in Urn bilk of Sinai, Stc. The tea- the Punjab territory ; price 12 annas per seer. Lahore 
dition is, that when Moses was on the Mount, he ashed that bazar.
the glory Of the Almighty might be shown him; he was an- (cj, « gnnna Kaudaifori," from Kandahar, as its 
swered, that his mortal sight could not boar the glory, hut . . . .  , T. Q.w „ - .. ,  ̂ , P,.„ . name imports, is a superior kind 5 value, .Us. 1-8 athrough a chink of the rock a ray of the light was allowed to * 1 . . . .  .
fall on Mm, and that the rock on which the ray fell became seer” k'dhore bazar. A sample exhibited and pur- 
melted into antimony. chased from the bazar as surma KmidaMri,57 re**
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markable for its pure and brilliant appearance, proved sulphuret or galena, sometimes associated 
to be sulphuret of lead.* _ with quartz; it is used by nativ es iiidis-

(<0 C 374 )■ “ Sunni,” an inferior hard kind of crimjnaj;B]y for antimony, and is called sur- 
o:re. Surni is sometimes said to bo sulphide of « ,  ^  ^  . ajJ before r€marked.

But a large quantity of sulphuret of lead 
KANGRA. ja brought down from Eeyasi in the JammA

5 2 . — [ 279 }•. Sulphuret of antimony, territory to Amritsar, it is there melted up
« rindi dows”  (meaning lead ore in Thibetan), in pots with iron filings,— the small particles
from Lahaal. E. Etwua, Eu«. o f imn combine with the sulphur, setting

, ■ , ,, . free the pure metallic lead.This is found, on the Chandra valley above Koksar. L
5 3 . — [ 230 ], Sulphuret of antimony, KANGRA.

’* surmi ha pattar.”  Jag&tsukh, huM. 5 9 ,— [  238 ]. Galena in quarts, from a
This is a good ore. -vein at Kothi Harkandi, at Eupi, on the
5 4 .  — [288 & 297]. Two samples of sul- parbati river, KtiUL Local Exhibition 

phuret of antimony. Spiti. K an&ba Exhi- Committee.
BIIION COMMITTEE. It forms nests in the quartz beds, which rest on the

In one the ore is associated with iron pyrites. mica schist strata on the left hank of the Parbatt

HAZARA, LAHORE.

5 5 . — [ 590 j .  Antimony ore, from Bakot g 0 ,__ [ 979 ]. Galena from Kandahar.
(erroneously called tin. o re ); it contains no j^g a seer.
till, but a little iron; only a small quantity This sample was bought in the bazar as anti« 
was discovered, and further excavations were mony, “ surma.*’ 
made in search but without effect.

AMRITSAR.
PESHAWUR. .. , ,

6 1 .— [  333 ]- Sample of metallic lead
5 6 .  — £ 567 ]. .Antimony, “  ranjah,”  from ag ^  a the ba, ar.

Bajaur. L ocal Committer.
This is a very good ore, value Rs. 12 a maund. KASHMIR,

SIMLA. 6 2 .— [ 615 ] .  Sulphide of lead (surma),
from the Jammu hills. H . H. The M aha-

5 7 . — [  711 ] . Antimony, from Sirmur. EAJA
E ajah or SiEMtra.

JHIL.AM,
HERA GHAZI KHAN.

_ nnn _ . ,  .. T 6 3 .— [ 901-902 ]. Sulphide o f lead,
1  Antimony, from the Lower tJ K  K w .t l i  H ill.. l o o , !

ffilb . O oM M in... c 0m ™ r c .  V » t o ,  from
LEAD. 7 tolahs 10 mashes to 10 tolahs for the

Occurs in various places in the form of a rupee. _ s
__________ __ _____ s__ _______ __________ The load (called antimony) of Karangli occnrs in

t h e  m o s t  inaccessible precipices of the hills. Bowring
* An the species of what is oaltefl “ surma Kendahiri,” that following account of the method of obtain-

I have seen, prove to be lead, which is distinguishable to gives *“  - ®
the eye, from the antimony, by its cubic crystallised appear- ing it. He says s*
ante exhibited in fracture. There is another substance called  ________________ „— _—— ----- ----—*«——
“ surma Isphhani” (t. Ispahan antimony) of which the sample , . , „  ,
exhibited proved on analysis to !x: mtaweoua glistening iron * Bowring’s .Theism, Journal or e ‘ ‘ ?•
ora. of I8S0, p, SO.

*̂1
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« xte zemindars who search for it, let themselves so tninutc, that not more than 3 or 4 min as worth is 
down the face of the precipice, and pick the mineral obtained by a day’s hard labour at washing*
out of a bole in which it occurs pierced in the side of g y  __r 237 1 A Bubstanee believed to
the. rock. In this perilous adventure, some unfortu- d liatives, from Spiti. P.
nates have lost their lives by falling down the cliff,— -0
a height of more than 5,000 feet.” Ege E’rolb -hsQ'

WVTlI-rR This is a soft red earth, like “ gil innani,”  there is
8 _ no appearance or probability of its containing gold.

6 4 .  — [ 904 ]. Sulphide o f lead, in <J3 , _ [  279 ]. Gold from Lahaul. 
small fragments. Jvhagula. Ms* Cirn.i.. J j ^  Mu. Jaesoiike.

(Both the above tiro entered in the original lists .
as antimony). This is cailed « gser” (pronounced “ ser” ) in Thibe-

These sulphides occur in small cubic crystals in tan. It is obtained from the sand of larger rivers of 
limestone beds within the Karangli hill, and near the Lahaul and Zangskar. Most of it is taken to Hin- 
Khuura mine. ddstan and sold, but the profit of goldworks arc very

small; it takes several months to collect even a tolah ;
GOLD. the small grains are, worked up into little lumps with

The metal occurs only In sand, washed the aid of mercury, value, I tolah for Ba. 15. 
down in greater or less abundance by the RAWAL PINT)).
rivers of the Punjab. There is however no m  3. Gold-washings. Attoek,
sample obtained from the Eavi. There ts 1 '
also no exhibited specimens of auriferous ■ ■ * „
quartz, nor has any yet been discovered in 7 0 . - [  ]• Ba^fpure gold. Weight
any o f the mountain ranges. There is a 95| tolahs; value, Jfs. Coo.
mineral sent from Thai Baland Khail in JHIIiAM.
foreign territory near Bunnoo, called “ sang - 7 i,.._r 379 1. Gold washed from the
i-zardar,”  but its containing gold ts ima- ^  ^  L ahobe Museum.
ginary. .Native stiver also does not appear; __ Ktt8 GabMr.
it is found in minute quantities associated ^ ’
with the ores of lead and antimony, but that Teh siu u b  or Tala  G akx.
j8 all. Gold-washing is taxed and becomes 7 3 .—[ 461 ]. Gold, from Kas oqj.
a source of revenue to the state, though not Javvata Khaxki.
a very productive one. The revenue report, In the tertiary formations of flic Salt range, gold is 
shows that the produce of the tax was for found in the shape of minute scales, and has doddle*
, o m  „ .  -  j „  1k(!1 fio t>„ m  been derived from platonic and metamorplucrocks,
1860-61, Bs. 414 , ill 18 1 > ^  disintegration of which has furnished the material

AMBABLA. of which the strata of the series are composed.
And in the beds of numerous nullahs which flow

6 5 .  — [ 168-70 ]. (a) Sand; (S) do., thr(mgh the “ mmocene ”  formations, the sand is wash*
washed to remove the first impurities ; (c) ca for gold. It seems to be obtained in the largest 
Gold obtained from it. From Karrar, near quantity towards the Indus, north of the Salt range.

’ , . The original beds whence gold is derived have not
the Markant a rivei. been found. The quartzites and qunrteoze mica

KANGBA. slate much developed in the Pir Pnnjal range near the
, Baramfila pass and other localities, have as yet foiled

66 .  — [ 235 ]. Gold-sand and gold oh- to yMd goldt
tained from it. Bey As river, near Haripur. The process of washing the river sands for gold is
L ocai, Exhibitioit Committee. as follows;-

, . , , When a likely spot in the bed of a nullah is fixedThis sample sent has been obtained by numerous • ________
washings from several maunds of earth and sand
taken from the river bed. The quantity of gold is • Kaugca Local Commute®.

■flit'



I  Cltti# I. Division 1. Sul-Class (A ). '
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upon, the superficial mud is scraped off and lower sand 184-1—409 tolahs (fcolah — 105 grains.)
taken out with a wooden shovel and carried to the 1845—272 ditto,
spot where it is to be washed, close at hand. 1 he 1846-—'332 ditto.
washing »  effected in a long wooden box resembling Thc goM-washers conceal the amount as much m 
u small flat-bottomed boat, wide at one end, and nar~ ^  tomlucc the tax* 
row at the other, where there is an opening for the
escape of the water. The wide end of the cradle or PESHAWUE.
“ drur.” as it is called, is slightly bent upwards so as
to give its flat bottom a gentle inclination towards the 74.—[ 5(56 ]. Auriferous sand, “ torah 
fore part. A  coarse sieve of reeds is then placed s],igga.” Eiver Indus. LOCAL ExHtBl- 
across the wide end of the tray , on this the sand is w<w CoMMraM:B. 
thrown, and water dashed upon it, tin all the nner
sand is washed through into the cradle, and the coarse In both the Indus (above Attack) and the Kabul 
gravel retained on the sieve. By continuing the rivers, auriferous deposits are found, though not ex- 
washing with a gentle stream of water the lighter tonsively. Some of the boatmen, during the cold 
particles of fine sand are carried down the inclined weather, work as gold-washers in gangs of from five 
floor of " cradle and escape with the water, while the to seven, and collect on an average from 2 to 2* 
heavier and auriferous sand assumes the highest level tolahs each in the season. The gold sells at I esh- 
next to the point where the water is applied. In a amir .at Rs. IS per tolah, so this would yield them 
very short time nothing remains but a thin stratum of about two annas per diem, whilst actually employed, 
black iron sand, in which scales of gold may occasion- Their apparatus for washing the sand consists only of 
ally he seen to spangle. l»rge wooden trays, six feet in length, and sieves.

By continuing the washing still further, the lighter No tax is taken from them now, but unde^e S ^ s  
particles are removed and the auriferous portion con- one-tourth of the proceeds was pan! to the Ka dar, 
Ltratcd within narrow limits. When the washing whose license was necessary betore they phed therr 
in the cradle has been earned as far as is considered M e . In some places a tax was taken of Rs. * 
safe, the sand is removed by hand into a platter call- V* ««>the proctors of the sod received -ne
ed a “ kart,”  made of sisn or some other hard wood. tber rupee. About i»0 men may be thus annually 
In this by a circular motion, it is agitated with employed, and it is not unusual for them to recrnve 
water and thus an additional portion of the black ndv,races for the work from the gold purchasers at 
sand is got rid of, and washed away from the inclined Peshawar. These deposits indicate the presence of 
sides of the plate by a steam of water skilfully appli- gold in the hills, but the latter are beyond our reach: 
ed Thc residue is thou rubbed up with a little mer- a mine has been lately discovered near Kandahir, bur. 
cry, which quickly amalgamates with the gold and its value has not yet been fully tested by the Amir, 
leaves the black sand. The mercury is then removed Still the gold-washings of these rivers might ho ad- 
from the platter and wrapped in a fragment of cloth, vantageously examined by those who possess tha 
and placed on a hit of live charcoal, the mercury necessary qualifications  ̂
quickly sublimes, leaving the gold entangled only with BUNNOO
the ashes of the cloth from which it is freed by rubbing.
It is taken next to the goldsmith, who fuses it with _r q Gold-dust, “  reg-tila,”
borax, and thus it is cleaned. Grains of native plati- * ^  riveP Indus, where it Occurs ill
num are found m the same way in the Indus, and m , ,
some places the natives call it “ white gold,” and small quantities. The Value o f the produce 
despise it exceedingly. is probably Es. 200 a year. .Jsftttt Com-

In the gold-washing process just described, two or m iSSXONKK OY BtJHHOO. 
three individuals earn from 6 to 8 annas a day. It is
said that in Hazara grains of gold are sometimes HAZARA.
found of such a size as to allow of their being picked __ %  Q.old and gold-dust,
out of the sand. *!». L - J- , ,

The gold-washings of the Salt range are nearly all from the river ,Indus. V alue, a. o a ,o a . |
in the Jhilam district. In the year 1850,158 cradles ________________________ _____s-
were at work, and they were taxed from Rs. 2 to 5 per
« troOUj”  the total tax amounted to Rs. 525. * Morning’s Report on the Salt Range. Hetoot Oorrespoa-

The Kardar of Mokhand told Dr. Fleming in 1848, ; deuce of the Punjab Government. 'Ho. xxU., v  »»• 
that the production of gold was as follows t Local Committee.
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In  the streams where gold-aand is washed, grains o f  platinum are occasionally found in 
small quantities; the gold-seekers call the metal “ safed sona,”  and reject it as useless, 
Platinum has been found in  the Tavi river o f  Jammu territory, and in  the Kdbal river at 
Naushera.

O f other rarer metals, bismuth has been  obtained in  small quantities in Kashmir from  
the Jammu territory.



SU B-CLASS (B). A LL O Y S,

The class of alloys is but poorly represented; the compounded metals known to the 
natives are all more or leas based, on copper. The white metals and alloys of bismuth, 
antimony, and other substances, are quite unknown.

Brass is manufactured in the more important cities, but not in large quantities. The 
larger vessels, “ gagars,”  “  shamadans,”  &e., are made of imported brass. The native 
brass is of different quality as to hardness, according to the proportion of zinc employed.
Besides brass, a metal giving a beautiful sonorous ring when struck, and called “  phul”  or 
“ khan-si,”  is made. “  Both,” a genuine bell metal, is also manufactured. I f  we add to 
these a compound called “  barth,’ 1 and another inferior one called “  kufch,”  the list o f alloys 
in common use will be complete. Pewter articles are occasionally to be met with, but the 
alloy is uncommon. The varieties o f alloyed silver, known as “ riipa,”  are merely1 silver 
debased by the addition of copper or zinc, or both.*

t LAHORE. L ocal Committee. Eom, is also a kind
of bell-metal.

7 7 .— [  7954 ]. Sample of “ pbffl”  or
' ‘ khansi,”  a kind o f bell-metal. M i.se 8 1 .— [ 331 ]. (a) “ Pital”  brass, with 
M sg B aj. the kuthali, or earthen crucible in which

’ 7 8 .— [ 7854 3. Sample of “ barth”  it is melted. Local Committee.

metal. Tlae crucible is made by beating together flocks of
7 9 .  _ _ [  7954 ]. Sample of brass as sold cotton wool and stiff clay till both are thoroughly

in the bazar. M isb M eu B a ,t. combined ; the whole is then dried ; the cotton serves
to bind the clay, and answers tho same purpose as hair 
in mortar. The kuthali exhibited is of very small 

AMKUbAK. . sj2C> sneh aa jg used for gold-melting; for brass,
, ,,, , „  , , ordinarily, a much larger size would be used.

8 0 .  — [ 332 ]. . “ Khiinsi”  - bell-metal ”

' • \\\ '  \  '-""'v;

V 1, CO; . ci ' 4 ■■ %4 > *t ■ . \ ■ 1 $ •/;■. S.V;

* A  mixed metal formed by welding together different metals is not technically an alloy, but “PP10-
mention of mob metals may not be Inappropriate. r f .^ .ir o n . asMt and kbtri iron, ami

A metal known as “  sakela,”  is used tor tile mauufaotnre of swords, ten, consisting o - . , , , . „ nJ
taulM or * M  welded together. Occasionally, In Jammu, a small quantity of silver and m ottoes  tin, it beaten into and welded
with the fluent sword blades for the sake of texture and polish.

(| f l  <§L
■ : , !«■,■ f3 7 *tfs
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SUB-CLASS .(C). METALS, IN  THE PROGRESS OF ADAPTATION 
TO FINISHED MANUFACTURES.

The process o f wire-drawing in various metals is carried on with considerable success, 
the gold wire-drawing in particular is very skilfully performed, and with very simple appa
ratus ; the metal to be drawn being guaged as to the size of the wire by a perforated iron 
plate; the processes o f flattening and producing a wave in the wire, for the purpose of 
making gold thread, tinsel, &<s. (kalabatun), are performed with considerable ingenuity with 
the aid o f  a fine hammer and a tiny polished iron anvil.

LAHORE, cheap substitute for gold leaf, but is much thicker
in substance.

8 2 -— [  7978 ]. Coils o f iron wire, thick r  ̂ .imA+M*. t> 8 7 ,— [  7956 ]. Sample o f sheet copper
and thin. M ise M jso R a,t. Mi *b  M eu Raj.

Guli-ri iron is employed for wire-drawing. . , .
_ _  r w „ This is imported, as all copper used for the maim-
■ ^ ~~i. ^974i j. Coils oi brass wire, do. facture of large vessels or line copper work is. The #

8 4 . ~  [ 7975 ]. Sample of copper wire. coPPcr °f Hissar, in small fragments or pigs, :is also to
o r  r sen e  t a .... i a ■ • be had in the bazars.85. — [ 7976 j. Sample of zinc wire.
86 .  — [ 7972 ]. Case contained a series PATTI ALA.

of specimens of metallic lea f; viz., silver,
gold, tinfoil, and brass leaf, or “ orsdew.”  ®®* £ J” ®ampl® silver wire

The silver and gold leaf are used for ft variety of '
ornamental purposes, and silver leaf is much used 8 9 .— [ ]. Sample o f gold aild silver
in adorning festival sweetmeats. The orsdew is » leaf.
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Division II.—Miaeral Substances used in Manufactures and foi Building
purposes.

SUB-CLASS (A). SUBSTA.CES USED IN MANUFACTURES.

PLUMBAGO.

T h e b e  are several samples of this mineral which mark paper easily, but scarcely one that 
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, a 
specimen from Simla, called graphite, is a sample of some rolled pebbles of a black 
grauwaeke or hard rock of the older formation, which does not make a mark on paper.

KANGRA. may have been sent from Gurgaon at the time when
the report was made by Db Thomson , extracts from

9 0 .  —.[ 263 ]. Mineral supposed to be which are added. Exhibited along with them was 
plumbago, called “  kali mitti,”  from Hari* a drawing of a butterfly, bird, and beetle, executed
-niir L ocal Exhibition- Committee. with points of these black leads.
P . ‘ Dll. W. J. Thomson describes the plumbago of

This substance is used in cleaning colored pottery, G|lrg.ao[1 M foU()wg
also in cleaning the hair. : It is not a plumbago, but wh;1(, on (luty at gomh a few days ago, I made 
a black clay full of organic matter; which, however, ft (.urgory g.eol()gicaX examiURtion of the hills near the 
marks paper. town. The most eastern point of the hill at Sonah is

True AON semi-detached from the principal range by a deep
gorge. This portion is composed of sandstone much

9 1 . — r 106-7 1. Plumbagos from Sonah indurated by heat and mixed with eruptive quartrose
„  ' n and gneiss rock near the top. About half way up

and Bhundl. DEPUTY COMMISSION!.®. (lOOfeet)on the eastern slope of the gorge, where
Of these samples one is a shale, which marks paper, it is nearly precipitous, I found a bed of -soft black 

The other is a carbonaceous shale. stone easily friable and soiling the lingers when
The box contains little cubic pieces to show its touched, and brought horde some specimens. The 

sectility. These mark paper, but are more like a t,ed was from 18 to 24 inches thick, and as far as 
drawing crayon than black lead. traced it extended about 30 yards N. and and

. . .  ,  . , had a din of nearly 10° to the N. Not having exa-
9 2 .  — [ 375 ]. Mixed shale and plumb- ^  g(;oM mimltely till I arrived in Gurgaon

ago. next day, I had only a conjecture as to its nature,
9 3 .  — r 377-88 1  Plumbago o f a dark and the great rarity of plumbago made me doubt itsJ&Aa identity till tested; hence I did not examme the vem

Stl ’ ,  . - . , . . .  further from the surface, but as the specimens sent
9 4 .  — [ 877 J. A dark talcose sclust, have been long exposed to air and moisture, I conjcc-

used as plumbago, giving a deep black mark. ture tIiat a phmibago of an equally pure quality and 
IjAHOBE M useum, more dense structure will he found fnrther m.

, i m • , , . , riu1A uf Sonah were aware ot the presence

j s t f s z t t z & z r z  - “ ,a » . *  * . « « . « -  -
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its nature or use, so it has remained uutouelicd. The in the market somewhat increased, no doubt many 
specimen sent has a specific gravity of 1987-8, water more useful applications of it would follow, 
being 1000. It is unchanged by a red heat in an The hills in the neighbourhood show such peculia- 
open fire, and is not acted on by strong nitric acid, rities that I am induced to believe that they contain 
From those tests I infer that it is neither lignite, sul- metallic deposits of either copper or lead, 
phuret of antimony, or bituminous slate. Not having Specimens of the plumbago dug from different 
chemical apparatus at my disposal here, I was unable masses, exhibit great differences of appearance ; 
to apply any other tests. I may add that when ap- some show a distinct crystalline form ; others, and 
plied in powder moistened to black iron and subse* these are the largest in quantity, are filamentous in 
quently polished, it gave to it a fine brilliant metallic structure, while a considerable quantity is altogether 
gloss like genuine black lead. morphous. The filamentous variety seems to be

I would recommend that specimens be sent for the hardest, and likely to be of the greatest commercial 
inspection and opinion of some professional geologist, value when also compact, but in many of the deposits 
and also that its market value be ascertained: when of it there is a large admixture of micaceous sand, 
this is determined, steps may be taken to work the which gives it a loose and friable texture,” * 
mines. As the 2nd quality of Cumberland plumbago The Chemical Examiner of the Punjab, to whom 

. sells for about £100 per cwt., I think the value of a specimen of this plumbago was referred, reports 
tins vein ought to be considerable. that on examination he finds it principally composed

On the western side of the gorge near its entrance of carbon with iron, and resembles English plumbago 
is a great mass of what appears to be plumbago, very closely. The mineral sent presents the lamellar 
reposing against a wall of eruptive trap rock, and form, and its specific quantity varies from 2'2 to 26. 
much changed and indurated by the heat it has been Its analysis gave the following results . 
subjected to. This mass appears to be about 40 tons ,,
as far as explored. In s™ms 1000> the constltuent3 ar«>—

There is at the first sight an appearance of stratifi- Water, ... ... ... 43-54
cation owing to the deposit occurring between the Salts so'uWo m water, ... 0-80
beds of the stratified rock, but the plumbago itself Sulphates, ... 0-45
is found in masses of variable site, and in general Chlorides, ... ... 0-35
quite detached, though in some cases the rock all Sesqui-oxide of iron, 32-94
round is full of plumbago, mixed with finely divided Carbonate of lime,.., ... 8-37
micaceous particles. Silica and alumina, ... 129-89

These masses are of every variety as to quality ; Carbon, ... ... ... 784-52
some are hard and compact of almost pure plumbago, *>art *r<m hi be in the form of a
and in my opinion of sufficiently good quality to be scsf4ui—ox.vdo, and the rest combined with the carbon, 
suitable for the manufacture of drawing-pencils; the ari-r pvyrpo
secondjsort, equally pure, but of a softer texture and
easily reduced to powder* This variety might be Sulphur is called “ gandhak," « gogird,”  
used to mix with antimony for the manufacture of or “ kibrit.”  When in vitreous state it is 
common pencils or along with the inferior varieties caHed aunla'sar, which term, means like the 
it would find a ready market m India as well as at .. ,, , ’
homo, for the manufacture of friction grease for * t ’ . ^ T  ° f  & * "* > * »  M y ro la lm tf 
machinery, especially for railway wheels where there . 1S rU1 ( &OWI1 CO Europeans as the In
is great heat, At present, plumbago is not much gooseberry) is yellow when ripe, and
employed for this purpose, but it is only owing to semi-transparent, hence the vitreous sulphur 
its rarity and high price that this is the case. Its is said to resemble it. It is sometimes called 
other uses as a powder are numerous ; of it are made «  chachya,”  when, in the form of “  flower of 
crucibles, cells for galvanic batteries for the electric », • «• , . . .
telegraph, a good polishing powder for black iron, and , ^ ’ " 1C _S a'® 13 obtained
when ground with oil it forms an excellent and per- 1 om ore sublimation : roll sulphur is 
manent black paint. Were the present limited supply occasionally imported. It is found extensively

throughout the Salt range, and is inanufactur->

* I have tried some of this plumbago out into cubes, and * The Memo, of Dr. Thomson has been published In full in 
it appears to answer well as a soft dark grey drawing crayon, the Punjab Gasetto.
~ ® °- t Sir, like iuwliior aUnld, fruit t f PhyUantkw emfoUat*
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ed also afc Kuhat. The valley of Puga, in La- the mercury rose to 75°, and the glass of the instro-
dakb, from whence borax is obtained, yields meut was covered wito an aqueous vapour. I was 

’ suffocated by the puffs of humid heat of am odour
also sulphur. similar to that developed by sulphur boiling in water.

SMI A 1 have not the slightest doubt that if galleries were
made in the body of the mountain, large quantities

Q£m__£ 710 ], Sulphur fused in cake of the mineral might be extracted. In the actual
from Jeura, near Simla. M e . G eo. Jephson. statB «* things the mine is worked without system,

, „ and the workmen have not the remotest idea of puri-
9 6 . — [ 717-784 ]. Are specimens o f fyag the mineral, 

fused sulphur from Jalandhar, and [ 746 ] is
from Amritsar. DERA TSMAIE KHAN-

Both are imported for medicinal purposes. 9 9  — [ 525 ]. Sulphur ore, associated
with gypsum in small crystals. Sulaimam.

DERA GIIAZI KHAN. hills. L ocal Exhibition Committee.

9 7 . — [  928 ]. Eused sulphur from the RAWALPINDI
Higher Hills. Dera Ghazi Khan, M uni-
oipae Committee. 1 0 0 . - [  384 ]. Kook containing sul-
. ‘ phur. Murree hills. L ahoee M useum.

KAXG]lA- 101.— [  895 ]. Sulphur from Gobra
9 8 .  — [  283 ]. Sulphur, from Lahaul. hill. L ocal Exhibition Committee.

Taea Chanh.
The Puga sulphur mine is situated a short distance KASHMIR,

from the Rulangchu, (a small stream which is full of 1 0 2 ,— [ 603 ]. Sulphur, from Ladakh,
hot springs and runs into the Indus ) at the foot of a jj jj T M ahaEAJA OE K ashmib. 
gypsum cliff. The mineral occurs chiefly m the form
of the lamina disseminatod throughout the rock: but SHAI1PUR
in all the assures there are numerous detached crystals
quite transparent, and of all sizes, from that of a 103 .— [ 907 ]. Sulphur earth from
grain of sand to one-eighth of an inch. In detaching Jabb aboye petroleum springs. Mb . M at-
the sulphur, the crystals are mostly reduced to powder
and partially mixed with the gypsum rock: in this 1 * *
state it is carried to the markets of Nfirpur, Kangra, 1 0 4 . - - [  908 ]. Sulphur obtained there-
and Rampin', The vague statements of the shepherds, from.
make the annual supply about 500 snaunds, but I Resides the numerous springs charged with snlphn- 
should think that it rarely amounted even to half of rcj(c,j hydrogen, and which deposit sulphur on the 
that quantity.* rock over which they pass, and on the grass and weeds

It is probable that the sulphur has been deposited by aides, sulphur in a mineral form occurs near 
in crystals, and is still deposited in the same manner fte gurface oi the numinnlite limestone at Jabba, a 
in the fissures of the mica schist by Hueous vapours ]ittJe above thf. petroleum springs, in a white porous 
loaded with sulphur. This deposit is always met gypgum) whieh lias evidently been formed by the de- 
conjointly with a fibrous gypsum, with the fibres composi’tion o£ the limestone, unaltered pieces of 
generally straight, parallel, and of a silky appear- whi(;h arc gtU1 bedded in it. The metamorphosis 
ance. I am led to believe that this sulphurous depo- ^  doubtless been effected by the action of sulphuret- 
sit continues to operate thus on account of the moist ted h d n mA suiphurons acid. These gases, 
heat you feci when you enter a few paces into the atod on thc decomposing alum shales hy passing
cavern from whence the mineral is extracted. On the h fissured timeStone and porous gypsum
Sfith July 1854, at half past 6 A. M., the thermome- thftt overlica them, become mutually decomposed, and 
ter in open air, stood at 52° Fahrenheit, while at gu] . ifj deposited. Dumas, in 1846, proved that 
thirteen or fourteen feet in the interior of the mine, whcr(, sn1ph,irotu.d hydrogen at a temperatnre of
--------------------—---- — --------- i-------------------  above 100o p-aRr,, or better still near 190®, comes into

* Cunnitigtuua’n Ladakh. contact with certain porous bodies, a catalytic action

f  j,^^ ̂  -11* U i * ,,M?a v j ^  v- sl,̂ ,*vy',̂ f t i**,’fl#'* ’ f * * "' "'; ' w \ v & {!i
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is set up by which water, sulphuric- acid, and sulphur 1 0 7 ,— [ 962 ]. Sulphur, as it comes 
are produced. In this way sulphur is universally from the receiver before melting. “ Phlil 
formed in nature, and even in volcanic countries no ir(J flower of sulp}iur. 
well authenticated instance is known of the sublimate r
of sulphur in an itacombined state. 108« [ 8b3 ], Manufactured sulphur.

The thickness of the sulphur formation is trifling. This is a flat cake prepared by fusing the powdered 
The mineral is bright yellow in color, and small in sulphur, anil allowing it to cool in flat earthen vessels, 
quantity. It was formerly worked by Maharaja
GulSb Singh, who ceased because it was unprofitable, ruiortA 1. K.
and set up works at Khushalgarh on the Indus, between ... r ,, , , ,.r
Attack and Kalabagh, where it is said to exist in 1 0 9 * ~ [  5/d ^  ; SulPhw> K alabagh. Va" 
considerable quantity. The place is called Nakband: 10 2®. a maund. L ocal COMMITTEE,
it is in the KuhAt district, about 8 miles from the
mouth of the Kuhat river, and specimens from it are PETROLEUM AND BITUMEN, &C,

’ , ’ ,, ... 1 1 0 .—[ 4304 1. Petroleum, Himala-“ MlSRGHANClirrND,nowTehsiklarof PindDAdan L J ’
KhAn, told ns that during the three successive years, 7a8' LAHORE MUSEUM.
he had from NAkband extracted 1000 Labor! maunds 111 ,— [ 4307 ]. Do, purified, forming
Of sulphur'for the manufacture of gunpowder for the a yellow colored strong smelling oil, called
Sikh army. He supplied it at the rate of Bs. 0 a „  'Ajj »
maund. He described the pits as 30 or 40 feet deep. *

The mode of extracting the sulphur from the ma- KANOK A
trix is sinaple. A hole is dug in the ground over
which a large wide-mouthed earthen “ ghara” or globe- 1 1 2 ,- - [  ] Petroleum from British,
shaped jar is placed This is filial with crushed D b. H. ' ClEGtroRCr.
sulphur ore ; a second gnara, with a large hole in the
bottom, is put mouth downwards, on the top of the .1.13.— [ 740-1 ] . Petroleum from be-
flrst, and a third and a fourth on the top of the se- yond the Kanikorum range. Ma'LVL TJmr- 
cond. The mouth of each jar being over the hole DIir oe Nuktub. 
broken in bottom of the one beneath it, all commu
nicate with each other, and at the joints a luting of BAWALPIN DI
clay is applied to fix them. The hole dug under the
first or lowest ghara containing the ore, is then filled 114 .— [ 896 ]. “ Tel gandalt,”  petro-
with wood and set on fire ; the sulphur is thus sub- let|m floating on water of the 8Rri’ Ratta 
limed out of the matrix, and rises into the upper jars, , r . , ... ,  ... r °
on the sides of which it is deposited as “ flower of Hotar hllls' LoCAIj EXHIBITION CoM- 
sulphur.” The process is complete in eight or ten MITT.EE.
hours. The petroleum is found at Jahba, a hamlet of Kns-

san, west of Chakrala, and about nine miles east of 
KUHAT. KAldbagh ; at DhAdur, three miles west of Kabbafehi

in the Salt range; at Narsinghpur, in the Salt
1 0 5 . — [ 961 ]. Series showing sulphur range ; at Jnblra, near Nfirpfir , in the Algad ravine, 

in various stages —as ore, sublimed sulphur, at Kafirkot, on the Indus, and in smaller quantity at 
and cake or fused sulphur. L ocal Com- son,e lllaci)9'
MITTBE A sample of this Pet«>leum has been sent to Eng

land ; but the report was very unfavorable.
1 0 6 . — [ 961 ]. Earth, containing sul- The raPort states that it was impure, being oom-

phur, from Gumbat. b“ od che™ ^  or mcoJnmieally, • with extraneous
* adjuncts which greatly diminished its value. Details

The mines are not now pennitted to be worked, are not giventhe chief impurities are merely said 7 
The process of extraction formerly adopted was that to be probably sulphur and phosphorus ; but it ap- 
already described. Sulphur also occurs near Panobar, pours possible that some impurity may have been due 
4 miles from Shadipiir on the Indus. The crystals of j to the mode of collecting the largo quantity ordered 
native sulphur picked out of the rock are called j on that occasion. At all events this one adverse re- 
“ aunlisAr.” ! port should not bo considered final, the report on the
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previous small quantity from the same place having’ grass and shake it about. The petroleum or asphalto 
beep favorable. adheres,- and this is scraped off with the hand into an

Petroleum is newly indicated with bitumen on the earthen “  ghara.”  - 
one hand, and naphtha on the. other, between which With regard, to the uses to which it may he applied 
it occupies an intermediate place ; the. principal dis- in this country, it has been tried with success in the 
tinetion being a difference of consistency and color. Punjab, (as in llurmah and elsewhere,) for protecting 
Bitumen in its several varieties known us mineral woodwork, office record racks, &c., from the attacks 
pitch, asphaltc,. pisasphaltum, &c., is solid or nearly of white-ants. This is an application of no small, 
so, and black or dark colored ; naphtha is perfectly value, and it should be extended, 
liquid and light in color ; petroleum,—earth oil, or MAJOR RobbktSON, when in,charge of the Lahore 
rock oil, is veseid or oily and greenish or reddish and l>(.shawur road, tried it for the protection of the 
brown in color. They are resinous minerals or mine- VTOjl) .ff01.|( 0f  timber bridges. He reported unfavora- 
rnl resins, the products ns it is generally understood, bty, and found vegetable tar .to be better suited ; but 
o f the distillation _ of various bituminous rocks or h(, did „ otreport that petroleum was unsuccessful. in 
soils, and their distinctions, classification, and allian- protecting the wood, but: that it was no better than 
ces, are not very clearly determined or uniformly tho otjler> and he Ohjeoted that it had no drying pro-
agreed upon. Petroleum is considered to he naphtha perty_ B  u  Hot s‘tatecl lbut he had it boiled with
in its natural impure condition, more or less disco- vcgetoMc reSm, which is frequently done, 
lored and otherwise affected by foreign accompaui- Eor th() feet o£ telegraph posts it would probably 
mesnts derived from the adjacent soil or rocks. It is be valuable. It might also be worth while to apply 
very generally associated with sulphur. it to railwray sleepers.

The, principal supply of petroleum in the regions gives a g.00a light, burned in the usual way with
adjoining the Indus now under consideration, namely, cotton wick, hut generally accompanied with a good, 
at Jabba, near KaWbigb, is in nnnnnulitic limestone* deal of gmoke> j t. nlay he purified by distillation.
A t Katirkot, I)r. Fleming snys, it, exudes from brown and ejfciler used as an, oil or by gas made from 
bituminous sandstone. The mineral oil is usually ^ . Hlight be found a not unsuitable means of
found floating on the surface of certain springs, it, lighting tho Attock Tunnel, which, when it is opened
is thus at, Jabba, near Kilabagh, at Katirkot, and at a ^  d(e £nj| sjz)J> w;n he a matter of some importance, 
spring in the Knhat district, about four miles Bom p ;s probable that it, would be found at Attock, less 
Hungoc. Khota and six from the Indus. It is obserr- exponsivc than my kijld of Yegetable oil. 
od. that in the petroleum rocks which have many fis- Oaridles are made of paraffine, a substance obtain- 
sures, the supply is generally most abundant. Be- | d hyMr. Warren De La Bur’s process from Burmah 
sides the ordinary method of sinking shafts, it is j ĵhroleum, and also produced by distillation of coal 
sometimes obtained by laying bare tho stratum pro- and 0ther minerals of disputed relationship to coal, 
ducing it, removing the surface earth in banks where TUoy C(mW not however be made, profitably except 
it is found to exude. In the ravine at Katirkot, on the krge gcalej as now at Messrs. r r ic0 and Co.’s 
where the springs issue from the sandstone, “ large t .at,mt C(ll!lUo Manufactory.
holes are dug which fill with water mixed with pc- Ik l,lffrae oil> obtained by the distillation of petro- 
troleum,”  Till the Punjab petroleum localities have ,eum of coal> &C j ig a lubricating oil of much value 
been further examined and tried, the. extent and value f a  m„Winery of all kinds, as it docs not injuriously 
of their produce cannot be properly known. affect brass or other metals.

It appears that the present cost of the KaHbhgh The petroieum itseif( when pure, is sometimes used
petroleum, before despatch down the river, may be for the mmo pnTpo86 without distillation,
reckoned about Its. 3 per mannd. The distillation of the oil might easily be effected

It ia probable that by the, use of wells, the quantity tMg country and the experiment tried,
obtainable would be so largely increased that the rt $ |i recently been used in America, as a substitute
cost (after paying the initial charge of sinking the ^  ^  ^  wood in generating steam. The boilers 
well,—-which maybe considerable, as they are often ;fliraace,3 require to be made of a peculiar con-
of. great depth and sometimes unsuccessful) may be, gtruetiol| f a  its ,ise‘. hut on the Indus, where wood 
greatly reduced i and at the same time being oolite- v  sm m  .g gs;l)le’it might sometimes be found of 
ted in this manner, it may be obtained of greater pn- f a  ftig purpose.
rity. A t present it is collected by the natives, who ^  on thc ghores of tb§ Caspian Sea, is a
plnngc into a pool containing petroleum, a bundle of potrol(;um ,'ocality well known forages [last, (ami

,    —„—i™.—''i,, 'i 11        ...--- ».—— -------- possessing a peculiar interest in connection with India

*Mk. W. TuiiDBAijD, Jour, As. Soc., Bengali vot. cxiit. ns a place of Hindoo pilgrimage at the pie-sent day
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and maintaining a small fraternity of resident Brah- are in use as medicine, others as dyes and co» 
mins, attendants on the sacred fire of the petroleum ]oring agents, and US such are imported from 
springs) The viscid mineral is rolled up into halls njnd.mtan, and become article8 of C0Midera.  
with sand, for the purpose apparently oi obtaining a , ,  , , _
fuel in a convenient form. ble trade. The earths and clays to be met wjth

At the same place, and at many others, petroleum m ^le bazars are known by the names o f  geru 
is used also as covering for the flat roofs of houses ; and fferi, gil-i-irmani, gil-i-Jchardga, gil-i-ab- 
probably mixed with sand in this application also, and rorshi or farsi, gil-i-mahhtum and harmueki.

, ■ , , . , ,  ' „  , , H o . —  Geru,”  from the lower hills ofproach is obtained by the composition called oropho- ,  , /
lite, often used in this country at the hill stations. is 1  era Gbazi Lunin, and also from the 

Petroleum has also been well known from ancient Mahruli hills of the Same district, 
times, and in many countries, as a very efficacious A specimen is also exhibited from Bunnoo [No. 
remedy in certain cutaneous affections, both for man 505], to which place it is imported from Afghanistan, 
and beast. It has been successfully used in European and is used for dyeing cloths red. It is a hard red 
practice in Bramah.* In the Trans-Indus, where it laminated earth, sometimes used in dyeing, and also 
is found, Northern- Devajit, &c., it is the common by school teachers who grind it up with water and 
application for sores on the backs of camels. teach their children to write with it on wooden slabs,

ft is also successfully used for rheumatism, and has like our school slates. This material has also a. place 
other medicinal uses. Coi.ONEl. Yule was informed in native medicine.
that it is used in Burmah as a medicine taken inter- The next few numbers describe earth and marls of 
nally. Hanwav mentions certain complaints for a similar nature, but differing in tint and in hardness, 
which the Russians so use it, as well as -its external Samples also are sent from Amritsar, (Nos. 4515 
applications. and 762), from Jalandhar (721), and Lahore (No.

Petroleum in one form or other has been largely 426), though not produced in either of those districts, 
used in many countries as an igneous missile in war; but as being in use there, 
to which purpose the produce of these petroleum f
springs on the Indus appears to have been applied in 1 1 7  ' l 84,9 .!• Gll-1-khardya, exhtbl- (
former times.] *®d from Lahore bazar, is a variety of geru.

KASHMIR. H 8 *— [ 884 ], “  Gii-i-abrorshi ”  o f  Am-
1 1 5 . - [  604 .]. -------  called “ momydi,”  1'itsar bazar> «  a Pink clay, hard but less

is a black substance principally clay, -which brittle, and. paler than gil-i-irmani. 
however bums feebly and softens slightly to 119*— [ 759 ]» “  Gil-i-makhtum.”  Am*
the flame of a lamp, giving out a peculiar ritsar bazar. L ocai, Exhibition Com- 
empyreumatic odour. The momy&i, “  osteo- m ittee .
colla”  o f native medicine, is also, when ge- A variegated earth, deep red, and pure white, soft 
nuine, a substance of this class; hut it is of an<l irrcsu,llr> contains clay, carbonate of lime, 
very high price, and its Use is solely medici- “ d wsqui-oxide of ir«n.
nal. The specimens purchased often consist .<ga4.abror8:hi,, m <.giW.farsi>. (^ 0. 790J  u pro.
of solified mineral t&rs, or still oitener o f lig- bably the same or very nearly so.
nite. (See Division I I I ,  ad loo.) 1 9 r , r l( . . . „  T ,

1 * 0 .— L 884 J. “  Gil-i-irmam,”  Lahore
EARTH S, CLAYS, AND OCHEES. bazar, differs very little from geru and 

R ed E arth s . Ser’ -

The number o f these is considerable; al- f  ,ia “ roueh’ "*» hriU,Ie earth> occarrin«  i" tani- , . . .  ,, , . , nated musses, used ns a color, and also a:) a medicine
though varieties that receive different names nat{V0 practiti0ners. This is the representative? of 
are often, extremely similar. Some o f  them the “ bolus Â memacllg,,, once so celebrated as a
___________________ _____________ ____ _______ European medicine. It is now only used in Europe
• Indian Annals of Medical Science, No. lii. for coloring dentifrices, tooth powders, and also added
t See Note H, to Sir H. Elliot's Mahomedan Historians of imPr°ve the appearance o f  potted meats and an cho- 

rnaia. vy sauce.
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121,— [ 428*4513 ]. “  H a m u li or liar- ripur, in tbe Kangra district. L ocal Ex h i* 
muchi, from the Lahore and Amritsar bazars. BITI01f Committee.
The earth is much used for house painting, This ^  takeg ^  ;tg ^  (, ^
also as an artist s color, and as a mc-diunei,waning chocolate purple color)—it is used for color* 
it is a fine deep chocolate red color like that ing pottery, and Is probably allied to the hormuzi. 
yielded by our artists’ “ brown madder,”  Among the sandstone strata atDhurmsala and in 
only opaque.* other places in the Kangra district, there are beds of

marl and clay of a deep red and chocolate color ; to 
GURGAON. these formations the samples in question very proba*

1 2 2 . 1 4 4  1. Bed earth, brought from „ ,, r , ,
Gwalior, I 2 9 .—-[ 318 ]. Charaarfo, Spiti. P.

Egebton, Esq.A soft bright i*ed earth in flat pieces. ,
_ _ ter% a , -s A bright deep red colored earth used in dyeing.

1 2 3 .— [ 141 ]. “ Badoohi, A  red dye, _ oon 1 H „ „
from Gurgaon. D eputy C o m m i s s i o n . I 30 ; 7 [ 320 >  C W f o ,  orange

r „  . colored dye, Spiti, a bright orange colored
1 2 4 * -C  142 3- Geru sur dl- A  earth. P. E gebton, Esq.

Coarse red earth, o f deep red chocolate color, ■ „ „ „  1  „ T , , ,
lamellar rough texture from Gwalior. D t - 323 ]. “ Lai m t t i ”  red clay,
r r n  Commtsstomeb, G mbgaon. from SPltl- EaEBT0N> Es«*-

This is called gem, hnt is exactly like harmuzi. SHAHPUB,
The Dera Ghaal Khan sample of “ geru” is not

unlike this, 1 3 2 ,— [ 511 ]. Harmchi or harmuzi.
Bed earth, from Chitta, in the Salt range.SIMLA. t* ’ 0D eputy Commissioheb,

1 2 5 . — [ 144, 176, 181,186, 199, 188 ] .  . .............
A re red ochreous earths from Dhami, Bis- RAWALPINDI
bahr, Kumharsen, Mahlog, Kothar, and 1 3 3 .— [ 455 ]. Pink marl, from Aktori
JCoti, in the Simla district. hill. L ocal Committee.

KANGRA. This marl has a soft and almost greasy feel.

1 2 6 . — [ 258 3. Bed earth, Bawaraah. FESHAWUR.
L ocal Exhibition  Committee. 1 3 4 .— [ 570 3- “  Gormuchai.”  Yusutai

This is used to adulterate “  kamela,” the red dye Country, Peahawur. LOCAL COMMITTEE.
Obtained from the capsules of Rottlera tinctoria; it Value 10 Rs. amaund; is erroneously called red 
is also used as a glaze for pottery. lead in its district list, but is harmuzi.

1 2 7 . [ 260 ]. Is a red earth, from 1 3 5 .— [  581 ] .  Bed ochre, “ surah
Haripur. khaorah,”  from Lund Khor, Yusufai. Pr-

Besides these earths, (“ surkh mitti” of the vema- SHAWIJB COMMITTEE, 
cular catalogue,) specimens are exhibited from Rawal
pindi, (toS ,) from Bhulla in Jhilam, (490,_) and from DLRA (illAZI KHAN.
Dera Ismail Kl,4n, (382). This last Is of the color 1 3 6 , - [  548 ]. A  dark-red smooth

ochreous marl, from the Lower M is. Teh*
XJ8 , [ 261 ]. Udi mitti,”  from Ha- sildab oe D eba .

---------   ----------- -— *------------ ------------ * This is a fine colored marl, lamellar in structure,
.  Besides the above named red earths, which are sold in ^  ^  COMhoidal fraCt“rC- 

bazars, several districts exhibit various red earths, marls, and _  _  _
ochres, as specimens of their own production, there are some of YELLOW XjABTH AND UCHBES.
them made use of in mannfantures, either not ao, they now fol
low arranged in the order of their districts. There are clays colored by the hydrated

a I’M ' 1 , , 1 '■ I , ‘
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sesquioxide of iron. They are found in vari- Tho name “ M6Mni”  applied to the earth does 
OUS parts of the province in the Salt range, flot indicate its origin, except perhaps as regards the
at Kalabagb, and other localities. f  te in fc The Commissioner of Mhltan,

143 ]. Yellow ochre, passing Although it would appear Multan is-famous for 
into red ochre, from JFirozpur of Gurgaon. its mitti or earth, yet there are no mines or pits here

r ... „ „ y_, , , which produce the substance. It is imported fromI Ida A Lamellar yellow oehreous earth, from ,, , . , . , - , , - .J Vs ^ J a -  the sandy and rocky tracts of country lying to thebmghana. .Deputy Commissioner of Gurgaon. ., \ , , T. . / V „•* n , ,, . south and west of Mdltan. It is of the followingYellow earth, “ zard ? or “ pill mitti,” as also ex- , . ■ .
hibited from desenptaoms :

Haripftr, of Kangra (269). Is*.-White mitti, which is termed “ khajrft ** or
i Kheura, Salt range (498). eatable.

Mdri of Shahpiir (508) 2nd.—Yellow mitti, which is termed “ bhakrf,” and
This sample is a square block cat from the smooth if> used th«P0OT“  classeS for d>'e“ S cloths> &c’ 

yellow clay. 3rd.—Tight-green, or “ sab* mitti,” which is chiefly
Jalandhar district (718). usei1 b-v Tultives for washing and cleaning the hair.
Lahore bazar (427). The first is imported from Jaisnlmair and Bika-
Dera Ismail Khan (527) nair i11 quantities of 1,000 maunds, valuing Its. 1,000.

The second is also imported from the above places 
to the extent of 1,000 maunds, valuing Rs. 875.

1 3 8 .—[ 179 ]. Black earth, from Ko- The quality, No. 3, is imported from a village
thar, Simla. Rana of K othab. named Vttd,'ir>in fchc Dera Ghfai Kh“  district>alwnt200 maunds annually, valuing Rs. 150.

Black Eabth.
A similar sample is [ 189 ] of Koti. CLASS MAKING.
These are black clays abounding in organic mat-

ter- The art of glass-making is yet in its ei-
JIIILAM. treroe infancy in the Punjab, as may be seen

r .no -i . , . , , by a glance at the collection in the Depart-
L ' ^ lownis cay . ment of Manufactures. In fact the speci-

I 'ttlleb’s Eabth. mens of white clear glass, are one and all
manufactured by melting up fragments of 

1 4 0 . [ 545 ]. Prom Yilra, of Dera European white glass vessels. The only
Gbazi Khan. This is a genuine fuller’s glass of native manufacture from its first 
earth, marked mitti sabz khurdani.”  It is elements is a coarse greenish “  kaeb,”  or 
eaten by women during pregnancy. glass in lumps. Glass is little used by the

RAWALPINDI. natives for any of the domestic purposes for
which in Europe, it is considered almost a 

M l .  [4 5 6  ]. “ Mitti gachni.”  L ocal necessary of life; hence there has been but
Exhibition  Committee. little encouragement given to the manufac-

Tbis is a soft and saponme drab-colored earth, ture; no doubt, if search were made the '  
something like fuller’s earth, sold in small pieces; it provlaee could produce fine saTlds an<? ’ d 
is used ror cleaning the hair, also in.medicine; is to r  °
be met with in every'bazar, where it is called “ mitti a ' a 1B* SU1 e 0 aa unproved manufac- 
Miilt&ni” or “ gil-i-Mdltanl.” ture.

Samples arc also shown from the bazars of Lahore 
and Amritsar. Nos. 742, 839, 840. GURGAON

In the report by Captain F. R. Pollock, on Dera 
Gliazi Khan, it is stated that this Mdltdni mitti i8
imported to Dera Ghazi Kh&nfrom the interior of the 14  a . [ 151 ]. G lass-making sand, from 
Western Range (Snlaimani) to the extent of 10,000 Chatta in the Firozpur Tehsii, Gurgaon. 
maunds. DEFUTX OoMMISSIONKK.

AC2 . '*  L.. , 7 ' , .  ’ . A y
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The glass sand occurs in the form of a whitish in plenty, but the cost of carriage is great.* 
sand mixed with m  Alkali, which effloresces naturally. Tbis kaolin haa been tried, and the vessel 
It is called reh, that only of a good white color makes • , , . , . , ,. , ,
glass. This substance is Men Heat with the alkaline la baku«  colored tinge, and did
efflorescent-which appears in many parts, and whose 'tl0“ stand pure white. JIds is said to be 
presence is destruction to cultivation wherever such caused by the presence of iron, but may bare 
an efflorescence occurs over clean sandy soil,; there is been the fault of the furnace, rather than 
naturally formed a mixture of sand and alkali which the material, 
fuses into the course lumps of bottle green glass.

1 4 3 . — [ ]. Crude fused glass, called
“ kaoh.” Singhana. 1 4 6 .—[  14 ]. White clay, supposed to

be kaolin, Aurangpur, Delhi. M u ificm n  
KASHMIR Committee.

1 4 4 .  — r 609 1. Peroxide of manganese. ™ s is white rb* wia so,ne carbonate of lime and 
Jammu Territory. H. II. The Mahabaja ^  and may very likely Uv« been formed by geJ disintegration o± granite. It has been employed for
OE KASHMIB. making crucibles in the Foundry at Roorkee, N, W P.

This is used in glass-making, to destroy the green 
color of glass by converting the protoxide of iron in- KANHRA.
to peroxide. 1 4 7 .— [  282 ]. Kaolin, Lahaul. B.

E l w e s , B i
LAHORE. .... ! . . . . . .  „ , ,

Inis is not kaolin but a very fine grey sand, and
. does not appear to possess tenacity.

Manganese is found m the bazar as a
binoxide, called “ jugni ”  or “  mtssi siya.”  1 4 8 .—-[ 308 ] . Fine clay, from Spiti.

145 . — [ 871 ]. Lump of fused or raw R  Egeetok> Esq’
glass. ‘ ‘ Each.”  L ahoee bazab. .HERA ISMAIL KHAN.

149 . —[  528 ]. Pottery clay, Dera la- 
P0TTE1T. mail Khan. L ocae Exhibition Committee .

The pottery clays are better represented. , The box containa aIso 8amPl0 of tt whitish 8"V  
* . , \ n • clay, a black clay, and a red earth, used for coloringClay exists abundantly all over the province, pofcter;jr

and its some places of a fair quality. The .
commonest kind is the gray clay, which LAHORE,
bums red; but there are several earthen 150 .— [ 482 ]. Common pottery clay,
vessels in the collection showing the clay, from Kot Khoja B&, near Lahore. M b. B. 
when burnt, o f a yellowish white or cream powrai„
color; such clay mostly comes from Dera ________ ___ „__ - - ■ '."i. ' ■
Giu.su Khan, Dera Ismail Khan, and Kuhat. * tiie whole surface sou at Dniaousto consists of disintegrated
Several Of clay vessels of Hazara exhibit a primary rbok, schist, and granite, more or las. oorioteil imd dla-
black clay. As vet however HO nale-CO- ^^tyhvnuMbydaoayedwgettMe matter, ** to many J J ’ “ owover, no pjue-co- r,;a,.w tbl8 pat„ s cu6 ln th* wu M.tc w  m white a* if made of
iored clay suited for Terra Cotta, like the chalk, and crumbly pieces of whitened rook ; both schist and 
beautiful samples from Madras, have aonear- s"'linlta may 68 8BtbE,ml with thfi h:u)ll>10,4 and £ria',le “s ‘"'i, i r  pipeclay. On the read to Chamba, and also on the hill retail
ed* into the Kangra district, there aro places so whitened with

The subiect of the nroduction of kinlin the dWrtegratod rook «  M imjmat the si«ctator with the, »*a. J . "  . ion Ot Kaolin 8hat he Spproaching a ohalk cliff in several plant*. 1 have .
has received attention. Some, disintegrated notioed that the white material had bam dug Old. and was OIU- 
granite, forming kaolin has been broupht i,1',Jr0d •» thfl 1,111 ,,col,l° 1,8 “ whlt*wa3h’ th!,5 ? ^ sraJed, “  , . o mico actuate of the softer varieties, form a whitwh sapomnu
down from Daihousie, whore it is to be had powder md tor a simitar

2 7 6 6 5  ,  w .
- s" ? $ '/  *

' • ' ' ' ’ ' ‘ } ‘ J ► h\' ■ V
V... ■'  ̂ , »• -■..
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151. — [  160 a  ]  “  K h a r y a  m i t t i lire cla y . Consisting of (1) gray clay for pottery iom .fi at

L ah o re  tn r n r  Naffii (2) similar clays from Surnkhi; and (3) a
' sample of smooth lamellar marl, from D h ik  mid

IHiis is a pale colored clay, almost the same ns Khu#hih> Specimens of the pottery made from this

“ «hikni “ * Mcd t0 n,Rkc f  ™e clay will be found in Class XV., Division JI.
terjp “ khari. mitti”  is also applied to chalk. lint
there is no indigenous chalk in India; there are many G D & AIEA.
white clays and substances similar in chemical com
position to chalk, hut there is no secondary cretaceous 1 5 5 .— [ 521 ]. Clay, from Syatlwala,
formation. Gugaira. D ebuty Commisbiokeb.

1 5 2 . — [ ] . “  K a o lin ,”  from D alh o u sie .
D e . P eUFY. d u r a  ISMAIL KHAN.

f 1 Kaolin worked up into clay 1 5 6 . - [  528 ]. Clay, "e h ik n S  m itti,”
1. Small covered pots made of the kaolin, L J * .. .. . T

but unbaked and unglazed. L a h o re  Cen tral  Ja i l , ™ ry  porous, from  H era  Ism ail K h a n . -Loc a l  
[ ]. Small baked and glazed jug of kaolin. COMMITTEE, DlOtA ISM AIL KHAN.

The color has changed from white and got a yellow
ish tinge in baking. This is said to. be owing to D EK A  G IIAZI KHAN,
the presence of iron in the kaolin. _ _ ■ „ 1 ... , . , ,, ,

This kaolin was brought from Dalhousie. It is , W 7 . - [  558 J. Pottery clay from Bajal.
ground up, and the fine powder collected in running Tehsilbar 0® IlAJAL.

water and separated; the coarser particles are again 1 5 8 .-—[ 550 ]. Clay for trick-baking,'
taken up and ground, till the whole is reduced to an from Qh&( K han. TeHSILDAB OF
impalpable powder. .... „  „* r I)eba Ghazi K han.

SHAHPUR. 1 5 9 ,— [ 551 ]. Porous day for vessels
1 5 3 -5 4 ..— [ 514 ] .  Series of pottery from D d aI.’ 1>era Gharf Klli*IL Tehsildar

days. D etbty Commissioner. 01 -̂ •EEA Gu am  K han.

m  , 1 , , „ y 1 j
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GOAL.

O f the various samples o f coal that are exhibited, there is hardly one, as the Jury re
marked, that can properly be so called. There is, however, a coal from near Bind Dadan 
Khan, and a sample from Kashmir, that are very similar to genuine coal o f  the carboni
ferous formations, but the majority o f the specimens are anthracite and lignites. They occur 
in irregular patches o f  variable, but usually o f inconsiderable, extent, in a number o f  places 
in the Punjab. In  the Kangra district, in Dera Ismail Khan, among the M urree hills, and 
in Jumnni, there are several places where glossy black lamellar lignite is found associated 
often with shales, containing sulphate o f iron, and belong to strata o f  tertiary formation.

B ut the principle source to which attention has been attracted is the Salt range, for 
here at any rate the quantity is much greater than most of the other localities indicated. :f:

In  the Salt range there are two o f  the formations coal or lignite. These I  shall dis
tinguish as oolitic  coal and tkktiaky  coal.

I . Oolitic coal .— A mong the shales o f the oolitic series occurs, what is called Kalfl- 
bagh coal, which has to a certain extent been employed as fuel for the Indus steamers.
This bed is in a ravine about a mile west o f Kalabagh. The coal is found in lumps o f vari
ous sizes in. dark bituminous shales. I t  does not occur in beds but in detached masses, 
which appear to be compressed and fossilized tranks o f trees; in many cases the junction 
o f  trunks and branches can be traced. The occurrence o f these masses is altogether irre
gular aud uncertain, and nothing like a systematic working or shaft-cutting, to reach it, 
would be in any degree remunerative.

“  The coal,”  says Dr. Fleming, “  is very hard and light, exhibits a conchoidal fracture 
in which its woody structure is most apparent. I t  is of a jet-black color, has a brown 
streak, and often encloses nests o f  half-decomposed wood resembling peat.”

I t  burns quickly without coking, to a light colored ash, and emits a large amount of 
smoky yellow flam e; on being distilled, it yields a light spongy coke o f a glistening me
tallic color, with a large quantity o f  inflammable gas. On analysis the following results 
were obtained in .100 parts

Carbon (coke), ... ..................... ......................................... { ............. 875
Volatile (bituminous inflammable matter), ... ........................  .............  60'0
Ashes, silica, &c., ... ... ,,, M, ,,, ... ... ... ... 2‘5

■ ■ 100*0 ■ :
The large amount o f  bituminous matter at once refers the coal to the lignite or coals 

imperfectly carbonized; the amount o f  ash is small, which may be accounted for by the 
solid nature oi; the wood not admitting o f the infiltration o f earthy matter.* This coal 
burns very rapidly.

* Flemming a Report. Selected Correeipondeuce of the Punjab Government, No. xxti. page 310.
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The evaporative power o f  coal is in direct ratio to  the amount o f carbon it contains.

English coal yields 50 to 70 per cent, o f carbon, this coal only 3 7 '5 ; hence double the 
quantity o f this coal would be required; but still it has twice the evaporative power o f 
■wood, which has only 16 to 18 per cent, o f  charcoal.

During 1:850, Dr. .Fleming tell us, 2,500 maunds o f  this coal were dug, and from 1851 
to March 1852, 2,126 maunds, at the rate o f 8 maunds per rupee, which could not remune
rate the miners for any length of time. Calculating that an ordinary steamer burns 600 
tra. an hour o f English coal, and that o f Kalabagh coal, the consumption would be nearly 
double, from considerations adduced above,—-the whole produce o f the year 1850 would 
keep a steamer going 166 hours.

I I , T ertiakt coal.— The most important series of coal strata in the range, however 
are the beds occurring in the strata o f  the eocene series. I t  is principally, in the lower 
alum shales that coal occurs; it is found at many places all along the range, and also across 
the Indus in Chichalli range.

T he: first coal occurs at Bagkaitwlla, 10 miles west o f Jalalpur, being about half way 
between it and Bind Dadan Khan. The seam is about 8| feet thick, at its widest part 
and gradually thins out towards either end. It is enclosed in shales and yellows marl, 
resting on variegated sandstone. The seam dips conformably with the strata at an angle 
o f 45° or 50°. This coal was brought to the notice o f Government in 1847. I t  is very 
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 nature 
and the steep incline o f the strata. B ut Dr. Fleming notices this seam as the most hope
ful one to be worked, should Government determine on mining the coal. j

A t Drengan, coal again appears, which ia probably a continuation of the Baghanralla 
seam.

Kheura, this coal was found in 1848, in a seam about 2 feet thick at the bottom o f  a 
roundish hill o f  nummulitic limestone, in a ravine about a mile to the JST. E . o f the Salt 
mines. I t  rests on blue clay containing septaria and crystals o f gypsum. In  1849,. 500 
maunds were extracted, but this is not a productive seam, as the extraction appeared to 
have exhausted it.

On the road from Kheura to Choya Saidan Shall, coal occurs at Tid ; the coal is not So 
good, it occu rs in two seams. A t Dindhot, Mukraeh and Kurpiir, coal occurs in a seem 
o f about 2 feet thick, o f inferior quality, and difficult o f  access.

A t the top o f Karmiwan above Kutlffi, shales full o f iron pyrites occur, enclosing 
beds o f coal much more compact and mineralized than most o f the other lignites; the 
seams were only about 6 Inches thick. In  1852, Dr. Fleming remarked that the outcrop 
o f the coal had become concealed by huge masses of limestone thrown down by an. earth™ 
quake.

Between Kutha and the Indus no coal occurs, except in occasional and unimportant films.
But at KufckI, in the Chichalli range, 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 easy, and 
it burns well, notwithstanding the quantity o f earthy matter it contains.

The coal o f  the Salt range generally very much resembles that called splint coal, hut ia 
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, internally. It  is often called 
“ sang-i-saldjit,”  and sometimes “  mfimiai,”  though mutniai properly is hardened bitumen or 
petroleum. The genuine murniai is derived, it is said, from the Bakhtyari hills in Persia,

I I I  . ... <SL
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The coal is difficult to ignite, but when lighted gives out a quantity of smoke having an
empyreuraatie odour, and burns without coking, with a considerable amount of flame and 
heat; it leaves however a large quantity of ash, in which respect it is unlike the coal of 
the oolitic series, previously described as found at Kalabagh. Generally speaking, the coal 
is free from iron pyrites, but some of that brought for trial to the Punjab railway was 
said to have omitted a smell of sulphur during combustion, which is a common fault of
lignites generally. The coal is better adapted for combustion than for smelting ores, to
which purposes it is not applicable, because it yields but a small amount of coke, and cannot 
produce the high and continued heat required for smelting operations. The total length 
through which the coal occurs is 130 miles, in the nummulitic formation, hence the total 
quantity in existence must be considerable. But the steep angle at which the seams lie 
and the friable nature of the supervening beds, render shaft-sinking difficult; carriage is 
also very difficult in many places.

The coal is of the kind called brown lignite ; it has a brown streak, and when freshly dry 
a black glossy lustre, like the jet coal above described; it contains occasional nests of a 
semi-mineralized substance like peat. Some of the Baghanwalla specimens, however, that 
have reached Lahore are of a much superior character, they are very like real coal, and 
have a black streak on being scratched. No indications of fossil wood have been obtained 
in the shales, but one or two shells.

The following are Dr. Flemming’s analyses of the coals

Bag s  an walla, No. I.
Coke (carbon), ... ... ...................... ...............................  41-36
Volatile (bituminous inflamable matter), ............  ... ... ............ 40‘64
Ashes, ................... .................... -  ... ... ............ 18-00

„  10000 Baqhanwalla, No. a.

f ° ke) ••• .» .............................. ...................................... . 59705
Volatile (inflammable matter),................... ., ................................ ... 3 8 4 5 5
•Ashes. -  ...........- ............  ... ............  ........................ 1-840

1 100-000 
No, 1 was from the upper part of the seam, and No. 2, a remarkably fresh fine specimen, 

from the centre.
Kutki, A lum Shale Pit -coal.

Carbon (coke), ... ...................... ... ......................................... 35-579
Volatile (bituminous inflammable matter),...................................... . ... 36-421
Ashes, ... ........... . ... .................... . ............  ... 80-000

'100-000* ' ^

* Cor the sake <»i c/rmpariitrm, the tumlysiK ot several varieties of English coal, showing tlie amount, of oarbon contained In 
each, may profltably bo consulted.

ioo parts op each sobt contained--

Carbon. 1 Bituminous. ! Earth ash.
■ _ ------- ------ ------------------------------------------------------------------------------------------------ ------------------  .

Kilkenny coal, . .  „  . .  . .  9j.g0 . .
Swansea, .. ......................................... . "  78-53 23-14 3-33

i i #  • ■ ....................................................... . 58-00 40-00White Haven, . .  . .  .. .. . .  57 00 41-»0 .V

.... Li.......... ................... > j„5*,.as....., ............, .... . 1 .. . ...
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Professor A ustod remarks, that no good coal occurs in England or Europe out o f the re
gular carboniferous series, but oolitic coal is abundant in Am erica; and there does not Beem 
any reason on this account why coal should not be found in India, among oolitic and tertiary 
strata, and capable of being successfully worked. The existence of the seams being indicated, 
and an analysis o f the coal effected, it only remains to make careful and well-j udged expe
riments to determine the ultimate success o f coal-mining on the Salt range; but we must 
ever bear in mind, and especially with regard to promises o f coal iff the Sob-Hinmlayan 
and other tertiary formations, that lignite is apt to occur in detached irregular masses, 
which are no more indications o f a regular workable seam, o f serviceable coal, than the 
fortuitous discovery o f  a copper coin is o f the propinquity of a copper mine.

. The subject has received renewed attention o f Government in this year (1864;). Pro
fessor Oldham and Dr. Jameson have visited the localities, and coal has been sent down 
and burned on the Punjab .Railway, where it answered perfectly, but we have as yet no 
promise o f the establishment of remunerative coal mines ;— the principal difficulty appears 
to be the very heavy cost of carriage to the places o f consumptions.

The general conclusions we come to on the subject of the coal formations in the Punjab 
appear to  be these

Is*. That we are in no measure to  be deterred by the statement so often but erroneous
ly put forth, that coal as serviceable fuel does not occur out o f  the. carboniferous series.
The discoveries o f Professor Bogers in America, and the works o f Banigunj in Bengal, 
not yet determined to be o f the real carboniferous series, sufficiently prove the fallacy of it.

2nd. That the existence of coal and the laws o f its production in the country can only 
bo determined by esoteric observation. The observations already made seem to lead to 
the conclusion that there are two formations o f coal in the range; the first, is that be
longing to the nummulitie eocene period ; the second, like the KaMbagh coal, to the oolitic 
or secondary. Prom, observations o f  the nummulitie limestone and the discoveries o f small 
portions o f coal in parts of the Sulaimam range and near Dera Glum Khan, as well 
as the formations recently noticed in Sindh, and thence upwards through Dera Ismail 
Khan, Bunnoo, W azm  hills, Murree, &c., a probability is established o f the uniform con
tinuance o f  strata o f the series containing thin beds o f lignite o f greater or less deve
lopment, among shales and sandstones, across the whole of that portion of the frontier 
country between Sindh and the Salt range, including the Dera Ghasd Khan, Dera Ismael 
Khan, Bunnoo, Kuhat, Sbahpur, Jhilam, and part o f  the Eawalpindi districts. On the 
other side also, the appearance o f coal or lignite in the tertiary formations in the Jammu 
territory in the Kangra district, and again at Bil&pdr, indicate an equally wide range o f 
such strata on the other frontier to the north and north-east.

The seam o f nummulitie coal appears to attain its greatest development at Baghanwalla, 
a place 8 miles west o f  Jelalpur, close under the southern scarp o f the Salt range, and at 
the entrance to a gorge through which a stream issues; the way is up this gorge, and at a 
distance o f about 3| miles from the village the seam becomes visible. Here the coal is in 
a bed 3§ feet thick or in all probability not so much except where it crops out, as it has 
the appearance of having been squeezed very much, and to have here found a more roomy 
space where it could somewhat expand. The coal is partly friable, but good bright coal 
can be obtained. The bods dip at an angle o f 63°, and also in other places at 68°, which 
would necessitate the working by galleries one over another, and then the whole o f the 
coal might be worked out. Care must be taken to keep the galleries clear o f dust and



small coal, as spontaneous combustion might, and often does ensue from the decomposition 
o f  the iron pyrites, &o., which is abundantly contained in. it. The coal is good, notwith
standing that it emits a somewhat sulphureous sm oke; it succeeds on the rail-road, and 
for steamers on the Indus; one maund o f this coal is as effective as 2£ to 4 maunds o f 
ordinary wood fuel.* With regard to the quantity o f fuel available at this place, D r. Old- 
1mm writes aa follow s:—

“  Taking Baghanwalla then, as unquestionably tbe most promising o f any o f the localities, 
we can here make a rough approximation to the quantity o f  ‘ coal,’ which will be available 
at a moderate cost, that is without going to any great expenditure for machinery, or other 
such appliances. I  put aside altogether any calculations o f what may occur (and I  suppose 
does occur) at depths to which it moat indubitably would not pay to drive the workings 
for such a coal as this.

“ A t Baghanwalla, the seam, when cut through in the water-course, was 3 feet 0 
thick, occasionally a little more. This I  have already given my reasons for considering 
to be more than the regular or general thickness o f the bed. To the west, the bed 
holds on steadily in direction, but gradually thinning out for more than a m ile ; to the east 
it can be seen for more than quarter of a mile. W e  may, therefore, take the whole length 
as about 2,000 yards, and we may take the average thickness as 2 feet 6 inches, the portion 
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 tbe average as 100 feet into the 
rock. W e  should then have 6,000 x  2'5 X 100 feet =  15,00,000 cubic feet o f coa l; take 
from this ten per cent., to allow for irregularity o f  beds, and we would have 13,50,000 
cubic feet, which may roughly be taken as equivalent to maunds. This would be equal 
to about 45,000 tone o f coal. I f  the workings were carried down, say 50 feet, below 
the water-level, and I  scarcely think it would pay to  go much further, we should have in 
addition to the quantity given before, 6,000 X 2-5 x  20 equal to 3,00,000 cubic feet, or 
deducting as before one-tenth, equal to 2,70,000 cubic feet, or maunds of * coal,5 making a 
total o f 16,20,000 cubic feet or maunds o f coal.

“ From this, at least one-fourth must be takon for waste, smalt coal, dust, impurities, &c., 
leaving 12,15,000, or in round numbers 12 lakhs o f  maunds o f coal. This quantity ought, I  
think, to  be available here, 12,00,000 maunds equivalent to about 40,000 tons, is however a 
quantity so insignificant that the prospect o f such a return would not justify even a small 
expenditure o f mechanical appliances, and the difficult roads which would have to be made 
better, before the coal could be transported is also a great source o f expense. ” t

I t  appears that beyond Baghanwalla the seam o f coal divides into two, which gradually 
thin out towards the west, for at the next station, Kheura, the coal bed is observed to 
have in it some seams o f  shale; beyond that the beds are separated each 3 fe e t ; beyond 
that again at Ohamil, they are 8 feet apart; and at Sakesar, 100 feet, the shale and 
sandstone beds becoming thicker and the coal less. The lower beds o f strata are more 
productive than the upper, so that at no place but Baghanwalla would working be 
remunerative, and even there remuneration would be questionable for any diggings beyond 
what might be locally consumed, or applied in the immediate neighbourhood.

* Memorandum on the results of a cvmsory examination, Sic., page 21.
t It will he proper to add, however, that persona of local experience say, that more coal has already been dug out than the 

total quantity above indicated.
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Dr. Oldham observes that all the localities which have recently been examined, ami from 
which there is any likelihood o f obtaining coal, have been known for more than ten years 
past, and he considers that the Salt range, whatever the value of its coal for local con
sumption, and the supply o f steamers on the Indus, can never be a permanent scouroe o f  fuel 
for the province, either for the purposes o f domestic use, or for the railways and factories 
that are now multiplying around us, with the increase o f capital and the extension o f 
knowledge.

I)r. Oldham concludes that the chief value o f these coal deposits will be to supplement 
the ordinary wood fuel, and that thus it is worth while economising it, hut that it will not 
ever supplant wood fuel. The cost o f  carriage to Multan would be nearly a rupee per 
maund (to  say nothing o f  the cost o f the coal itself), and since about three maunds o f 
wood are equal to one maund of coal, in effect, and the price o f three m(Minds of wood is 
generally about Its. I , the coal would not be obeaper than wood.

W ith  regard to the oolitic coal of Kaldbagh. It  is very limited in quantity, it does 
not form regular beds, but owes its formation to masses o f  wood which were drifted into 
the mud, which formed the shales in which the lignite now occurs.. H ence this coal will 
only occur in limited masses, and can only be valuable as a fuel for the Indus steamers 
coming to Kalabagh,

The coal, says Dr. Oldham, does not form probably more than one twentydifth o f  the 
mass o f the strata containing i t ; and calculating on these data, the whole bed now above 
water, would not on excavation yield more than 40,000 cubic feet. I f  the works were 
carried down below the water-level, say 20 feet, 10,000 cubic feet more might be obtained, 
deducting what would be waste, &e,, about 45,000 maunds might thus he obtained. Dr. 
Oldham, is o f  opinion that the coal could not be supplied at Rs. 8 a maund for long ; and 
that it would n ot be advantageous to establish any machinery, but simply to take what 
could bo obtained for local use. In  conclusion, there is not the remotest probability o f 
eoftl being found above or below the beds alluded to.

In  this general sketch o f the prospects o f  coal in the Punjab, I  have o f  necessity been 
unable to  mention all the various localities where coal has been found. The reader will 
find all such details annexed to the names o f  the specimens in the immediate sequel, but 
few o f  those localities have attracted any attention, save for the production o f  lignite as a 
mineral curiosity. The small patches o f  coal occurring at several places among the Murree 
hills, were systematically examined by a committee formed by H . II . the Lieut. Governor,
Slit R obeet M o etgom eet . Samples o f the lignite were sent for analysis to Calcutta, 
they presented the same general appearance as in other lignites, but the quantities in 
which they occurred were small and uncertain, and the supply iii several o f  those places 
appeared to have been already worked out.*

Th^nrospeet o f  Kashmir coal, in the Jammu territory at one time attracted considerable 
attention, more especially as the Engineer who noticed the workings at .Dundola confi
dently reported the strata to be o f the carboniferous series. Since then, however, the coal 
Of Dtmdela has proved to  be like the rest o f eocene origin among nummalitie limestones, 
but undoubtedly the coal may be o f local value, a large lump now in the Lahore Museum 
might pass for “  IVallsend,”  so good ia its appearance. >

* Ttii? detailed proceedinga of toe Ooimuibije® hays been published in a little pamphlet, called “ Goal au.l Iron In the Punjab.”
Printed in 188», at the P. W. Department Proas.
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The coal at Buanoo, from the W a/irf lulls, has been mentioned with some hope; and lately 
baskets o f coal have come down as specimens .from Kangra and Dharmkdt, at Dharmsala, 
but these also are tertiary and limited in quantity ; and at present, the verdict to be 
returned on Punjab Coal, “ is valuable only for local consumption and to supplement wood,
Hot for export, or to supply the province at large.”

KANGRA SERIES, DERA GHAZI KI-IAN.

|,@£S),__f 241-4 1. Lignites, from Oarti, o80 ], Goal from Lagari hill,
Bawamab, Jawfilamukht, and Dcrah on the Wl5UAB d amal K h ar.
Boyds. L ocal Extvouttosi Committee. b u NNOO.

The sample from Jawklaumkhl is mixed with a ■
bituminous shale, which is white from tie efflorescence 1 6 8 .- [ 852 ]. Lignite, Ivajabagh. X l«  
of an abundance of proto-sulphate of iron which it PUTY COMMISSIONER.
contains ; the Derah sample is a hard lignite in thin The quantity in which it exists is not yet ascer- 
uniform layers or tablets, coated, with a yellowish tained, but is believed to be plentiful, and can be 
8ttbsfan.ee on the outside. collected on the river’s bank at a cost of three mannds

Gopipfir, in the Kangra district, furnishes a lignite per rnpCe* 
superior to either of these ; a sample was sent to the
Central Museum after the Exhibition closed ; there is KASHMIR.
also coal at Dharmkot near DhnnnssUa. . , . . .  , ,

* t «  f qm a 1 Two gamcles o f lim its 1 6 9 . - [  6012 ], Sample of lignite, from161 . -~ [  381-2 ]. iw o samples otHgmtc, territory, H . H . The M aha-
from Bilaspur, near the Beyas river. L a- -
hgre M useum.

This lignite occurs at Kotli in a bed from 15 to 18 
JHILAM. inches thick.

Analysis o f  two specimens o f  coal from Kotli.f
1 6 2 . -—[  403 ]. “  Parrot coal.”  Kundal Na h No, 3>

mountain. L ocal Exhibition  Commit- carbon, . .90-5 p.ct. Carbon, . 90 p. et.
tpEj;, Volatile matter, 41) „ Volatile, , 8 „

This is a lignite, something like Cannel coal. Ash> , , AS „ Ash, . . 4  „
1 6 3 . —-[ '464 ']. Shale, from ditto ditto. W O ,—[ 618 J. Salajit (lignite). Sri

nagar.
SllAHI’UR. The pines of production is not noted.

1 7 1 .— [ 880-384 ] .  Samples o f  Kashmir
1 6 4 . — [ 499 ]. Samples of coal from the ^  La no at; M useum.

Salt range at Sangh, Choiwala, Sulakhi, Ac. ^  principa] plaCB whcro coa, waa obgerved wafl itl 
DEPUTY (JoSJAUSSIONEB, ShahTUR. dle Jammfi territory at Dendela.

There are specimens of the best kinds of coal The rocks in the immediate vicinity of Dandela are
found in the Salt range. Samples have been for- thiii carbonaceous stoles and grits, with earthy fefru- 
wardod to Multan to undergo trial. On the spot, the gluons limestones among them is “ the bed or seam 
cost, of tho coal is its, « per 1.00 mannds. of coal or anthracite, varying in thickness from t

1 6 5 . — [  500 1. Coal from M a k o s  and inch to nearly 2 feet, undulating in chiunbew or
, J U . 1, • W,, hunches, more than in a oontmnous even soam. This
KJMntgb. M r . M a iih b w s . ig ^  Calvert’s description of the spot he selected,

DERA ISMAIL KHAN, ixom M  t0 ^  hiS “ * “  ^

1 6 6 . — [ 524 ]. Coal, from Sulauntini hills.
Local CoMMITOTB. * the Official Correspondence, on Coal and

A poor hatd lignite. Iron tiithe Punjab.
L :
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as a favorable type of all that is actually visible. The general character Of the coal is that of a hard
T h e  strata he describes are thickly strewn with fossils anthracite.
of the mimmoUtic formation, which is characteristic One of these is a large lump, much more like ge* 
of the lower tertiary period,, From a close coinpa- nttinc coal than the lamellar lignites above etrnme- 
rison of these rocks with the description given in Dr. rated*
Flemming’s Beport on the Sal t range, there can be n o _____________________.—  ----- —
doubt that these coal measures, are the same as what
is there described as « lignite or Salt range coal.”* * Ttae are many samples of a glossy lignite to be met

with in the druggists’ shops, called SalAjit, They are nob
— ----- - ------------------------------------ —---------------------------- - included here, but in Division V., as they we only kept in

* See a Tract, entitled “ Coal and bon in the Funjab.”  small quantities for medicinal purposes.
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SUB-CLASS (C). SUBSTANCES USED IN BUILDING.

STONE, MARBLE AND BRICKS.
The first division contains sandstones, granites and primary rock, marbles, and limestones, 
other than those soft kinds, which are used only for burning, and included under “  cements.’ ’

SANDSTONES. sandstone, containing mica, from the same
place. I

DELHI.

The collection consists of a series of sand-
atones from Said Bala,bgarb, in the hills to 24G ]. Soft sandstone. Kan-
the south-west of Delhi. It is exhibited by gra> i ,OOA1 Exhibition Committee.
0. J. Campbeli., Esq.

. This is the sandstone ordinarily used for building
172a ■*[ 2 ]. W hite sandstone. at the Station of Dharmsala*
173.— [ 3 ]. Bed sandstone. l a .  A  a .„  A  A  , , , r,  f

, ,  ,  ,  , IS O .— [ 247 ]. Soft red sandstone, Jh.au-
174:. [ 4 J. l potted sandstone (red am gra< XiOcai. Exhibition Committee. 

whitish).
1S1.— [  248 ]. Hard blueiah Bandstone.

OUBGAON. This is but little worked, owing to its extreme
hardness.

115 ]. Flexible sandstone, from m  MQ ]( JIard afmdetone. Lo- 
Dadn. Dewitt Commissions* ott Ghe- Exhibition Committee, 
caon.

This is a hard stone, but has a very pleasing ap- 
HISSAR pcaranco when cat. It is worked into monumental

stones, &c.
176. —[ 161 ]. Flexible sandstone, 183.—[ 334-335 ]. Two specimens of 

“ sang-i-larzan,”  (i. e., shaking stone,) from sandstone. Bakloh, near Dalkousie. Ma- 
Dadri in Jhiud. Looai Committee or job Reid.
HtSSAB. "Xh-is sandstone appears to bo geologically the same

This, and the preceding (115), are obtained from age as the Dharmsala sandstone, 
the Kaly&na hill in the pergunnah Dadri, of the new- They are probably of tertiary formation, and differ 
ly acquired Jhiud territory. Nos. 165 and 166, are much in hardness. The traveller will notice these 
samples from the same locality, sent by the ltohtak strata highly inclined, and presenting in some places 
Committee. The stone is mostly used for roofing the most picturesque and grand appearance on the 
and for ornamental pillars. r0Bd to Dalhouaie j they are intermediate between

tho most recent conglomerate formation of the lower 
SIXIT.A hills, and tho schists of the upper. But, perhaps,

the most striking exhibition of their inclined strata
177. —[ 201 ]. Sandstone, with yellow anywhere to be seen is,

a. ■. __ ’ ,r 1 lt4vi; in one place the strata incline downward at a
,  mica. H ills near Simla. M b. G. J ewison, s t 0 C p  angi0 to the edge of the river and form,

178. —[ 202 ]. Another specimen of high cliffs on either side} but these cliffs conaigt. of

Ŝ i_a *y' Clots I. Division 1L Sab-Chat (0). S5
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strata of various degrees of hardness, and all the softer LIMESTONES.
portions here become much washed a way from above . „ , ■' s
by the action of min or c*cr causes, leaving only the ( W  hmcstoncs not USedfOT hirmig.)
harder beds of rock, which wcyrdihgly project like HL’SHY A&PU R.
huge walls built down the cliff a't a steep incline :
on looking down the river, the eye follows wall after 1 9 4 .—[ 324 ]. Limestones, from Lower
wall of those rocks, projecting like so many gigantic Sewalik raDge. 
knife blades.

» RAWALPINDI.
RAWALPINDI. . a a o • e t a195. —[ 444 ]. Series of hard gray

184. —[ ]. Calcareous sandstone, limestones containing sand. Mandra. Lo«
from Attock. Major Sandilands, cal Committee.

The samples are as follows i—
JHILAM. [ 4*15 ]. Granular limestone, mixed with sand ;

from Bishender nallah.
185. - -[  480 J. Gray sandstone. Du- [ 443 ]. limestone containing sand and some

meli bill. Local Committee. mica, from Kali.
_  , . . [ 446 ]. Earthy limestones, consisting of raurbo-

185. [ 481 ]. Eed sandstone. l.abbi Mate of lime with sand, like 445, only darker colored,
hill, Jalalpur. from Battifil.

196. —[ 450 ]. Hard argillaceous lime-
BITNNOO. stone. Bbai Khan river.

187. —[553  ]. Yellow sandstone, “ zirah- ^^**“ [ 4 o 4  ]• Crystalline limestone,
rang-konba.”  Shaikh Budiu hills. Khanpur.

188. —[ 534 ]. Black sandstone, “ tora- 198. [ 4o2 ]. Argillaceous limestone,
rang-konka.”  Shaikh Budiu hills, Gurah.

199. — [ 442 ]. Compact limestone, from 
Attock.

GRANITE AND P R IM A R Y  ROCKS. OArt r o r  • * ,  . .2 0 0 .  — [  ] .  A variegated limestona,
189. — [ 250  ] .  Granite. Kangra dis- from the same place. M ajor Sasouanijs.

trict, Local Exhibition Committee, Near Cnmpbellporc a mottled limestone, variegated
yellow and brown, is found. It is called “ sang-i-

190. [  304  J. Greenstone. Kangra. abri,” or “ sang-i-tabakand is made into pestles,
191. —[ 802 ]. Mica imbedded in quartz, mortars, caps, and plates, or fancy articles.

Spiti, P. EGEKIOS Esq. The rock at Attack is a very dense black lime-
“  ’ stone, often giving indication of iron.

RA WALPINDI. SHARP UR.

192. —[ 441 ]. Granite, from near 201.—[ 482 ]. Grayish-white limestones.
Attock. Majob Sasdiiakbs, Pabbi hill, JaMlphr. Local Committee.

JHILAM. DEItA GHAZI KHAN.

193. - [  479  ]. Granite (?), from Cho- , 202' - [  541 }  Limestone, from Chota 
ya Saidan-Shah, Jhilam. L ocal Commit- Ba!a' Jamil Khak,
TEE. k u h a t .

As no platonic rock occurs in the Salt range this „
is a doubtful granite, unless it is a boulder extracted &W.~- [ ado J ivhajUra stone, 
from tertiary conglomerated strata.—[B. I’.] A concrete deposit of lime, The sample is a cut
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square piece, rough and porous. It may bo collect This is a marble ’which takes a good polish ; never-
travertin.* theleSs, it is much Used for making the first quality

of clmnam (lime). Kamaid is m the Pattiala 
JlilLAM. tary, SO wiles from Bhaw&ui,

2 0 4 .— [ 471 I  Limestone, (pink mag- pmw'Acm
nesian,) from Karuli kill.

r o  , . .. v  2 1 5 .— [ 1 0 7 ] .  Gray marble. Bli msi.
2 5. [ J' •■oro.pac w i e ime- j)BpuTr Commissioner, »

stone, containing a little magnesia. Kftsak „  >, i Not unlike Narnaul marble,and lUindar.
2 0 6 ,— [  473 ]. Mottled magnesian KASHMIR,

limestone. 21® .— [ 885-886.1 ] . Samples of black
This is a regular dolomite. marble. L ahore M useum.
5 0 7  r 4Q9 1  White limestone. A sample of this marble finely polished was also

sent by His Highness the Maharaja. (No. 615.)
2 0 8 . [  483 ]. Compact limestone. 21L 7.~ [ 390 ]. Hard granular gypsum.
2 0 9 .  — [ 480 ], White limestone, with Jatnmti. L ahore M useum,

Band in it (contains a little magnesia). Du-,, JH1LAM.
rneli.

HAZARA 2 1 8 .—[. 465 ]. W hite marble. Sard!
mountain.

210 . — [ 592 ]. Compact dark gray ar- 2 1 9 .— [  466 ]. Yeioed marble, from
gilkceous limestone. Abbottabad. M ajor t>i(J Bmne joca] j ^
Sabdilanijs. 2 2 0 .— [ 467 ]. Impure marble,

There nre also some building stones exhibited from '
Balot and from Knhat. Nos. 535, 586, and 537. 221 .— [  477 ]. Translucent marble,

I have found cubes of snlphurct of iron in this “ safaid pattar,’ ' from Shahpur, near Kuaftk 
' limestone, along the banks of the Dorh river. and Kundar.

MARBLES, pESHAWITR,

DELHI. 2 2 2 .— [  576 *}, Yellow marble, called
211. — [  5 ]. White marble, Sabi Bal- M sliah maksadi,”  from Manairi. Tusufrai.

abgarh. C. J. Campbell, Esq. Peshawuh L ocal Committee.
212 . — [  6 ]. Black do. do. do. Cut Mto charm* and ornaments.

£13..— [  7 ]. Gray do. do. do. BRICKS AND BUILDING STONES.
HISSAR. 2 2 3 .— [  210 ]. Specimens of bricks.

2 1 4 .— [ 1C3 ]. Inferior marble, “ kalai- J ^ h a r *  ^ R , Taylor. 
ka-pattar.”  Narnaul o f Hissar. L ocal 2 2 4 . - [  501 ]• Building stone from

. Committee. Kathd, at foot of the Salt range, Shahpnr.
__. ___ . They are sold for Its. 13-8 a 100.

225  — [ 540 ]. Building stone, Cboti
• In the Lahore Museum la a piece of tone travertin, very ;  , v i  E in v '

similar In appearance; it was brought from the hills near Bala. Der& ( rhazi jvIItill, ■ . . . . . .
gllimitiv, on Uw *ond from Dallumsie ta Dhamisnia through
the bills. The deposit is found in concrete, with beds of a SLATES AND ROOFING MATERIALS.
jmddfJng-stone, or conglomerate of great hardness, formed of
pebbles of volcanic and primary rock, held together by h onl- p ]HJ g e r j e s  0 { slates exhibited are Very f in e ,  
careens cement: the water in the neighbourhood is impregna- ' i o W  f _ ™ ,
ted with urm,. There is one immense slab, id  feet long, from
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the Bailiousie quarries. The slates are These slates are the predicts of the hilly tracts
some of them mixed and veined like marble; the ^  f 41i ,uld *P*Pfir ̂ « nanfths of tllc
they are generally of a biucish-gray m o The samples consist of a schist called “ sail.”  It 
inclining to purple, nor have they the fine jg 0I,iy use(j (.Jose m the places of production, 
texture of Welsh slates, being much more
schistose. They are used universally in the SIMLA,
hills both for flooring and roofing purposes.
barge quarries are worked near Balhotune, 227. [ 19t>-7 ]. Specimens of slate,
where the schists present the utmost variety from Simla. Captain G. Penobee. 
of appearance. Some of them are hard, and This sample (196) is described asaslate that does 
good for slates; others are micaceous, soft, not last long; (197) is a more durable kind, and 
and flaky, and extremely lamellar. They t510™ arc temPlcs *><*<1 with that hllve last« l 
occasionally contain quartz and iron in tore- f  ̂  ^  “  * * *  * * *  "  ^

gukr lumps., Sometimes the stone is white f,ar’ l ' * " ’ 100 ms‘
and lamellar, at, other places it is found so 228.—[198-9 ]. Slate from Kasauli.
hard as almost to lose its schistose charac- ®E0* Jbphson. 
ter: some of the rock has become quite dis
integrated, and in other places, especially CHAMBA,
near Katallagh, near Dalhousie there are 3 3 6 . 3 4 5  ]. Series of slates from
whole beds of micaceous schist sobrittle.that M(u)U3ie. MaJ0B Blat«  Enin, 
great pieces can he detached with the hand,
and these are found to be so extremely soft Wu' 3!io' Is fi,ate for building.

§ 1  and sectile, that they separate almost as thm ,,,, , ,’ ■ 1 . The other samples are roofing slates; one of them
as sheets of paper. Many specimens are an- j3 a fino specimen, nearly 13 feet long, No. 338.
dently marked and discolored by oxide of iron,
and sometimes the surface of the slate is RAWALPINDI,
beautifully marked with a brown-colored
tracery, like the crystalline flower-work that 230,— [ 439-MO ]. Two samples of
every one has noticed on a glass window slate from Attock, Major Sandilands, 
during a frost. The cutting of slates for
roofing purposes is somewhat costly, and KANGRA.
even at the quarries they fetch a high price.*
Occasionally they are brought to the plains, 231. [ 245 ]. Slate from f(.anyera,
when an enterprising contractor undertakes near -Dharmsala. Local Committee. 
such a task, otherwise slate is but seldom These slates occur under totally different conditions 
met with. This mineral is acknowledged a &om the Simla and other slates, They are in struc-
medicine by natives, and called saug-i-Mdsa, toe a™>at cryatalline schists> nro ***>

f coarse for many purposes to which slates are usually
Moses Stone. applied : but in point of durability, from their hard

ness, they are superior to the Welsh slates.
GURU AON. 232.— [ 301 ]. Slate from Spiti, F.

„ „ „  * • c i x  E o e b t o n ,  E s q .226.— [  109*114 ]• A. series of slates
from Pirozpflr, Pali, Chiranawsr, and Sonah. HAZARA
DeVCXT CoMMISSrONBB, Gif BO AOS.
- -— — ...... :—  —  .........T-—— - 233,— [ 5911, Slate from AbbottabacL

* As high as Be. 3 per tot). LoCk COMMITTEE.
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'LIME. 2 3 6 ,— [ 10 J. Limestone, Sails Eakb-

:delh .l . garh*
2 S 7 .— [ 11 ]. Old mortar, from demo-

2 3 4 .  —J 8 ;-]- Common kankar, Cal* litidne of ancient buildings,
careous concrete.® GURGAON.

2 3 5 .  —f 9 ]. “  Harsaru kankar.”
. " . . ,, „  ,, ,, n 2 3 8 .— [ 116-17-18 i  Lime, from Nar-There la a place m the North or the Gurgaon dis- >  , J

triet, close to a ridge of small Iritis, from which this napl and .j irozpur, 
concrete it obtained, and from which i t takes its name. HISS AR.

There is also a lime called " t a * * ” W P *  2 3 9 . - [  162 }. Kankar. TosWm. Lo-
from it—which is described in the subjoined ex- L J
tract:— can Committee.

“  In the pergunnuh of Jharsa, and close to the salt Value Rs. 18 for 100 maunds at Rhawani, for 1st, 
works near the hfajafgarh jhecl, arc extensive excava- or “ Chappar kankar j” .Its. 11 per 100 maunds, of 
lions of -limestone, much esteemed in the neigh- 2nd, or “ Rewassa,”
hoarhead of Delhi. It is found in. horizontal layers, Chappar and Rowans are localities in the Tbslrnm
varying from a foot and a half to two feet in thick- pergnnnah, where kankar is found,
ness, at about four feet from the surface of the soil, IALAVDHAB
and water is immediately beneath it and touching its
lower surface, 2 4 0 .  — [ 209 ], Kankar for making

“ When first exposed, the stone is soft and easily Kme SjkmMjarpfo, M b . TaTIOB. 
broken, containing fresh-water shells, and not to be . * „ „  ,
diatinguibhed in color from the black soil in which Kankar is also exhibited [o20 j from oym « 
it is found; on drying it assumes a gray hue and walla o f  G-ugaira, and from Gujranwalla
becomes very hard. It is a curious fact, that this (434) ,
formation when oruso removed is not reproduced. AMT!AT.AIT.
The workmen affirm that they have searched in spots
which hare not been touched within the last hundred 2 4 1 .™ [  171 ]. A  atone used for making
years, and never found it where it is known to have ]jmej obtained on the bills at Manimaj™,
Imen an» quarried.”  f  Kothar, and Kalusar.

At Delhi also a material called “ b a jn ,”  winch is ’
disintegrated gneiss, collected from ravines, &c., is 2 4 2 .— [ 172 J. 1 Kankar, from .Bor*
much employed as a gravel. h ari. LOCAL C o m m it t e e ,

1 _______________________________ In some parts of the Ambalah district, below the
hills, the streams bring down such quantities of little- 

* Memorandum of experiments m, and analysis of, sped- eleposit is collected largely by the peo-

“ i i r ; . "  t s i t  s  a s s  *»• **» * » » « *  *■? > *• <—  y  * r rArmW M K  o f Rs. 3,000 a yew w«a obtarosd from lsasos o f lima
The following is the result of a n a l y s i s k i l n s .  .

Cwtwriftteof Ume ,, 400Q l 1'11*''' ..nc contained In the lower hills, at the foot of the gteat range,
m&. °*aT C \  :: :: i t  s r ' r t -  where wood and the stone Is Abundant, the Utor- are
frSlta”' :: :: :: :: :: mI wm) SS'Jffi.10” erected j they art mMo of a- cylindrical shape like a
Sfm.i, ., .. ... • .. .. aTm iTh« last rrobahiy in well, about 10 or 12 feet, In diameter, and the same
£ 7  :: :: :: :: S i ,  in height, there are two valves or openings to each

~TZw) SS!"“Uon WM furnace. The kiln is then charged with a fuel
The flaw five ingredients are the active constituents of the consisting of green wood, and the stone to be calcined 

mortar. Arranged in percentage of thoir sum, they stana is put on the top; and the whole .is ignited during 86 
t h u s h o u r s .  Stone is thrown on to the kiln little by little,

Carbonate of Umo, .. ...................... si-1 in four days the whole cools, and the stone is found to
Carbonate of magnesia........................  . . .  M be calcined and of a white color; this is slaked by
AiumU ”  ;; I  throwing water on it, and the result is chunam or
Peroxltie«f iron, .. .. .. .. »•& lime in powder. In some places the kiln consists

t Roporfc on Zillali (lui'gaon. Appendix, page ix, I merely of n hole dug in the ground

7  ^^ ŜL
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The following Tatye shows the localities and out-turn of the lime manufacture for the last three years.
From the office of the Nawab of Maler ICotla.

Manufac- j
No. of' Quantity of turo | Value of

Place. furnaces. lime inode, costs per 100 j out-turn*
matmds. |

MDS, RSL 1*8,
f Sangrel and Math&nS, ... .......................  18 23,800 14 3,332

1861 \ Chakigalla, ............  ............. .............  2| of, 2{ Chandi, Garykli, and T h a i,................................. 9 -0,000 ... 2,800

{ Samrrcl and MathSna,... ................................. 9
lflflQ J rihuHo-nlln ... ... ... o 1,000 14 HO
18 r  g * ( 10 12,000 ... 1,680 ̂Chamli, Gaiŷ hVand Thai, .............  [ 7 5,000 ... 700

j Sangroi and MntMna,................................. ••• 1® 14 to 15 1,280
IKfiqj nhaiin-ai!-! ... ...............  ... ...............  5 3.000 H  420

{Chandi, Garyali, and Thai,  ................................ 8 12,000 ... 1,680

SIMLA, No. 402, from Jhilam, erroneously called gypstun,
is exactly similar.

243. [ 192 ]. Limestone. Baghat. 61g ^ ^  (& c)

^ AKA 0,! Baghat. Kathfl, D octor H enderson.
KANGRA Tills cannot, be a pumice stone, seeing that no vol

canic scoriae or tertiary volcanic, rocks exist in ! the
2 4 4 .  —[ 251 ]. Pink or red-eolored range; it ia probably a recent calcareous tuR'a or 

limestone, “ ehuna-ka-pattar.”  Giroh tahsil. travMtin a<iPoslt-
Kangra. L ocal Exhibition Committee. GXJJEAT

LAHORE. 251 .—[  457 ]. ’Rolled limestone. Bhim-
bar nallah, L ocal Exhibition OoitMiT-

2 4 5 . — [  387 ]. Slaked lime, “  kalai, 5 TE:E>
used for white wash. . ... . , „  , , „  ._ r , ,  ... .. , ,  , „  1 his limestone is called at Gujrat, “ chanch d-

246a [ 388 J. Lame, chiumh. ka-pattar” o r “ chfcna-ka-pafcfcar.” It is found in the
2 4 7 .— [  389 5. Quick lime, “ ahak,”  bed of the BMmbar nallah, and in the rivers Che-'

nab and Jhilam, It occurs also in small quantities 
S1IAHPUR. in the Pabbi range of hills in the Gujrat district,

T . ,, There are two varieties : ono of a dark bine, and the
2 4 S „ ‘ [  0O0 ]. Lime, from the Salt 0ther of a light gTay color. The former ia some-

range. M e . M atthews. what harder, and well adapted for metalling roadg 5
This is exhibited aa “ plaster of Paris,”  but it the other yields the best lime when burned. Lime- 

proves on testing to ho slaked lime. No doubt plaster stone ia the principal material used in metalling that 
of Paris is produced, seeing that gypsum exists in Part of the Lahore and Peshawnr road lying he. 
abundance;—probably this is only a mistake, both tween the rivers Chenab and Jhilam. When con- 
being white powders. solidated, it makes a hard and very durable road,

2 4 9 . -  r 510 1. W hite earth, from Chi- aud ftI,fcho"gl1 " “Muite so smooth as k.mkur, is much
l J ’ more lasting. Most of the limestone for this nur-

ta, Salt range. 'Deputy CoMStlSSIONEB. pose is procured from the beds of the Chenab, Jhi- 
Thi* white earth contains common lime, a trace lam, and Bhimbar, and as it has often to ho trans- 

of sulphate and a little salt, the sample has imbedded ported for long distances on camels’ backs, its cost, 
in it soma,recent fresh-wator shells, a helix, and a including carriage, varies from Re. 3 to 14 per 100 
little spiraĵ sheU. cubic feet.

V '
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The fuel, generally used for biirniug the limestone, 2 5 7 .— [ 32f  ]. “ Karsi,”  native soft
i,<? the wood of the “ pullatu * (Acncia nuidenta) gypgum, containing also a little carbonate 
200 mauds of wood an, required for even- J00 of ]ime from gpiti. 
maunds - of limestone. This yields about 50 mmmds
of lime. The lime soils at the rate of Its. 25 per 100 2 5 8 . — [  292 ]. Alabaster, from Spiti,
raaunds, A hard white grainier gypsnm. This is a good

2 5 2 .—-[ 450 ]. Chtittam, from Gujrnt. gypsum.
Local Exhibition Committee. 259.—[ 293: ]. Gypsum granulated,

white but soft.
JHELAM.

RAWALPINDI.
2 5 3 .— [' 495 ]. Lime from Tilla moun

tain. Salt range. Local Committee. 260 .—[ 391-2 ]. A sample of fibrous
gypsum. Murree hills. Laiiobe Museum.

.DEBA ISMAIL KHAN. These specimens are flat pieces having ti striated
. . .  n t> crystalline appearance. They have ’evidently formed

2 54 :.' [  Ool Jftia 33 J. .Lime, from la- p u j g Q j u  Q| thin veins of the substance occurring in 
harpur and KtiMt. the rock. It Is probably a kind o f  foliated gramdnr

gvpsruu.
GYPSUM. aJ1

Gypsum or alabaster—the harder varieties ' ’ IA11' 1 *'
are often suited for ornamental carving work, 2 6 1 .— [ 484 ]. Gypsum. Kheura. 
aa marble. There is a white granular gyp- D ebtttv Collector, K itetoa. 
sum of this nature -in the Jammu territory. Gypsum occurs in the marl beds of the Devonian 
The other gypsums are softer, and only fit or primary strata of the Salt range. It is. found 
for burning to form plaster of Paris or either in irregular beds or in detached masses; when 
„  j ,, ever it occiu-a in;beds, it is inucli cracked and the

^aC ’ fissures are filled with red marl orablaeish clay.'
SIMLA. Beds of it seem, to lie above and below the salt. In

some localities the strata of gypsum are remarkably 
255.—[ 179 ]. “ Makoi ” gypsum, from bout and contorted. The mineral is for the. most 

Kothar. E aka OB K oTHAB. part of a light gray color, with a shade of blue and
The sample consists of white granular gypsum in translucent. on,tlu> edges. It Lis j saoi.lu.unô ap 

pieces ; several other Hill States show similar samples, pcwancc, but masses iu which a coarse crystnik.,
No. 193 is probably the same, though called limestone. Retime prevails, are by no —  -common. I d 
Indeed, the mistake is not to be wondered at, since T ^ e s  also occur (a sample *  cxhdnted iron, Jh 
the gypsum is‘constantly called «chr,u-kn.patter” in *>»> ^  “ ^ -k  gray, earthy gypstmi a
the Mila. I visited some gypsum diggings at Btei, «cerally assootated wrA the ^ a m io  kmd. It .a 

n . , " n ,, r, nearly aprtre .sulphate of htne without any aubowt.neav D&lliousie, where the soft gypsum is so called, i * . .. n , . r.. v ’ , ii • i i When calcined, it yields a plaster of Pans, but pias-from which the gypsum JS ta-ken. to Dalhousie, burnt, vv • v ’ * ■ r . , T-j .. ter of Paris without carbonate at lime, is lesseohc-and used dor a white wash m all the building's. ltr 01 J , A , . 0
The cvnsum occurs mom- sl-ite schist strata which rent as a cement than when it contains from .10 to U1 be gypsum occurs among slate clast sba a, w fueii, plaster would bo obtained, there-
however are very hiu-d m texture nisi: above, the verns; P« ceni. r } . nnlv r so,  ̂ , fore hv mixing some lime with it. Natives only usem some places the rock just above the gypsum was al- ™ ,Dy ... . , , .
most like a chert. The vein ol: gypsum was over 6 ft mixed with pure !nnq mte, -  ^
feet thick, cleitt-. and white in the centre, but the tag marby a^eaumc ,o -in  ̂ ainoniit might
upper and lower part of the veins were much streaked work. . l<rom Turn a
with the matrix reek. be obtained. . A

It is in the gypsum of MSn, Kalabagji and .Kudi
KANGBA. that the beautiful regular quints crystal! (called

Kahibiigh and M̂ ri diamonds) occur. They arc 
2 5 6 .— [ 291 ]. Gypsum, from Spiti. transparent, milky, or red. The specimen marked

P. EoiRTOU, Esq. « BoUcmiWi topaz” of the .Thihmv eollecti m coii-
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sista ol small crystals of this quartz, in the form, of UURGACXN.
dodeeahedra, or double six-sided pyramids, but there
is not the six-sided prism so characteristic of quartz. £71 . \_ l l o  J. JVlakoi.
The KaUb&gh diamonds are quartz in six-sided This is an artificial cake, and contains a little
prisms, terminated by six-sided pyramids. In the powdered mien.
Keila Wan, above village Khond, crystals of iron

k pyrites occur in beds from which a sulphur spring SAN 8-I-JERAHAT.
issues, depositing sulphur in the gypsum over which
it flows* (Soapstone or steatite)

262. —-[ 910 ]. Sang-i-jerahafc, a buI- Thig is a 8ubstance em l ed in cai„.tng
phate of lime. Kheura. Salt range. and ornamental work ■ it is also ground up

.MilJAM with lime and employed to give ckunam
work a fine smooth surface and polish.

263. —[ 468-9 ]. Gypsum, or inferior
alabaster. Sardi and Karuli mountain. GI.'RGAON.1, ' .' . . : ■ '

Erroneously called “ marble.”  2 7 2 .— [ 631 ]. Sfikari, steatite, from
264. — [ 470 ]. Bed alabaster, from Singhana. Thb Deeutt Commissioner.

E'ushak and Kundar mountains. Deputy
Commissioner. RESlIAWtJR.

HERA GHAZI KHAN. 2 7 3 ,— [  575 ]. Soapstone, or steatite,
„ , . , “ sang-i-ierahat.” Shahkot, Yusufzai.263__[ 543 ]. Selenite, from Sara. ° J

T h e  T e h s i e d a r  o e  Y a r n . K A S H M I R .

266. [ 544 ]. Kb«>«8. crystalline 274.—“  Sang-i-palauh ” French chalk, a
gypsum, c.t e jai x , rorn >. angar. gubgkanc0 resembling steatite, used for nrn- 
Tehsiluar oe Sangar. king crucibles. Banilml hills, Jamrad. If.

PLASTER OP PARIS, IL Tl“  Mahakaja-
267. —[ 54]. “ Gach,” plaster of Paris, MICA OR TALC.

from Bower hills. This mineral, besides being used as a sub-
“ Gach ” is ordinarily found in the bazars m round ^  laH jg ]argely UBed

cakes ; the calcined gypsum haying been mixed with , , , . . , ,
water, and thick substance thus obtained dropped UP lnto Powder> and mlxed with I™# to 
down in circular cakes and left to dry. form a beautiful glistening plaster. This

may often be observed in ornamental native 
KASHMIR. buildings, when the interiors are finished

268. —[ 608 ]. Makol, gypsum. H. H. with shining pearl-like plaster, which has
The Maharaja. " ' been embossed with flower work, pannel-

269. —[ 614 ]. Gach, plaster of Paris. liDSs> &c-

AMRITSAR. GURGAON.

270. —f 4537 ]. Pando. Amritsar ba- | 275.—;[ 146 ]. Series of micas, from 
zar. Locae Exhibition C o m m i t t e e .  Mahanti and Bhunsi. D e p u t y  Commis-

A good sample of plaster of Paris. SIGNER.
„___________~— ——  ----------------------~----- —  One of these is a fine specimen in large plates ;

* The bulk o f  tb 'z  fafowtatton U  derived fm® Dr. Elem- a“ oth«  t in 8 ed  ™ lirom th o  « * *  if is > * " '  * 
mlng’s*< Account of the Salt Range.” a tmtd i« a piece of hard micaceous rock, having a

I j i  ,4 i \>M nV ’ ’ , At \ R ®  j. \



reddish, and in Some parts, purplish, tinge, which is This is in a thin layer with beautiful pearly white 
ferruginous mica-stone (No. 1 158.) The fourth lustre,
specimen is a glistening micaceous shale having CT3MFNTS
micaceous fine particles ; and the last is a soft and
brittle red-mica schist having a pink lustre, IIUGSHAI

2 7 6 .  —[ 12 ]. Tale in pieces. Sahi
Ballabgarh. C. J. Campbell, Esq. 2 8 S . - [  206 ]. Cement stone unpre-

2 7 7 .  - [  13 ]. Talc pounded for plaster. ? ared- Himalayas. Mb. D. Olives .
j-ĵ o [  720 ] . Ditto, prepared for use.

[ 208 ] . Ditto, in balls.
SIMLA, These halls were plunged into water immediately

2 7 8 .  — [ 1827 ]. Black talc, “  abrak on 1>einS ™ (\e> showinS thl;  powers of the ̂ J cement. If the cement is taken m a powdered state
siyab.’ Sarmur. K ana 01 uihmijb. and with the hand into a mass, in about

triwr'WA three minutes it. becomes warm to the feel, and if
then plunged into water it hardens Immediately.

_ ■» These samples are deserving of special notice.
2 7 9 .  - [  264 ]. W hite mica, from Ja- *  nou_dod

gatsiiikb, Kulu, Local Committee. ? f , /  Sb. 4 \ k \ . A * . '°  , , _  , . brick for mixing with lime and mortar. l ■; *
2 8 0 .  — [ 265 ]. Black mica. Baragarh, ’

Kulu. L ocal Committee. PLASTERS.

PESHAWUB. RAWALPINDI,

2 8 1 .  — [ 574 ]. Mica paste, “ mattai 2 8 8 .— [ 450 ]. Fine white clay. Ra. 
shagga,”  from Swat. L ocal Committee. walpindi. Local Exhibition Commit-

% This is mica ground up with lime ready for ap- TEK-
plication as an ornamental plaster. Vulue Es. 1-3 a tittt.AM
maund,

2 8 9 .  — [ 491 L Hard white marl, erro-
KASHMIB. neously called French chalk.

2 8 2 .  — [ 603; ]• Tale, from Hasora. II.
H . The M ahabaja. SHAHPUB.

2 9 0 .  — [ 509 ]„ A  smooth blue clay,
SHAIIPUB. j f om Chitta, in the Salt range. D eputy

2 8 3 .  — [  903 ]. Talc, from Mari. M b . Co m m is s io n .
Matthews. h a z a b a .

SELENITE. 2 9 1 .— [  593 ]. Blue clay, from Dharm-
tura and Salhad, used as a plaster for houses,

BUNNOO, Abbotabad. L ocal Committee.

2 8 4 .  — [ 561 ]. Clear selenite in crys- KASHMIR,
tala, from Kalabugh and EsakkaiL D eputy , ..
Coim K OK JB. 2 M . - 1  600 J  W hite .lay. Jammu.

H, H . The Mahabaia.
KANGBA.

g u k g a o n .
2 8 5 .  — Selenite, L ocal Exhibition „ ,

( t a o f l B .  2 9 3 .— [  166 ]■ Soft white clay, from

Class I. Division, IL Sid-Class (C), 43



Bhurisi. HEMlTr Commission*!®, G-PR- rtbHAVVLR.

0A0N- , 295.— [  582 ] .  Crude chalk, “ spiuah
SIMLA, khaorah,”  from  Land Khor, STusufzai. L o -

All these H ill  States exhibit a: soft white cal Exhibition Committee. 
earth, called in several of them “ makol.” The Probably a white clay. Tim entire absence of 
term' makol i.8 also applied to gypsum and erot&CQOttsl$oraintioii« in upper India renders $ a lk  
p] ustor of burnt ŷpsurnn  ̂tiling almost iitjIoiowii., except as imported in pieces

r TTri ’ ■ for use on' the black boards in schools, What is
2 9 4 .  [ 175 J  White earth or pipe- c„lledchalk IJ8pally pr0TCB to be ,,lartcraf V a r is ;

‘day, from Kum harscU. Uy  i  ‘IB R ana. white day or lime which, though it may occur of the 
Ni'-s. 180, 181, 187, 191, are similar earths from same chemical composition as chalk; is not a etasL- 

Mnhlog, Dkftnii nnd Bnlsaji tent raiiiottil suc h ns is properly called chalk.

;iV: .. ' ■ , i1 i y' I''.’.- .ii. b l’1: C  L ;'!.y 7'-7, ’ 'Vy:,' '

C®  ■ Sl
H, Class f. Division. I f .  Sub-Class (C).
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SU B-C LA SS (D). M IN E R A L S U SED  AS IM P L E M E N T S IN  PROCESS

OF M AN U FAC TU R E .

2 9 6 . — [ 393 ]. Lithographic stone. Salt for foundry use. Roorkee "Workshops. M i-
range. L ahore Museum:. .tob A i.lkw:

This is a tine close-grained limestone, but not so 302 .-—[  621-5-6 ]. Porous bricks, called
hard as European lithographic stone. An indigenous “ jhawaii.”  IT. H. THE MAHARAJA OR 
stone of this description is a great desideratum, sineo 
the principal part of native printing is by lithograph.
At present European stones are imported and sold by they , are used as flesh rubbers or scrapers, as 
v,eight at high prices,-some kinds of native stone Pumic« 8*0“° “  "sed in BuroPe *° remOT0 “ k stains- 
arc in use, but the European are always preferred SIIAHPITK
for the finer kinds of work, and where great sharpness
of delineation is required in the print. 3 0 3 .— [  617 ]. Flint, from KaliUjagh

FIRE CLAY. and Aamal. M r. Matthews.

SHAHPUR. BUhTSOO.

2 9 7 . — [ 513 ]. Fire clay, from Kafir 3 0 4 .— [ 563a ]. Flint, “  patr-i-atish.”
Kot. Mr . M atthews. Namal hills, Pergunnah Miyaniwala. De-

A white clay with occasional streaks and: patches PUTT COMMISSIONER.
of red and blue in it. Occurring in beds of eocene formation of a whitish

......... . limestone, not rmlike chalk; the flints havea regularPESHAWUK. , „ .. *chalky white coating.*
2 9 8 . — [ 575 ]. “ Shaukanrai,”  from 3 0 5 .— [  583 ]. "Whetstone, “ shurah 

Sihakkot, Yusufzai. L ocal Committee. shiggai,”  from Nilah. L ocal Committee.
hire clay, used for lining and making furnaces, This stone has glistening lustre. Price Rs. 1 each, 

ovens, &c. Price 1 rupee per maund. 3 0 6 .— [ 585 ]. Cutler’s ' sand, “ bat
JIIILAM. shigga.”

Used by cutlers and iron workers in sword grind-
2 9 9 . — [ 497 ]. “  Matti chikni,” or fire jng ; value Its. 1-4 a maund.

clay, from the Tilla and Bhulla mountains, 3 0 7 .— [ 586 ]. “ Kurund”  corundum,
Salt range. L ocal Exhibition Committee. from Nflah.

It is a white clay just like 207.
IIISSAK.

KASHMIR.
3 0 8 .— [  159 ]. Sang-i-kara. From

3 0 0 . — [ 6 1 6 ]. Fire clay, “  sang-i-da- Dadri in Jhind. Local Exhibition Com- 
lam,”  from Srinagar. H. H . The Maharaja, mittee.

This is a good hard yellowish fire clay. A hard and very heavy stone of liom-blende rock,
Clay used by metal workers for making crucibles, too heavy for building.

which they'd.o by beating up the moistened clay with ’ ______ ' 'T . . it
a quantity of thicks of cotton wool to give It tenacity.' n . ' * * Sea Geological Sketch of the Halt range, at the end At Win

301 . — [ o*v J. Artificial facing sand, stk Division of tins oia®.
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MILLSTONE, dar.”  K kost Talley,-' beyond the border.
PESHAWIJR. This remarkable mineral exists in Hat beds or vein

, above the Khosi valley, and could be procured in
309.—[  5 8 4  ] .  M illstone, “ Maichane- considerable quantities. It is said to bo twisted into

kanrai,”  from  Palandra, Yusuf?,ai. L ocal rope by the bill people of those parts. Its most curious
Committee. property is indestructibility at a red heat—on this

p . .. account it is utilised In England in gas stoves.
Ua 8 *>au*    Little tufts of asbestos being fixed in front of a

lliSbAK. series of small jets, these when ignited heat the
<j j q __900 3 “  Sang-i-chakki.”  mill* asbestos red, which gives the appearance of a regular

stone grit, from  D « r L  L ocal E xhibition - tas becn woven fat0 Mn,ie but a8 0
C o m m i t t e e . osityonly.

ASBESTOS. A spcdinon of bard fibrons gypsum is exhibited
BUNKOO without indication as to whence it came. It is a

curious specimen like a collection of long stiff bristle8 
3X1.— [ 49(34 ]. Asbestos, “  sang resha- in tt glistening mass.

The collection  did not contain any specimens o f materials used as a glaze for pottery.
A  hard siliceous stone or cpiartzoze rock is used, finely pounded together with powdered 
“  kaeb,”  or coarse glass.

M s. Th oenton  mentions, in a Memo, on the Delhi district, a substance called “  burbura,”  
which he says is probably a form of felspar, and is used in the 'manufacture o f  porcelain 
and in polishing glass.
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A N D  E O R  P E R S O N A L  D E C O R A T IO N .

DELHI. ways■:—1st, by open pits gradually sloping down-
3 l2 .-~ [  IS '] . ' R ock  crystal, from Au- w d s • 2nd, by wells amt shafts. Of the former 

rang our. " ^ere are two> llekher of which, hare been worked for
M  , •, , • , many years. Neither is deeper than 20 feet from the !'

Natives are extomcly bM M  fo carving rock cry*- aurface. o f  thc latter there fU.e throL the deept!8t m
till. The manufactured department shows many which was sunk by the late Rajah of BaUabgaih, and 
Samples of workmanship In beads, cups, &<S. }s 20 feet in doptll) Mld about 10 fcet cliamt;ter. ,

The village of Aurangpur is situated in a small From the bottom several galleries extend fown short 
valley surrounded by hills, and the roads leading to aistace on all sides. The two wells are of much less 
it from all sides are, for a distance of three miles at d ^
least from, the village, impassable to any but foot ^  strata passcd thmagh by th(! tepeSt shafts are
passengers and cattle, from their rocky and preci- ^  nniform for more ftan the first haIf oi the det>ft . 
pifoOB. character. The mines themselves are situated at flrg( &  ave th() sami. as j  haTC descxibecli and. 
about two or three miles to,the south-west of the higU), fcrnlgilKlus. Subsequently the rock begins to 
village, and can only bq approached by paths like loge iroll) mA a ghort way down is composed of 
thofic just described. small pieces of pure quartz embedded in a matrix of

The crystal does not occur in its primitive position, almogt .pnre. whito clay. I have not been able to 
but in a secondary deposit of siliceous breccia very nscc,.tain in wbat tha crysta, orarrs in these he(fe) 
highly impregnated with iron. Each crystal is but the Lumberdars of Auraugplir inform me that it, 
encased id a sheath of hematite. ia her6 the largeat and the purest specimens are found.

It would, appear that the rocks in which, the crystal jn tho £errnginous beds are layers of red clay,
- was originally formed have been disintegrated and wWch j  considw to ĥ e origillany bcon kaoUn> aw, 

broken up, at some early geological period, and the 8ub8cquently irapregM,ted with iron,
.lebns have been consolidated into the porous breccia Jn tho atrata of the crystals are tinged 
by the long continued action ol: heat and moisture ^  llow from an ttdmixtara 0f ir0n. 
under great pressure. Water having a large quantity j  tQok a mlm with mo feoJn Roorkce as a guide,
of iron in solution has then permeated the mass, and ̂  gom6 timo pTeTi<mgly a considerable quantity of
by depositing the metallic oxide has bound together ^  wWta clay had beeB anil,w„y brought to the

- the siliceous particles in a ferruginous matrix. Rhorkee Workshops as a valuable furnace material*
The general character of the range in which this 

deposit occurs is that of thick beds of a blueish gray GURGAON.
quartzoso rock, alternating with coarse red sandstone ____ _ „ „ „  _ „  , , - .
and breccia. Throughout the whole range there is 3 1 3 . - [  119 ]■ Crystals from Bhun. 
evidence of very great disturbing forces, as the beds DEPUTY COMMISSIONER, 
are all inclined at high angles ; hut nowhere in all KANG RA
the extent which I have examined, arc there more
evidences of violent disturbance than in the neigh- 314 .-—[  252 ’]. “  Zahr muhra.”  Suifit.
bourhood of Aurangpto. r , . . . ' SruET

The deposit of crystal occurs ill a small valley or , ,, ,
basin among these hills, about two or three miles to 315 .— [  253 ]. Cup OX zahr munra,
the south-west of the village of Aurangpur. The Ladakh and Thibet. L ocal Committee. 
valley is about 500 yards long, and from 50 to 100 « Zahr miihra” is a stone* which ia supposed to
yards broad, and dips towards the north. The only k d jp poison is put into its hence its
part of the deposit Which lias been worked is foe ' ____ ____________ __________ & g_
south end. * Extracted from Dr. Thompson’s Report oa too Mint*.)

The works have hitherto been carried on in two published in the “ *w>W>



VV— ^

?  1  : f
,-j.g Class I, Division II. Sub-Class (E ).

name. In Europe a similar superstition prevailed ns KAXGRA.
to Venetian glasses, and in the middle ages, the opal 3 2 g  r 280 n «  Turk is,”  from Lajxaul. 
was believed to lose its color at the sight of poison - - J

The kind o£ zahr muhra, called « khutal,” is a -1-ABA LllAND.
hydrate of magnesia, and most esteemed hy the This gem is said to be brought from Thibet proper
natives as a medicine. or China. The principal ornament of the LiuUkhi

3 1 6  - r  384 1. “  m  mor,”  from Balti. ™nen is a head band, hanging like a long bill, and
***' l  L 4 i i i n ... _ studded all down with large turquoises; this is called

Taba Cuaud. In  the Lanaul collectio. . „  bev;ik)» „n(i 0rten L,VCT1 with common people worth
It is used like zahr muhra for cutting into cups, Rg_ or go *

&c. j the value of a cup is iromBs. •> to 4. The price, however, of these stones must have in-
It is a dark hard serpentine-like stone, .takes a hue creas!0(| 0y late yoarg> for Mb. EtfflBTON' sard fli at, the 

polish. !•: ' berdk sent to the Exhibition, which was nil inferior
3 1 7 . —[ 290 ]. Bed quartz, from Spiti. one, cost Bs, 80. The Nona of Spiti is also dc . rilbed

P TSoirn'rov Eso as having great difficulty in collecting stones for his.

3 1 8 . —[ 205 ]. Granular white quart, <*", «  & ^

rock, from Spiti. 3 2 7 .—[  281 ]. “ Tambra,”  (lit. red or
SHAHPtTR. copper colored gem.) Taka C it a kb.

3 1 0 __T 503 1  Quartz crystals. Katha. A kind of garnet, or jacynch. used for W r y  brad*;
*' ’ . . . said to he brought from Persia by Kabul merchants.There is also a very interesting specimen, show- * ? Q ... p

ing these crystals imbedded in a matrix of granular 3 2 8 .—[ 289 Garnets. Spiti. 1.
gypsum, which preserves their shape, raid smooth E gebtout, Esq.
polish from all contact. , 3 2 9 .— f 305 ]. Garnets in quartz. Spi-

:|l A  similar series aro exhibited from KsUbAgh, in ^
; - the Bunhoo and Lahore collections, Nos. 894 and «• 1 • LGEJ.ton, ESQ.

-g8_ 3 3 0 .— [ 316-17 ]. Boxes containing
3 2 0 .__[  506 J. “  Sang-i-abri,”  mottled cornelian, amber, and lapis-lazuli beads, from

stone. Kihibagh. M b. M atthews. Spiti. P. Eo-ebtoh, Esq.
TjAWArwmf Lapis-lazuli is called “ rust,”
KA w A LiJ- ‘ Thu hill tribes are very partial to ornaments made

3 2 1  — f 1- Sang-i-tabak. of coral and amber. I once saw near Clmmba a
’ * " . Ji 1 ^  woman who wore a long necklace consisting of large
A  stono similar to sang-i-n >n ; - l ■», smootl:i iTOlpg 0f amber strung together in an irre-

eups, &c. gular manner; her husband said the ornament was a
KASHMIR. family one, but he could not say whence it came.

A man at the same place had a necklace of -fine
3 2 2 .  —[  GW ]• -Rock crystal. Srinagar, coral, which ho said he bought from a merchant who

H . II. The M awABAJA. ’ brought it from beyond Kumaon.
3 2 3 . —[  611 ]. “ Zahr muhra,”  serpen- LAHORE.

tine. Skardo (from Little Thibet). 3 3 1 . - [  320 ]. Series of gems.
.TIIILAM. The Lahore district exhibited a series, with a view

r m s  1 “ Bohemian topaz,”  -to showing what gems were in use for decorative 
l  ® J* purposes in tho Punjab. Not a few of them come

from Kushak hill. from the Northern Prontier, beyond Kabul, and Kun-
Small dodecahedral crystals, very perfect, of red- Hawking merchants are to he often met, with,

dish quartz. offering for sale agates, cornelians, blood-atones, tur-
A jjj. A quoises and gamete, from these places. Some of the

3 2 5 .—£ 184 ]. Species, o f  turquoise. ~™ —  .. ......
Eishahr. B aja op ‘Bishaub. •' - to cunning^ hm*h, p. m.
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S*ms are imported from southern parts, such as sap- mines, which do not now yield. A native jeweller 
pidres, which come from Ceylon,* and rubies and informed, roe that they came from «  Jazira Pign,”  by 
diamonds from Central India, Golconda, &c. which he might have meant the Bnrmah peninsula,

The series are as follows The « blue rubies” (sapphires) come from « lAn-
Diamond. (Hira almas.) ka,” Ceylon.
Kilby, (Manak.) Emeralds are less hard than either of the fore-
InlVrior ruby. (Lain.) going > and yet emeralds (all more or less with
Carnet, (Sang-f-tnoht&b. 1 ambra.) flaws) are the very commonest kind of jewels, and
Jucynth. (Qttliuidak ) A  gera owing its deep some of the native princes have emeralds of immense, 

orange color to the presence of zircon. Culm [dak sire. I have seen a flat tablet of emerald, full of 
is a stone very little thought of by native jewellers, flaws, but otherwise of good color, nearly 2* inches 
The name Tiimhra (copper colored) is sometimes square, worn as an amulet, and engraved all over.
Applied also to the jaevnth. This Maharaja of Kapnrthdlla possesses a large oblong

Imitation Jucynth. emerald of this kind, and the Maharaja of Pattiala
Emerald. (Zamrud, Sabza, panna.) has a round emerald of enormous size.
Sapphire. (IBlam.) Probably they are imported, some via Calcutta,
1 subjoin an account of some of these gems as Bombay, and the Persian Gulf, and some overhaul 

showing the native ideas on these subjects •— by Yarkand and Hertt; though this source Is not now'
.Diamonds are esteemed by native jewellers as the so important as it was before the Bombay and 

first-class of jewels. They are believed by them to Calcutta trade was known, at which time the import 
be white, yellow, red, green and black ; that the trade must have supplied ail Northern India ; Central
colored ones arc extremely rare, but that they are Asia may be a source of emeralds; the beryl, of
occasionally found of a white color spotted with which mineral many of the native stones consist, 
red, which are rejected as bad. occurs in the Siberian Altai range; a number of these

Diamonds are brought from Golconda in the gems also come from Khatan, Belli, andtbe Chinese 
IX'kkan, and from Chama-parna. They are stated provinces,* Natives say they are found in gold 
to he obtained by washing the soil, a workman mines, and take 30 years to come to perfection. They 
pouring out the sand against the sunlight and noting are called « zamrad,” or “  zahrjad,” and in Panjabi 
the diamonds by the flash of light. They are classed “ panna.” The most esteemed colors arc—the
by jewellers into three kinds—“ Hira ba-rnng-i- “ zababi,” next the “ saidi” said to come from the
hansadjr ” (grayish, or the color of sal-ammoniac) ; city Saida in Egypt. “ Baihfini,” new emeralds ;
“  hira makduni,” of paler color; and “ almaa-i- “ fasti ki,” old emeralds, (that is, that, have eotri- 
hadidi.” pleted their 20 years) ; “ sallci,”  “ zangari ” (color

Next in rank to diamonds, according to the ideas of of verdigris,) “ kirasi,”  and “ siibuni.”  Sometimes 
flative jewellers (and they are correct), come rubies, emeralds have flaws of intervening talc or sand. It 
They must be hard and transparent* “ shafar.” is believed that a fly will not settle on this gem.

The most esteemed kind is. the yakut rumani, Most of the emeralds commonly in use, are smooth 
“ whose color is like the seed of a pomegranate.”  cut and bored like beads; they are always full of 

There are inferior kinds of rubies, classed as flaws, and this seems so much the custom that a very 
“  lalri,” and garnets (timbre, &c.)! good mock emerald which I have is made with flaws

They enumerate among rubies the. “ dMi”  or —as if sure to be detected otherwise. The flaw is 
fansldft, which is a kind of “ smoky ’ ’.cairngorm, and termed, “ rag.”
the “ naringi,” which I suppose to he the jacynth Emeralds are very restricted in their localities of 
(also called gulmidak), smd which English jewellers production. Pliny says, the best came from Scythia 
sometimes erroneously call “ cinnamon ruby,*’ in his time. Mawe on diamonds, quoted by Mac-

The kinds distinguished by the appellations, “ zof- Culloeh, says that for the last two centuries Peru has 
rani,”  and “ zard,” or phokriij, arc pale and dark been the only country known to yield emeralds, 
topazes. The beryl, no doubt, is found in Siberia, which, may

Included ns a sort of rubies also, come sapphires, have given rise to Pliny’s statement,f Still it is 
called by the epithets « kabud,”  “  asmani,” “  surmai ”  difficult to say with certainty where Indian emeralds
(color of antimony, blue-gray.) _______________ *_________________ ___

Formerly rubies were brought .from the Badakshan * Many gems are imported from Ceylon, 'where rubies,
amethysts, topazes, sapphires, and cinnamon stones iu great 
abundance are found, but not emeralds.

* Interesting Information about the gems of this island will t This confirms to some extent the supposition that many 
be found in Sif f$. Toiment’s work on Ceylon, emeralds come from Bussia, Siberia, and Central Asia to India*

,0. If f|| I l f !  x  , |
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formerly came from. They arc not produced in is the only instrument used. These mines aro the 
Central India ; and notwithstanding the probability property o£ the Government, who’lcnse to the highest 
of the North West trade us a source, emeralds arc bidder; at present, the rent is only 150 tomnuns 
not enumerated in any of the lists of imports ; they yearly. A good workman can extract about 800 lbs. 
may however come in those Unknown parcels of gems a day. The salt is beautifully white and of a fine 
that are imported by Yarkand and the adjacent grain.
regions.* “ The road which led to thetturquoisejhuinejq the

i Turquoises are found (it Nishapur, Khujand, Kir- principal object of our excursion, ran through some
mfin, at Aaarlxgin, in the hills near Shim, and. in high and naked rocks, which by their dark colour 
the Thibet hills. The best, come from Nishapur, seemed to be porphyry ; I think, however, they wort) 
and these are said to be clear of color when the air of a compact calcareous nature, strongly stained, as I 

j is clear, and to become dim in cloudy weather; they did not see any rocks of another system. At their
[• are called nil hhuui, and lose their color at the highest elevation they had a metallic appearance,

smell of musk and tallow. The color of the Kirman which made mo think that iron was the coloring 
turkis, is evanescent. Dealers practise deception by matter; but not being sufficiently learned in the 
soaking their turkises in water, which makes them geology, I could not positively determine this. In the 
look of a darker color than they really are. TheShiraz middle of this rocky and brofccn ground wa came at 
and Kirmfin turkises are of a whitish color, and length in sight of two villages, one on the ej;csit of a 
called shiabuki and shirbhum (milky.) There is hill, the oilier in a pretty valley. Beneath, they were 
also a coarse kind of turquoise stone found in fortified by a loop-holed wall and inhabited by about 
Thibet, used to ornament saddlery and women’s .150 families, who emigrated here from Badakahnn, 
head dress of those parts of the country. under the protection of one of the last Persian Kings.

Turquoises are of eight kinds, ranged in arete* of These colonists speak bad Persian, and have quite 
their excellencyBatahi,” “ assharl,”  * sulaimiini,” forgotten their own language; they show considerable 
“ zanwi,” “ usaiani,” “ abd*iil-ham$di,” “ Indallsi,”  tact and intelligence in working the mines.
“ kaujinya.” The stone is believed to take seven “ Theturquoises are divided into two classes accord- 
years in coming to perfection. The best existing ing to the positions in which they aro found. The 
account of the Nishapfir mines is in « Perrier’s first called sangai or stony, or, those which are 
Caravan Journeys ;” the book is sufficiently uncom- incrusted in the matrix, and which must ho removed 
man now, to warrant my extracting the account as it by a blow of the pick or hammer. The second lire 
stands. The author writes as follows found in washing the alluvial deposits, and are called

« These celebrated mines are near the village of khaki or earthy ; the former are of a deep bine, the 
Madene, about tliirty-two English miles from Nisha- latter though larger, from being paler and spotted 
poor; the road to it is for the first five miles across a with white, are of less value. If we are to believe 
plain of great extent, covered with villages, gardens, the miners, no turquoises have been found except in 
well cultivated fields, marvellously productive, owing this group of rocks. The Persian Government never 
to the streams which flow from the Banaloo Koh and makes any explorations on its own account, and is 
other mountains near. Approaching these the coun- content to lease the mines at an annua! rent of 
try changes, and we found ourselves riding through fiye hundred tonutims. I understood that the most 
hills of sand and a reddish day devoid of all vege- valuable stones are found amongst the debris of the 
tation ; their sterile appearance was accounted for by old working, and at the bottom of shafts long since 
the traces of efflorescent salts which were soon seen abandoned. Excavations have been made one above 
in large quantities, and Would prevent any cultiv- the other, but for the most part near the base of the 
ation. mountains.

“ Salt abounds in this locality, and wo passed the “ Here are to be seen galleries, tunnels, and shafts,
principal mine, Dooletalv, about six miles from the largest of which are thus designated; Abdoor 
Madene. This is an enormous rock, covered on its ryzak, Sharperdar, Kharydji, Kcmerj, Khaki and 
exterior surface with a thin layer of rod clay similar Goorsefid.
to that I have mentioned. “ Having given a largesse to the miners to strike a

“ Nothing can bo imagined more simple than the few Mows with their picks in honor of the happy 
mode of working out the salt-~the miner’s mattock planet of the traveller, Be-talei-aaheb, we, were 

■_ ■' . - ..—__.....____________ permitted to enter the first of these mines to witness
. , , , , . the operations. These wore simple enough; theI f  ‘ Mil. BoiMJaiJ, who was appointed a. few years ago to ‘ . 1

1 appraise the jewels in the Governor General’s Toehaktumn, niattock was again the only instrument, but it was
meuttoueU the import from Yarkand us a fact. * very skilfully used, and when a layer of rock wiw
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detached, great precautions were taken to remove it Futteh Aiiee Shah, the predecessor of the present 
without disturbing the turquoises which might be monarch, had one made into-a drinking cup, and it 
met with. These ore not found in the hollow of an is well known that there was a turquoise in tile Trca- 
eagle-stone like the amethyst, hut arc seen as if way of Venice which weighed several pounds. A 
inernstodor glued in the matrix, to the number of nobleman’s harness in Khorussan is frequently omit- 
from twenty-five to thirty, and more or less near one mented with small turquoises, but these are of course 
another. Each of these stones is enveloped in a thin of comparatively little value.”
calcareous covering white on the side adhering next Continuing the list of gems sent by the Lahore
to the turquoise, but brown on that next to the district we come to:—
matrix. How is it that the coloring substance has “ Tansala.” Smoky Cairngorm.
stopped precisely at the exterior, and that it has not Topaz. “ Phokraj.”
injured the purity of the turquoise ?. But I will Cat’s-eyo. “ Lasniyah.”
rather relate what 1 saw, and not undertake to ex- Tnrkis. « Firozah.”
plain. I will simply state, that one finds on the side Imitation do. (Very commonly used).
of this very mountain, Benaloo Koh, indications of Bloodstone. “ Sang-i-pattauni.”
the carbonates of copper, both blue and green, as are Lapis lazuli. “ Lajward” from Kandahar, It
the best varieties of malachite. comes also from Bukhara, Persia, and Central Asia.

“ We were not very successful in our researches, hut Cut Agates, “ Manka,” brought from Kandahar 
thebekt turquoises are found, with the exception, I and Kabul.
have before stated in this mine, Abdoorryzak ; those White and red cornelians. « Ghori,” do. 
of Kharyji follow. Otryx. “ Sang-i-Snlaiman ”  do.

“ We next examined the washings of the Valley. “ Yamni” a kind of “ pebble,” from Hindustan.
Those arc to the south of the village. The rock is Avanturine. “ Sang-i-sitara,” (from its star-like
not met with here, and the soil is composed of clay, glitter of particles), 
gravel, sand and rounded atones, evidently an alluvial Coral red. “ Gnlli.” Bekh-i-marjan. 
deposit. Here I was again obliged to try the influ- Mother-o'-pearl. Nimru.
ence of my planet, after which several sieves were Pearl. “ Motif “ Laid," “ Manvarfd.”
filled with the soiland gravel in question taken from Pearls are imported either from Ceylon and Japan,
a shaft just opened; these were carried to a running or from the Persian Gulf at Bahrein, 
stream close at hand and the earthy substances “ The pearls taken at Bahrein, though not so white
washed from them, and the stones being turned over, as those of Ceylon and Japan, are much larger than

- the turquoises were soon recognised by their assure those of the former place, and of a more regular 
tint. Of these we found a pretty good number, and shape, than those of the latter. They are of a yollow- 
of fair size, but they were unfortunately of a pale -ish cast, but have this recommendation, that they 
color, and therefore of little value. The workmen preserve their golden lute; whereas the whiter kind 
called them by the name of “ Tasks Madene,” or of lose much of their lustre by keeping, particularly in 
the new mine, to distinguish them from those of a hot countries. The shell of both these species which 
deeper color found in the old workings. >s known by the name of mother-o -pearl, is used in

“  These worthies affirmed the turquoises are similar Asia for various purposes, 
to cherries, inasmuch as both one and the other “ The annual revenue arising from the fishery in 
acquire their color as they ripen , and they added the latitude of Bahrein is computed at M W  Uvres 
that although the cherry comes to perfect maturity (£157,500). The greatest part of the pearls that 
in one season by the vivifying rays of the sun, a we uneven are carried to tonstantaopto, and other 
turquoise requires a thousand to obtain the same ports of Turkey, where t e arger compose par o ic 
result. The miners hero do not enjoy a great repute- ornaments of the headdress, ami the smaller are used 
tiou for honesty, and very lino turquoises are said to *» works of embroidery The perfect pearls are 
take their way to Nishnpoor .instead of into the reserved for Surat, from whence they are distributed 
pockets of the owners of the mines, being sometimes throughout all Ilindoostan. n 1,..- , pern s o w 
transferred for a consideration to parties w ho visit value of 1,200,000 German crowns were imported into 
the mines. But hero the uninitiated may be taken India from Bahrein. * ■ . . . .  11
in, for the miners keep them tor some time in a wet The foregoing are the only i,ems ever me wa.tr, 
cloth which deepens their color, and the purchaser hut pearls, emeralds, turquoises, rabies and diamonds
does not find how pale the stone is until he has parted —*—- —  ----- ------------ “  ‘ ’ " ■ , :
with his money. I was infomed that turquoises of * This information in derived from several parte of the vol- 
immense size ate sometimes found in the washings, umo in the Bombay Selections, entitledThe Persian Oult”

j
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are the commonest iri native jewelry. Most of those called-a “ nan ratal, V the A nine gems,”  which indi- 
jewels have some fancied medicinal or tolismariic cates tlie only jewels that arc esteemed as precious, 
virtue, and to this day, elixirs made of jewels reduced they are—Diamond, ruby, emerald, sapphire, topaz, 
to powder are administered, and pearls are also sup- pearls, coral, turkis, tansala. The others, and also 
posed to act medicinally. A  ruby worn on the finger the agates, blood-stone, &c., are mostly in use lor 
is supposed to protect the wearer from nightmares in signet rings, in the art of engraving which natives arc 
his sleep and from evil dreams. extreinly skilful.

There is a kind of ornament worn on the arm, The-Report of .the Jury now follows::—

r .

*4 '
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R E P O R T  ON M I N E R A L  P R O D U C T S .

S E C T I O N  .A . C L A S S  I .

DIVISIONS I. AND II.

JuitY.

Mb . S hows, Chemical Examiner, M b . J. E. G obdoy,
M e . Ptjbjjojt, K c su y a  L a m ,
M e . Gbay, Mahomed Sc m ay ,
M e . Daises , M e . Stose .
M b . 0  o:ii uos, Colonel Sim.

E ei’Obtek— M n F . Mb e w ,

The objects contained in this class are the products o f  the earth itself which are b r ig h t  
into use either in the state in which they are found, as colored earths, talc, slates, budding 
stones, &c., or are rendered useful after peculiar treatment, such as metals obtained by 
smelting, or lime and plaster o f Paris obtained by calcination The other great 
class o f  mineral products is occupied by those substances, distinguished by the appel
lation “  chemical substances,”  which are obtained from various minerals, earths, &c. after 
undergoing chemical processes o f sublimation, distillation, solution, &c., &e. It is with the 
objects in the first class only that the present Keport deals. I t  includes also a notice o f ' h e  
fossil collection, hut without considering that subject in a p n W o l o g i c  point o f view, 
which properly belongs to  a different branch altogether. A  classified list of tho various 
kinds o f  articles will be given below, and afterwards the specimens ^ l l b e d e a c r ib ^ s o  
as to show the value or importance o f the mineral wealth of each District of the 1 unjab,
and what use has hitherto been made of it.

The metals are Iron, Copper, Lead, Antimony, Gold and Manganese.
Then follow Building stones, Sandstones, Limestones, Marbles, 1 y rom g5 • > «  ,>

Lapis-lazuli, Precious Stones, Slates, Elastic Sandstone M ica or Talc, (x[-p8" m’ ^ ’
Fire clay, Porcelain clay and Pottery clays, Glass-sand, Sulphur, Plumbago, J n U .on e ,
Whetstone, Corundum, Petroleum. n . „ „_,i -mi.ua

Yellow earth, Bed earth, Fuller’ s earth, Multan! mitti, &e., several Clays and
Washes, Coal lignite, Fossils.

These products are now considered in detail:—

METALS AND METALLIC COMPOUNDS.

IKON. ., , .
From G-argaon there is a specimen o f a good rich iron ore, the i>) c r£ms Vei0xX u 0 ’
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There are specimens o f magnetic iron sand (that is, sand composed o f small particles of 
magnetic oxide o f  iron) from two or three places in the Simla District, from Suket and 
Mandi, and from six or eight localities in the Kangra District, and from these too is a piece 
o f schistose rock containing the magnetic iron ore in minute crystals; this being the kind 
o f  rock from w hich the iron sand was originally derived, 

j From the K o t  Kandi M ines in Kangra is some very good hamiatite iron ora (N o. 231),
From Ch&mba are one or two specimens o f  good iron ore, and others that are poorer.

.From the Kashmir territory is a piece o f  massive magnetic oxide o f iron or lodes tone, 
and some siliceous iron stone from a bed o f  it  found in Kashmir proper.

From the W aziri hills there is a brown iron ore that is pretty g o o d ; and there 13 a very 
rich, red haamatite from Eakot in the Hazara district. Besides the ores there are 
specimens o f the iron made at Rampur on the Sutlej, from Suket and Mandi, and from the 
several places in  the Kangra district; from one o f  these, the Bhir Bangui mines, is the 
piece (N o. 214) for which the prize for the best specimen o f native iron is awarded - this 
like most of the others, is smelted from a fine magnetic iron sand; and M r. Baines, o f the 
Punjab Railway Department, reports that the iron has been forged and proves to be o f  
most excellent quality. Nos. 363 and 364 are also good iro n ; they were produced in 
Kangra, but are now exhibited from the Lahore Museum. From the W aziri hills and 
from Bajun. in the Dora Ismael Khan district, is some iron that is tolerable good, and the 
same from Bajaur north M Peshawar, but there is no specimen of the best iron o f 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 o f good quality ; the reasons that the manufacture o f iron 
has not been carried out to a greater extent to meet the late greater demand, are that opal 
is not found near the iron ore as in most eases in England, and that from want; o f  know
ledge the smelting with charcoal is carried on in such a way that not nearly as much result 
is produced as might be.#

COPPER.

From G-urgaon, there is a piece of copper pyrites, which is a usual ore o f  this metal. 
There are specimens o f good copper ora (N o . 155) from the Ilissar district and o f the 
metal got from  it ; from Pelang in Kulu and from Manikam near-KuM, in the Kangra dis
trict, is some copper pyrites, and there is blue carbonate o f  Copper from 8piti.° Front 
Rondu, 16 marches beyond Kashmir, is copper glance, another kind o f  ore.

O f artificial compounds, there is acetate o f  copper crystallized and sulphate o f copper 
(blue vitriol) from. Amritsar, and blue vitriol again from Ilissar.

On the whole, the specimens o f  the ore o f  this metal are but poor, but their presence 
in  several, different parts is proved.

LEAD.

The common ore o f lead is galena, the sulphide; it is found at Rtipi o f  Jvtilu, in the 
Kangra district, associated with quartz, and there are some small fragments o f  it (N o. 904) 
from KhagAla in the Shabpur district ; besides these there are only a specimen'from 
the Kashmir country and one from Kandahar.

* For want of compctlng specimens the prim for native steel antral by the Bail* ay Company bos n(rt been awnrtot.



ANTIMONY.

There is sulphide o f antimony found at Jaggatsnkh Kudu, in the Kangra district, and 
two specimens are sent from Spiti; from Bajaur is some o f  the same, the price o f  which 
is given as Es, .12 per rnaund.

Besides these there are four good specimens from the Lahore Museum, hut there is no 
record o f  where they were dug.* I t  would seem that there is enough o f  good antimony 
ore in various parts; but as it is here only used as a cosmetic, &c., and not in making 
alloys; it is not worked in auy great quantity.

MANGANESE.

There is pyrolusite or oxide o f manganese (used in glass-making) from the Kashmir 
territory.

GOLD.

|Q the great gold-mining countries there are three ways in which gold occurs,— in the 
solid ro ck , in nuggets, in  gravel, clay, Ac., and in the form of gold-dust mingled with the 
sands o f  the rivers; in the Punjab it is only in the last, the least productive form that is 
found, hut in this form it is met with in the sands oE almost all the five Punjab rivers, t  
The specimens sent are— ore from Karrar on the Markanda river in the Aruba!la d istrict; 
one from S p ill; one (N o. 235) from the Beyas near HaripAr in Kangra district, (to which 
a prize is awarded), this sand being o f  more than usually coarse grains; and one from 
Lahaul. Then there are some from the Jhilam river, for one of which (N o. 460) from 
Kas Gahhir in the Jhilam district a prize is given; it is gold of a good color and is  in 
pretty large grains. From the Indus also both from A ttook and Hazara there are specimens 
o f gold-dust.

BUILDING MATERIALS.

STONE OE VARIOUS SORTS.

From Sahi Balabgarh, in the Delhi district, there is a good collection o f building ma
terials, which includes the red, the spotted and the light-colored sandstone, so much 
used in the large buildings of Hindustan; and from the same place are polished blocks o f  
white marble, and o f  a pretty dappled gray marble (called Narnaul marble), which last is 
also exhibited from the Hissar district.

From the Kangra district there are gray limestone, sandstone o f two sorts, both good 
for building, and granite. Sent from Madhopore, is some nice workable sandstone which 
must come from the hills, above that place. From Kashmir there is some black marble 
and some polished slabs o f  serpentine, which is found at Tashgam in little Thibet.

From the Salt range (Jhilam ami Sliabpur districts) there are good building stones, 
sandstone and calcareous sandstone; from Jhilam are specimens o f marble which might 
become useful for building, among this series must be counted the gypsum or alabaster of 
the same hills (sometimes wrongly labelled soapstone, or marble (Nos. 468 and 460). The 
harder varieties o f this might be used for interior decorations while the general run is fit

* Those specimens arc of Hiiualayaii precaution. ~B, P.
t I have never aceu goM from the Ravi. The natives say it is never found there.—B. X.

!
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for making plaster o f Paris, o f  which there is one specimen (No. 515*) from Shabpiir. 
From Dera Ismael Khan, there is only some soft white limestone, from Kuhut a cellular 
limestone used in rubble masonry, while from Attock are two or three kinds of stone, 
calcareous sandstone, a variegated limestone, granite and sienite; lastly, there is yellow 
marble from Peshawur, and argillaceous limestone from Abbottabad.

ZAIUM-MOHEA.

A  stone (N o. 611) called by this name, but which scientifically is hydromagnesite, a 
compound o f magnesia, is dug near Skardo in Baltistan, and there cut and turned into 
cups, plates, Ac., it is supposed to have a wholesome effect on any fluid put into it and to 
break should poison touch it, one kind o f zahr-i-mohra, called Khatai, or “  Chinese,’ H-is 
mueh valued by natives as a medicine, they grind the stone into a fine powder with water 
and swallow it.

B  t if- * i !d -t§ < 1 1 ■ s 'J
SLATE.

From G-urgaon, there ia moderately good slate. There is some also from the Simla 
district. From the Kangra and Dalhousie hills, there are many specimens o f slate, some 
o f  them very fine ones, which show that there is a supply o f good roofing material, the 
use of which may extend to wherever the expense o f carriage does not hinder it. There 
is one slate from .Dalhousie 12  feet long and 4 or 5  feet w ide; there is another with a 
particularly nice grain, it looks like marble. From the Kangra district are two slates 
with Tibetan inscriptions carved on them. Again there are slates from Attock and from 
Abbotabad. Among stones used for roofing purposes appears the sang-i-larzau, or

ELASTIC STONE.

This is a sandstone that has the wonderful quality of flexibility to a considerable degree; 
it is sent from Kalyana bill in Dadri, now part o f  the territory o f  Jhind. The districts 
o f  Hissar, Jhind and Kohtak, all exhibit samples from this locality. The specimen from 
Rohtak is a fine one, 2| feet in length.

' LIME.

In  all the districts that are all hilly, limestone is found, as Gurgaon, Simla, Hushya?- 
pur, Kangra, dhilam, I indt, the Derajat, Ac. j in the plains its place is somewhat sup. 
plied by kankar, o f  which there are specimens from six districts, and it probably exists in 
more.

CEMENT STONE.

A  rock, half lime half argillaceous, from Dugshai district, with specimens to show its 
application ]}Tos. 206, 207 and 208.

MICA OB TALC.

Is used in building, being first pounded and mixed up with the lime, Ac., in making 
chunam, which thus acquires a glittering appearances some lump plaster o f  mica used for

* the description accompanyingit. it larcapoMMe to suppose
that plaster of Pans is made w the district by burning gypsum. Just a* it in at Batri in the Dalhousie hitla.-B. P.
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this purpose are sent from Delhi and Gurgaon, and there is also some from the Kangra 
district and other places.

SELENITE OB CRYSTALLIZED GYPSUM.

A  mineral that is often mistaken for talc and for other substances; It is in clear white 
crystals that are rather flaky; there is some from Murree, from Dera Gba®i Khan, and 
other places.

SUBSTANCES USED IN  MANUFACTUKES,

E IRE-CLAY,

This substance, so useful for crucibles and furnaces, is only sent from two places, Kafir 
K ot in the Shahpur district, and Banihal in Kashmir.

POTTERY AND PORCELAIN CLAY.

There is pretty fine clay for Ordinary pottery sent from several districts, but the deside
ratum is a kaolin from which purely white porcelain can be made. Some sent under that 
name from Lahaul is only very fine sand, and quite untenacious; some from Dalhoasie 
has been used in the Central .Tail, hut it is found that it colors slightly on baking; there 
is a specimen from Delhi that is pretty white, but has fragments o f mica mixed with it.
Therefore the prize offered for the best porcelain clay cannot be awarded.

SAND FOP GLASS-MAKING.

The only samples from Gurgaon. It  is a coarse earth abounding in the alkaline efflor
escence so abundant in many parts of the country : this sand is melted just in the state in 
which it is found, as it contains the alkali naturally. The result is the coarse green “  kach,”

- or semi-transparent glass which accompanies the sample.

SULPHUR.

Sulphur, somewhat mixed with impurities, is exhibited from the Murree hills, from the 
Sulaiman hills near Dera Ismail Khan, and from Kalabagh. From Ladakh there is a purer 
specimen.

PLUMBAGO ok BLACK LEAD.

There is a powdery plumbago from the Jammu territory, and a specimen o f  rather better 
stuff found in some other parts o f the Gurgaon hills, and sent from the Lahore Museum.'*
Nos. 870 and 378 are a mixture o f shale and plumbago, they make a pretty good mark on 
paper; No. 376 is a schist, probably a talcose schist, which might also be used for drawing; 
hut no one o f the specimens sent are o f that fine and seetile black lead that is required 
to make pencils of. There are some samples from Gurgaon approaching in nature to 
plumbago, One o f these, No. 182, contains sample o f the material cut up with little 
cubes; it does not appear to have much o f  the polishy appearance of black lead, but makes

* Thei,o samples wore unfortunately not marked, but It is highly probable that they come from. Ourgnon near Sonali, and 
Hint they were sent tip with the report on plumbago of the Mewntti kills, ta abstract ef which will he found under the head of 
Vtnmbngo. A. drawing, which was executed with points cut from the plumbago, was seat, to the Exhibition to illustrate how 
tar the plumbago was likely to be useful for the purpose* of pencil making.—B. P

O



a soft gray mark more like drawing crayon, for which purpose it probably would answer
very well.

MILLSTONE.

There are two kinds o f millstone sent: quarts rock from Dadri, in the .Hissar district; 
and a schist, with nobs or lumps of quartz in it, from Palandurah, in the Peshawur district.

WHETSTONE.

Is  sent from Panjtar, in the Peshawur district.

CORUNDUM.

Comes from NOah, in the Peshawur district (N o. 586), where it is priced at Ks, 13 per 
maund, and from Dadri, in the Hissar district_(No. 159). I t  is used in cutting and polish
ing stones.

PETROLEUM, OR MINERAL PITCH.

There is a specimen (called inomyai) from Ladakh, it is sold at one tolah for 9 annas ; 
and there is some brought by Dr. Cleghorn from Lahaul, where it is found oozing out 
o f  the ground in three or four places. There is also a specimen of liquid petroleum, and o f 
oil distilled from it, from the .Rawalpindi district; and in some parts o f the Salt range this 
mineral also occurs. I t  is used as an ointment.

ASBESTOS.

A  fibrous silky mineral found in veins in rocks; there is a specimen of soft asbestos 
from Bunnoo, and another (locality unknown) that has a harder and stiffen, but still fine 
fibre.

SUBSTANCES USED A S  DYES, &c.

YELLOW EARTH.

There aro yellow clays or ochres from Gurgaon, Haripur in Kaugra district, Lahore, 
Kheura, in the Jhilam district, and Mari, in the Shahpur district.

MULTANI M'lTTL

That sold in the bazars is a lamellar hard yellow ochre used in dyeing, but under the 
same name are sent specimens approaching in nature to fuller’ s earth, and called mbe mitti 
or khajru, sent from Dera Ismail Khan and Dera Glum Khan districts.

PULLER’S EARTH.

Prom Yard, Dera Ghazi Khan district (N o. 456), and from Rawalpindi,

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 Ghamba, Haripur in 

Kaugra, Lahore, Rawalpindi, Bhalla in Jhilam, and the Derajaty K obJt and■ Ytieafzsi. 
4mong these is the well known karmuzi, an earth of deep chocolate red color.

It'X <SL
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There is setae fine colored powder exhibited from Lahore, as lapis lazuli. I t  is imported 
from Europe, being the artificial or prepared k in d ; it sells at Es. 4 a seer.

FUEL.

Every specimen, in the Exhibition, of what is called coal is, with perhaps one exception, 
really iijnitc, a substance half way in structure between wood and coa l; this is found in 
many parts ol the hills, usually in detached pieces in the rock,— the remains o f some tree 
that got buried in the sand and mud when the strata were being form ed; hut now and 
then the lignite is in a more or less continuous layer, in which ease it has been made by 
the growth of plants o f various kinds at that very spot.

There is lignite from Bilaspur, and from different places in the Kangra district (No.
2 4 1 -2 4 4 ); some pretty good lignite from near K otli in the .Kashmir territory, where it 
occurs in a bed 16 or 18 inches thick 5 from Kundal mountain, Jhilam district, is some 
coal, approaching to Carmel coal (N o. 4 6 3 ); one or two specimens are sent from 
Kiliibagh, and some from the SuMman hills, on the frontier of the Dera Ghazi Khan 
district. O f the coal lately brought into Lahore from near Find Dadan Khan, there is 
not a specimen in the Exhibition (unless No. 463 be from, the same bed), hut it may be aa 
well to mention it hero, as it is more like a true coal, and more promising as a useful fuel 
than any other yet found in the Punjab,

ORNAMENTAL AND PRECIOUS STONES.

Ihe best o f the precious stones, being mounted, are reckoned in another Section o f the 
Exhibition, so there is little to be said about them here. There are some beautifully com
plete and perfect crystals ol quartz in the form o f a double hexagonal pyramid and 
a double pyramid with prism from Katha in the Sbfibpdr, and Kfisak in the Jhilam district; 
they occur imbedded in the salt gypsum.

Dittu, a goldsmith o f Lahore, exhibits a box o f stones, among which the sapphires and the 
light rubies, though o f no great size, deserve mention, and there is a rather large colorless 
topaz.

From Bombay is a case o f Cambay pebbles, agates, Ac., worked into various fancy 
articles, o f which the best (and these are really good) are, a white cornelian necklace, a 
long paper-knife, and a watch-stand o f agate, a cup, and saucer in agate, and one in jasper, 
and some knife-handles of the same stones.

MISCELLANEOUS.

FOSSILS.

It  does not come within the scope of this lieport to give a paleontological description 
of the Fossils sent, but it is well to record the localities they come from. The finest 
collection has been made and exhibited by D r. Costello from the Shaikh Budin hills, in 
the Bunnoo district; it consists chiefly o f remains o f mammalia, but these also are shells 
from the older rocks. From Sirmur are sorno fossil elephant’s teeth, and from other 
places in the Sivalik hills (especially Ndrpur in the Kangra district) are mammalian 
bones. I1 rein Spiti are several specimens o f ammonites and o f bivalves; and there are 
some fossils from Bunnoo and from Dora Qhazf Khan, Several that were in the Exhibition 
are not mentioned here, because there was nothing to show their locality.
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The Jury awarded the Pr ize s  allotted to  them as follows
A  prize o f Es. 60, given by Mr, Arratoon, for the beat sample of gold-dust from the

rivers o f the Punjab, is awarded—■
H alf to the T a.h sii.dab  os TalagaNJ, for gold dust from Khass Gablur, Jhilam 

district (N o. 460) ;
H alf to L ocal Exhibition Committee, Kangra. fot gold sand and gtdd from near 

Haripur on the Iliyas, .kangra district (N o. 285.)
A  prize o f E s. 50 given by the Punjab Railway Company, for the best specimen o f iron 

produced in the Punjab, is awarded to—
L ocal Exhibition Commitee, Kangra, for iron produced at the B ir Bhangal mines, 

Kangra district (N o. 214.)
The Jury also awarded H onorable Mention to the follow ing:—
Collection o f Fossils from Shaikh Budin hills, Bunnoo districts (N o  1? to 1.00), exhibi

ted by C. Costello, Esq., Assistant Surgeon, 6th Punjab Infantry.
Collection o f  Building Materials used at Delhi, from Sabi Ballabghar, Delhi district,

(Nos. 2 to 13) exhibited by C. J. Campbell, Esq., Executive Engineer.
Slates from Dalhousie (Nos. 336 to 845), exhibited by Major Blatb Reid.
Salt from Kath'a, Kheura, and other mines in the Salt range, Shahpur district (N os.

504 to 507), exhibited by Mr. Chill and M s. W . Mathews.

F. D R E W .
Reporter to the Juru.
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n ie  special prizea for porcelain clay and native steel were not awarded.—B. P.

r p  <sl
gO Class L Divisions 1. and 21.



Division Ili.~Ohemieal Substances used in Manufactures.

SUB-CLASS (A ). M IN E R A L  A CID S.

T he method o f preparing the acids is as yet an imperfect one, and the manufacture 5a con
ducted on a small scale, only in the large cities such as Lahore, Amritsar, Me. ; there is a 
factory also in Kashmir. The price at which these acids are turned out is high compared 
with the prices current of Europe. It  will be long before we can obtain here sulphuric 
acid even o f  an inferior quality at 3d. a ft., as we can at home. The acids principally made, 
are sulphuric, nitric o f two kinds, and hydrochloric. Sulphuric is made in leaden cham
bers, as at home, only on a smaller scale. A t Lahore, where the manufacturer is a very in
telligent and progressive man, the samples produced are very fair, and likely continually to
Improve. The manufacturer is importing a platinum retort, to concentrate his acids.

■ 1 1 'k? V ' ''; ■ **1*1
332. — [ 888 ]. “  Tezab gandhak,”  sul- then precipitated with common salt; forming,chloride

Lahore Oolragtioi. 1 -•.,!* , , ’ I'rom this substance the metallic direr is recovered
exhibited by M uhammad by tll0 hytta)gen evolved on mixing it with rioc

ISMAIIi B ashZ. City oi Lahore. scrapings and dilute sulphuric acid, IE the mixed kind
Sulphur is burnt and the fumes of the sulphurous of acid is employed, it is necessary first to remove the 

acid gas are passed into a leaden chamber with steam chloric acid from the nitric, which is done by adding 
and nitric acid ; the acid as it forms, is drawn off by nitrate of silver in solution, ns long as any precipitate 
a leaden pipe at the bottom of the chamber. It is falls. The result obtained is pure nitric acid and 
then evaporated in leaden vessels till whito fumes chloride of silver. These are separated; the nitric 
begin to be given off. It is subsequently coneentra- acid is used as before described, and the chloride of 
ted in a platinum retort. silver may be reduced along with that formed in the

333. — [ 889 ]. “  Tezab Bhora,”  nitric second part of the process.
acid (by the same maker.) 3 3 5 ,— [  890 ] .  “ Tezab nimak,”  hy-

This is nitric acid prepared by treating sulphuric drocbloric acid, 
acid with nitrate of potash, as in Europe. , . . .  .,, «  , . - _  . .  , . . .  This is usually made by pouring sulphuric acid on

3 3 4 .  — [ 890 J. TeZab shora-wa-kam, culhjary g^t in a still, and applying heat till the acid
nitric acid mixed with hydrochloric (by the passes over int0 a receiver. Lately it has been made 
Same maker). by heating the substance which remains after the pre-

This is another kind of nitric, or rather mixed acid, paration of nitric acid, with common salt. If the ni- 
Whicli is much cheaper than the last mentioned. It trie acid he made by the first process above mentioned 
is obtained by distilling "kahl,” the impure proto (No. 387), the residue is chiefly lusn p aeo po 3 , 
sulphate of iron and alumina with nitre (shore), but if the nitric acid has been prepare! rom nitre 
The nitre contains a quantity of chloride of sodium, and “ kahi” (No. 329), the residue consis a par y o 
and hence in distillation, hydrochloric arid is formed bisulphate pf potash and parti} of sesqtuo e o iron, 
along with the nitric. The nitric acid is much used and in that case the residue requires to o pun e j 
in fining gold from an alloy of silver, by what is solution and filtration before being use o maie t e 
called the process of quartation. If pure nitric acid hydrochloric acid.
ia used, the alloy Is digested for some time till the , . . . i(1 « 8irke-ka-tezab”  is
acid has dissolved the silver, leaving the gold in a A  ■■ ’ «  ,
spongy mass of particles. The solution of silver is i not represented m the collection though it

m  §l
Clm h jMmikt III. M~a<m (A), t*!
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has been prepared at Lahore by  Muhammad oxide of load (sandur), and when the powder has sob 
I smail, the manufacturer who produced the sidod>ifc shmild be decanted and re-distilled, and pare
other samples. acetin acid wffl bo the reault-

In England, instead of carbonate of soda, they use 
l here are several v arieties of acetic acid, it can be lime and then decompose the resulting acetate of lime 

distilled from vinegar, but the common country vine- by sulphate of sorla, and so produce acetate of soda, 
gar of the bazar generally contains only a very small This process was followed at Lahore, but, the car- 
portion of acetic add, often not more than 2 per cent, bonate of soda being ready in every bazar and very 
If 10 measures be taken of vinegar, it should be dis- cheap, it is simpler to use it at once.* 
tilled till 0 have passed over. « In Germany,” says O’Slmnghncssy* “ a strong

A variety of pyroligneous acid is produced by the acetic add is.obtained cheaply and rapidly by causing 
distillation of chips of wood in an iron retort, provid- a mixture of one part spirit, four parts water, and 
cd with a bent tube leading to a receiver. Some about j^ t h  part of honey or yeast to filter into a 
kinds of wood answer better than others. In Bengal cask containing wood shavings and provided with holes 
the jaintf (JEschpionlene) is employed ; experiment to secure a free circulation V  air. The fluid chops 
would determine which in the Punjab is the best. The into the cask containing the shavings, and should he 
product of the distillation is allowed to settle 21 hours, repassed over the shavings four times. The action is 
and the acid separated from the oily matters, and most effective when the temperature ranges from 7fl° 
again distilled. Either of these acids may he con- to 100°.”  The cask to, contain the shavings should 
verted into pure acetic acid by adding “ sajji lota”  be provided with a tray above to receive the liquor,
(the better kind of carbonate of soda, not the black the tray is perforated with small holes stopped with 
kind) till all effervescence ceases. The mixture is cotton wicks to moderate the flow and furnished with 
allowed to settle, after which it is .poured off and eva- larger holes for ventilation, which are filled with glass 
porated till crystallization begins. Collect the crystals tubes rising above the level Of the liquor to prevent it 
when the mixture is cold and again heat them very flowing down them.
gradually, stirring all the while when an odour of 3 3 7 . ^  4 4 1 1  ] . Sulphuric acid, locally,
acetic acid will be perceptible. The crystals are ace- L J u
tate of soda. Take any quantity of this salt and pour ] ) «  $ lazi Khan Sample. 6 " *
over i t double its weight of strong sulphuric acid in a , r AAHSILDAH OF JiRRA
glass retort, and distil on a sand bath nearly to dryness. UlIAZI K haN’.
Tile receiver should be cooled by saltpetre. The ______ _ ________________
distilled liquor is to be shaken up with a little red .  Bengal Pharmacopeia, p. 233.
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SUB-CLASS (B.) MINERAL SUBSTANCES USED FOR BYES AND

COLORS.

F ob the sake o f clearness o f classification the manufacture cl or artiAcal dyes and colors 
ar© separated from tho natural ones which form the large class o f earths, ochres, and clays,
— and which are employed in manufactures in the same state as they are found. The 
ochres and earths are included in Division II ,, at page 22. The Mineral Kingdom does not, 
in the native system o f dyeing, play nearly so important a part as the vegetable; the red 
dye from “  g e r u a n  ochre yellow dye,— and the beautiful but utterly unstable ultramarine 
dye, are almost the only ones in use. The Mineral Kingdom furnishes, however, iron salts 
and alum, which are indispensable in dyeing operations, though not themselves dyes.
Notice o f these is taken under the sub-class “  Salts.”

Artist colors, as well as those prepared for the wood turner, the enamel worker, and the 
house painter,, are mainly supplied from the Mineral Kingdom. Miost vegetable co
lors have too little body or permanency for native artists’ colors, (though to this rule 
there are a few notable exceptions,) and for the purposes o f the other trades, the Vegetable 
colors are generally incapable of combination with the vitreous or resinous vehicles employ
ed in applying thorn to the work.

ARTIFICIAL MINERAL COLORS AND 1 from Kishgfo.' In the bazar there are two qualities,
DYES. one almost pure ceruse, and sells at 35 Bs, a maund ;

the other mixed largely with lime and whiteing, sells 
The following series was exhibited by at Bs. 10; the latter is known by its lightness and by 

GhtTI.AM M a.huup. StruHAHT, the dirty color it gives when employed as a paint.
3 3 8 .  — [  4574 ]. “ N ilsafa" or “ nil wi- 3 4 1 .— [  4579 ]. “  Shingarf,”  cinnabar

Lahore Collection. la y itL ”  . (sulphide of mercury).
Jhis is not indigo as its name This is imported from Europe, but is said to be 

would indicate, hut lumps of the ordinary Prussian folmq native, in Central India, and also in some parts 
blue (prusaiatc of iron), probably imported from of thc Thibetan mountains in crystalline masses.
Europe. Value, Its. 2-8 a seer. }8 easily , ground to a fine powder. The color is

3 3 9 . — [ 5577 ]. Lamp black. “ siyahi.”  beautiful but not very permanent. It values Its. 2-12
This is used also for writing ink. It consists of a aeor- 

fine soot collected in a vessel held over a burning lamp. 3 4 2 .— [ 4581-2 ] . “ Hartal,’ or orpi-
The soot is mixed with guar and caked, and the cakes ment (sulphuret of arsenic), 
are then sliced up into little shavings. The host black v 1 ...
comes from Hinddstto, and is valued at Its. 2 a seer. Two varieties occur; the - mrtdl wnayiti and

This ink is frequently adulterated by mixing with “ warki>” the last 80 c<aIe( f™m 
the lamp-black, powdered charcoal, made by burning M  glittering lamellar texture, value Bs. 0-12-0 and 
almond shells 1-2-0 a seer. The difference is m the shades of

. . .  r , rw  ,  « n  „  , yellow they yield; both are sulphnrets of arsenic.
3 4 Q . L 4e78 J. Ceruse, or white 'Phis mineral is also found native in parts of India, 

lead, “  safecla”  (carbonate of lead), used as Under tho head of Peshawar specimens will be 
white paint. Value Rs. 1-2 per seer. observed an orpiment which comes from the hills

It is largely imported from Europe, but comes also north of Swat.
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3 4 3 . — [ 4583 ]. “  Wiiayiti peori.”  These are need by the Kharati, or wood-turner, to
This is a chromate of lead, or precipitate produced color hls wm  when t,le taminS P*®*** *  complete.

hr the addition of bichromate of potash to a solo- Tho sticka consist oE sheU hu: melted down a 
tion of acetate of lead. It is the chrome yellow of t*r* bl wax and 3ulPhur> aTld color,j,i b-v
artists' colormen. It is called «< peori,” from its re- vwritm s!m‘>le or e0mPo,md colora' The-V are ftPP1M
semblance to the “ hardw&rf peori,” or Indian yellow. b-v ttc hm(l The & «***  holds tho color stick _ ' against the turned wood object while revolving

3 4 4 .  L J* Sandbar. rapidly* the heat produced by the friction molts the
This is a red oxide of lead and is brought from lac and the color is deposited on. the surface of the.

Rind fist sin.,* and also from Europe. It sells for 7 wood. The skill and fancy of the operator directs 
annas a seer, is used largely in painting and decora- him either in laying in ■»: uniform layer of color, or 
tion. Hindis often use it, for religious ■ purposes, else putting it on in little spots or touches, by alloflng 
making marks with it on their idols, Sec., or putting it the color stick only very lightly to touch the revolving 
on their rupees at certain seasons fen-good luck. It wood, thus producing either a smooth uniform, color 
•s not unusual jn the hills to sec a boulder or other or the pretty mottled appearance so often observed in 
atono marked with a patch of red lead, which litis lacquered ware. Two or three different color sticks 
been done to convert it into a “ devi ” or object of are often applied giving: the whole a marbled and 
worship. variegated appearance -of great beauty. The color

345. — “ Laj ward,”  artificial ultramarine. t!uis ,lWlitd p  sPrc»d>lixed> «nd polished by pressing
Value Its. 4, a seer. the ed8° 0< » piece of bamboo wood, cut to a flat,

clean edge, against the turned object while revolving.
There is also exhibited with it a sample cl genuine The final polish is given by a rag with a little oil. 

ultramarine by the illuminator, Imam Waikdi, which The principal colors—are lac-crimson, orphnent, red 
he says is now rare; but this appears to bo either an lead, green, (made of orpiiuent and prussinn blue,) 
ul i marine ash, or else to be much mixed, with dark blue (indigo or prussian), black, white, brown 
white paint, as it ia a pale light blue. Itisuncom- (or gold, color), light blue (or ultramarine) 
mop, and before .the introduction. of the European
artificial Ifijward (of which a description is given 3 5 © .— [ 4567— 70 ] . Series o f enamel
subsequently, under the Peshawur sample) was sold Colors. L aLA EATS' ChAXB. 
for many rupees a tolah. In England ultramarine These are vitreous masses employed by tho “  ml- 
Costs 1,.» or more per ounce. nfikar,” or ettameljer on silver, See., The colors are

3 4 6 .  — “ Zangar,”  Terdigris, sul)-acetate principally green and blue,—salts of iron anil copper
o f  copper. —diffused through yitreops matter j a yellowish color

When pounded yields p green or blue green of *,S0 58 produced by titipngtt, In the class «* works ip. 
great beauty. the precious metals” will be seen examples of the
,J ‘ ‘ r‘ _ manufacture, which consists in taking a silver or

Samples o f colors were also sent .from metal vase, having the pattern of leaves or flowers 
Amritsar, the Local Committee o f which city worked on it in relief and filling the hollows with 

i .. p jj exhibited the following, enamel in a melted state. The colors exhibited areAmritsar MMltin. in a(lditioD to m of blue, green, and red. Only two persons in Lahore

th. H nd. j -  M M  " * * "  “  U

>  * « • * « * * . “  351 .— [ 577 |i I,apis t a l i ,  "  luj.

cate of protoxide of iron. " MaWIlf Oollfictioi. . P™ f  f  °  Es' *
3 4 3  r i  <i Kahi surkh ”  hichro- tolah; is said to be brought3 4 S ; - L  J- surkh, Dichro- from Ccntrai Asia>

mate o f  potash imported from Europe. . . .
r , „ , .. , ,  . Lapis lassuli is also brought from China, Persia,

3 4 9 . [ 4oCh1 J. Color sticks, for lac- and Bukhfirfi and from the province of Badfikshau,
fiuer ware, where there are mines of the mineral. In order to

_________________ _____—_______ ________ manufacture the powdered color, the stones contain-
, ,, . big tiie crude mineral are heated red hot and then♦ It can to made by very carefully a?rt gently oxidizing pure - , ... ,,

metallic lead while melted in the crucible. A. gentle stream of a • . tt make them easily ptilveritable,
air is blown on to &e fuaxl surface, and the process stopped to they are next ground and mixed with a varnish of 
a nicety; or else the whole is spoiled. resin, wax and linseed o}l ; the mixture la put into a
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(doth ted kneaded with hot water. .The fits*.washing The workmen enumerate three descriptions of I«j~
is thrown away, and when fresh water is added the ward, three are the neeli or indigo colored, the
fine bine powder is washed out and falls to the osmAni or light blue, and the subzi or green. Their
bottom ; subsequent washings give tints less valuable, relative Value is in the order in which .1 have man
ia Europe the reftee, after the extraction of the blue, tinned them. The richest colors are found, in the
is calcined and yields a series of delicate gray tones darkest rock, and the nearer the river the greater is
known to artists as « ultramarine ash,”  said to be the purity of the stone. The search for

The following is an account of the lapis lazuli lajward is only prosecuted in the winter, probably 
mines of Badakshte taken from. Wood’s “ Personal because labor in the .mine being compulsory, the 
Nr.rra.tive, &e.”  inhabitants are injured less by giving to it in a

“  Rrgamn stands at the head of the fertile portion season of eomparatire idleness, than when their fields 
of the Kokchan valley, which south of this takes the requite attention. Perhaps also during tM cold of 
name of Koran. Beyond Ifirgatnu the mountains rise winter the rock may be more susceptible to the action 
directly from the bed of the river. * * * of heat and thus be more easily reduced than when
Where the deposits of lapis lazuli occur, the valley its temperature is higher. * * * The mines, the 
of the Kokc.ha is about 200 yards wide. On both produce of which are exported to Bukhara and 
si&s the mountains are high and naked. The ea- China, have licbii known from a very early period.”* 
trance to the mines is in the face of the mountain on Recent returns show the produce exported to dm 
the right bank <rf ihe stream and about 1,800 feet about 2 seers; what little lapis lazuli does come to 
above its level. The formation is of black and white the Punjab, is imported in small pieces and used- for 
limestone, unstratified, though plentifully veined with beads, Chaims, the stones of rings, &c. Some of 
curved lines. The summits of the mountains are these also come from KSshg&r. Some persons have 
rugged and their sides destitute of soil and vegeta- formed the erroneous idea that the common lajward. 
tion. The path by which the mines ar» approached of the bazar, which is everywhere sold at 4 Its. a 
is steep and dangerous, the effect of neglect rather seer, is made from the genuine mineral, and might be 
than cif natural difficulties. The mountains have profitably exported to Europe, when in fact every 
been tried for lapis lazuli at various places. The ounce of it in India is imported thence ! The author 
shaft by which you descend to the gallery of the 0f the “ Makhzan-ul-Adwiya”  admits that lajward 
principal mine is about 10 feet square, and not so is imported front Bombay.
pekpendicuiar as to prevent yon walking down. The Real lapis lazuli as a pigment has been long known 
gallery [at the bottom] is 80 paces long with a gentle to the people of the province ; it is certain that many 
descent, but it terminates abruptly in a hole 20 feet years ago it was sold at several rupees the tolah, a 
in diameter and as many deep. The width and price which would be equal to that of real ultramarine 
height of the gallery though irregular, may be in Europe.
estimated at 12 feet, bat some places where the roof The common lajward, answers to chemical test 
has fallen in,"its section is so contracted that the exactly like the real lapis lazuli, that is it is dissolved 
visitor is forced to advance on Ms hands and knees, by diluted sulphuric acid, its color being destroyed 
* * No precaution is taken to support, by and giving 'off a smell of sulphuretted, hydrogen. In
means of pillars, the top of the mine, which, formed fact the lajward made in Europe consists of the same 
«?f detached blocks wedged together, requires only a substances artificially combined as exist naturally in 
MIS more lateral expansion to drop into the cavity, the lapis lazuli. It is, therefore, properly an artificial 
Any further operations can only he earned on at bat not an imitated ultramarine, as the ground 
most; imminent risk to the miners. The temperature cobalt glass would be. The coloring matter was (lig
ht the further end of mine was 36" Bahr., while in the covered to be due to the action of sulphide of sodium 
open air it was 2i)°, on the other constituents.

“ The method of extracting the lapis lazuli is suf- In 1828, M. Gutoef. succeeded in making some of 
ficiontly simple. Under the spot to he quarried a fire this color, guided, by the analyses of other chemists and 
is kindled, and its flame fed by dry furze is made to by the remarks of M. Tassaert, that a blue substance 
flicker over the surface. When the rock has become like ultramarine was occasionally produced on the 
(Sufficiently soft, it is-beaten with hammers and flake slffldstoue hearths of Ms reverberatory soda furnaces.
after flaks knocked off, till the stone of which they ........._...
are in search is discovered. Deep grooves are then ■
picked, out-round the lapis lazuli, into which crow •» c!»ritcr XVII. of “  Wood's Personal Narrative of a doumeji
hare ate inserted and the stone atul part of its matrix the source o£ the Ojhw» by •*! route ot the Indus, Cabal »na 
are detached. B&d&kthta.”

J?

' '
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v®: ■■-s' ■1,1: : ! ■•; t v?y®:* v̂sss??iif®ifiii ; jHiSei®ssiiiip
M. Gmelisi giv« a receipt for the maunfeotim, 3 5 2 .-~ [  4680 ]. “ HarMl ”  orpiment 

which is to mix m a Hessian crucible, 2 parts sulphur £rom Kashkar. PisHAWOB B tillB m oN  
and 1 of dzy carbonate of soda , these are to be C o w w , Yalue Rs. 16 per maund. 
heated to redness till the mass fuses, anu then a *
mixture of silicate and illuminate of soda, containing 3 5 3 •—<[ 857 ] .  Another sample o f
72 parts of silica, and 70 of alumina is to be added, hartal, from Swat.
sprinkling it by degrees, -and the cracible exposed to _ .. , . . , .. ..., „ , , Ti ■ i v In these places It is found native in ine hills norththe fire for au. hour*. It is said also that kaolin .■ , ■ ,. . . . .., . , , . . , of Swat i it w also used as amedimneUn skin diseasesheated with sulphur and carbonate of soda does as . # *
well. An imitation lapis lassnli used to be made in muss puis.
Europe by grinding to an impalpable powder glass, 3 5 4 .—-[  70G '] . Litharge from Jagadri.
previously1 colored blue with cobalt, but this is not: DmniTy CoJIJnSalOSEH.
common, and is certainly not the kind in use in India. AniDallil flfflBrc. ,  .
The native standard book on Materia Medina, entitled * Ja«ato 13 a «#■* ^  f
“ Makhzan-ul-Advviya,”  gives the most absurd no- lhe P™P«»taion of metallic oxides, &c.,_ especially 
count of the makingofidtramorine; showing, however, those used in native mediae. Sorax mrefined at this
that the idea of an artificial color is familiar to the na- lllacc> tho 03iide ^  lcad w " ot
tires. The method related is probably founded on some tured (see Mineral Drugs). The litharge u a dingy
faint reminiscence of the natural appearance of the °“ dfi of lead- hl  gen̂ ° f  “  8
lapis lazuli, confused with an account of the menu- raetttlllc lcad b7 Btf ara oi w - * *  ]m' °* 
facture, which the author may have imperfectly heard cau be mudo ^  mass,cot by exposure to
or read, and still more imperfectly understood. It tho flame of * rererbutory furnace during about 43 
shows how a “ little knowledge }s a dangerous thing,” ' l0nrs‘
and how much we need to strive to diffuse some™ K A H I A lfD  H E R A  E ASIS
genuine chemical and physical knowledge, and dis
place the teaching of such rubbish as the follow- These are earths containing in greater or 
ing : “ The imitation kjwmd,”  says the learned j tit and p w ity, aglta o f  iroa in  the
author oi the “  Makhaau,”  “ consists pnncipauy of . * _ J _ . 3 , * , .
mercury and sulphur (he says the same of rubies a lorm  arl anhydrous sulphate; in the pure 
little further on 1) The sulphur and mercury are to samples it takes the form o f a whitish or 
he mixed, the sulphur in greater proportion, and to cream-colored radiated crystalline mass, 
this is added a portion of gold ore (mddah-i-zalah), This substance is largely imported from Pind 
these axe to be moistened with a solution of yellow D *dan K U  at wMch place ifc ia o f  BUpe. 
arsenic (zarnikh), one part ox this compound is . , . .. . ,  . •***,■** i  ,
mixed with three parts of alum (zih) and sand, the ^ a b ty , 1)ut al*° ^ ds afc Kalabagh 
whole is then ground’ together, after -which a small and other places. Kahi is also soon as a 
quantity of solution of salt is poured over it, and manufactured salt, obtained by dissolving and 
the mass stirred several times with a bar of red hot re-crystallizing the sulphate contained in the 
copper, which, acted on by the ingredients, imparts a oarth a2d shales, and which separate being 
color to the mass. At first the color obtained is . ■> , , i v
greed, tat after a time, when dry, it * * * * *  the lapis ™ f ble <?ee not< U’ ^  
lazuli blue.”  Another process is described m taking* There are several sorts of haln. 
pieces of marble, and soaking them in vinegar and “ Kahi safed,”  is a Sulph&tO o f  itOU ancl 
then in dung o f animals, after which it is ground, &<\ alumina.
This latter is probably the glimmering idea of the n KaM ^  & fJ1 im vitriol
process of making tho real blue from lumps of lapis . ’  1
lazuli, which are belated anil powdered as previously a sesqm-sulphato of iron, and made by dis- 
described. In England, real ultramarine sells 'as high solving iron in Sulphuric acid. This 18 
as Zo an ounce, and a cake of it prepared as a water usually a manufactured product, the green 
color costs 21*. s artists say that it differs from the vitriol of commerce (proto-sulphate o f iron) 
artificial, in producing a greater degree of airiness ^  caJ]ed „  bim ^  t e m  whi0h^ia in- 
and purity of tone In a picture.

* tfw'8 “ XHctiouary of too Arts and Sciences.” .Art, Ul* v See Appendix to Or. BeUaw’s « Ueport en toe yustdrsi
tramanue, Country.”
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correctly extended to earths naturally im- 359.—[ 910 :], Sulphate of iron, from
pwgnated- with Iron salts. Sklljitir, Hama!. Mb. Ma-ehb'WB.

“ EaM wd," is. only a yellowish variety 360.—[ 612 J Kahi mitti, from Ohfttn, 
of tfee kahi safed, it is a sesqui-sulphate in the Salt range, 
produced probably by the decomposition of
iron pyrites in dtu. There is also an impure , ™ 8 »  8 shal° 3ttlPhat0 of iroa and
tla,.t’k variety of earth like a black shale, pon- Associated with the black alum shales alluded, to 
taming sesqui-sulphate, and called kahi siyah. in the account of alum manufacture, but occurring in 

“  Kahi enrkh or 3al,” —red kahi,-—has no smaller quantity, are gray shales with silky crystals
connection with the iron salts. It is bi- oi f*f™*M* «* f®*, Th® iB, , „ , , . . , . , prepared by mixing tho pounded sham with the mo-
diromate of potash, and is always imported tUer liqidd fqr the crystallization ot the alum. The
from Europe. mixture is then allowed to cake up and dry in the

Kahi can be produced by  concentrating sun» wl,en dried, it is once more treated with the 
the mother liquid o f  alum shale. It  con- almi aml 0BC0 raore driod- rfter ^ icil t!,e 
tarns sulphate oi alutnma, and sulphate o f  mixto0 of alum aad cf iron> t)w lflte
proto and aeequi-oxide oi iron. largely predominating,

Kahi. often resembles “ sajji matti” in Samples of kahi are included in the Jalandhar 
appearance, and is sent by mistake for that collection, but are not produced in the district
product from several districts. 361.—[ 261 ]. Kasls, from Haripur.

355.—[ 710 ]. Kasig (kahi sabz), |an Locai ExiasraoN Com-
Silllla sulphate of iron from Sir- mittee.

\ mir, a grayish green earth 362 W 358 ]. Kasfe, or white vitriol, 
containing iron ro abundance, T he Raja frora Swat. ‘ Value Rs. 16
o r  S iB M n n . Pesliamr, a  m a u m i

35®.—[ *1666 ]. Kahi safed. His It is used by cutlers, 
i- > * H i g h n e s s  S h e  M a h a -

’ aA'TAH‘ SULPHATE OF COPPER.
357. —[ 4667 ], Kahi siyah.
nc ,, ,, , ,, t f  . 363.—[ 156 ]. « Nila tdtya”  bineOf these earths, both containing salts of iron, the * „

kahi sided is the purest, both arc used in dyeing {[jsglir> vltm l> (sulphate ol cop-
leather black, and in dyeing “ khaki,” or gray, and Per)> from. Higbana,
also black, to produce which, the cloths to be dyed Bhagxil, Bubal and K etari; average value, Rs. 
arc first dipped in » solution of galls or other sub- p per aeer. L ooaE B xhIBEHOST COMMITTEE, 
stance containing tannin, and the iron acting on this HiSSAB.
according to the strength of the decoction used, pro- . . .
duces shades of gray and black. Lime juice is fur- Tliis is extracted from ore similar to t mfc pio- 
ther added for black dyes, ducing the metallic copper (vide supra). The stone

when pulverized is thrown Into earthen vessels filled
358. —[ 568 ], Kahi mitti. An earth with water, and allowed to stand during the night,

P containing iron as a sol- after which the liquid is poured into another vessel
1MB09. nhate Kalahari! Depit and the crystals of bluo vitriol obtained by spent*.

<xt Commission ek, ’ ................ “  evaPt>r!ltion «* fte in tto 8ame
as alum.

^  &0t mWh m d in th<3 PkC° 364.—[ 629 ]. Sulphate of copper.
The Amritsar collection oxhibiis all three varieties lliimmi. bingbuna. DEPUTY COM-

—“ safed,’ ’ “  s.u«,” and “ siyah.”  * MISSIONEB.

Class 1, M m m  HI. Sub-Clm {B], : 67
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365,—[ 4322-3 ]. Sulphate of copper, ACETATE OF COPPER,
. - two feme]3, viz., ufl» tdfcya
Afflrfelf. “ M and “ deal.” 366.—[ ]• Zsag&t, sub-asetete of

Of this substance there arc both the imported and copper, prepared ifi t l j*
native made. Tii« farmor is dWinguiahed 1>j ilf- "  GOUlitry, 1
hr go crystals of a fine blec, tte latter by ite cfflor«;- w t o  3 ,,p it ^  tur^ise or
ceafc .small' estate, m l opaque Tafe: color. It »■ .. f
made at Amritsar by boiling sheet copper (»: copper VB£U“ ' '
ilmgs with sulphuric acid, and ovaporofeif! tlie 3 @?.6 8 , f  I. Two samples uf 
reeidne,. This substance, besides being o r f  as a ' > * Kanrfir in WMitals. LOOA*
color and also as a drug, mil bo noticed ngafr W&c* AsCbr. <V|„ „ lvTPB
the daflii of Chenuco-pbamaceutic&l substances.
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SUB-CLASS (C.) SALTS, WITH ILLUSTRATIONS OF THE METHOD
OF MANUFACTURE.

l a j  principal substances which are classed tinder the head of. salts, are common .rock 
Halt, and preparations o f evaporated s a lt s s a ltp e tr e  (nitrate of potash)— alum— “  or
barilla__“ ninishtickr,”  or sal ammoniac--and borax, or “ sohaga.”  AH those are important
articles o f trade. Another salt, called * Scalar,”  an efflorescent sulphate o f soda, is so 
prevalent nt some parts of the country, as to destroy cultivation ,ith e  sulphate has not. yet 
been 'utilized, bub many efforts have been made to discover the cheapest method o f neutraliz
ing its evil effects on. the soil. I I . H . T ub B ajau  or K atobxh asa  offered a prize o f  Ks.
200, for a cheap and effectual method o f destroying it. The manufactories o f  saltpetre and f  he 
salt mines o f  the Punjab, are source® o f permanent revenue to  the Slate. <n some traces, 
as at Jhung and Sirsa, there is income derived as “  Bair,”  from the manufacture o t oanlla 
and in Gkrgaon or Hissar from the brine p it s *

COMMON ALIM ENTARY SALT. the result o f  an admixture o f  soil or other 
The principal beds o f salt occur in the red impurity, The collection in  the Lahore 

inarla and sandstones o f the Devonian group, Museum, contains the following varieties m 
on: the southern side o f the Salt range, color -. —dark red, light rod, pink, white tinged 
They are from 150 to 200 feet hi thickness, pink, orange color, pale yellow, transparent 

- hut Vvisreu o f salt are also found interspersed white, opaque white, efflorescent crystalline 
among the maria and detached from the white, greenish white, pale gray, dark gray, 
main beds. (amorphous), black (granular crystalline)

There are three principal varieties o f salt, purplish, 
yiz., w l, white and crystal salt. The red is The Bahadur Khaff Trans-Indus mine, 
preferred' for merchandise, as it  does not yields black salt, and this ia shipped at -Esa 
b re a k u p  so readily as the others. The Khali for export, having specific uses o f  nts 
white vhriety not infrequently passes into own. T o  the .Dora Ghazi Khan district oOO 
a gray or greenish and. .purplish color. The maunds o f  rod salt are annually imported by 
crystal salt when pure is a mineral o f great river, and o f  the .Bahadur Khail salt 70 
beauty, some o f the finest crystals sent to maunds. , . ,  7
the collection are represented in the annexed i  The salt when it occurs m  _ e  mara oer s 
plate, together with .'some o f  the vessels which is remarkably pu re ; it contains a trace 
have been carved out o f the rock  salt. In  sulphate o f lime, but is free *K" 0 0
chemical composition aU the varieties resent- o f  magnesium— on which account »< w .o iy  
b le one another. The red color o f  the salts little deliquescent. .
ia said to  1 o due to  organic matter, and not The beds o f salt indicate that their for
te iron— tl c gray or other, opaque colors are mation is due to  crystallization from a salt

* I n l S G M I , r e v o m i e  arrived from trine pita audinltpotre pans, vmaBa.Jrs>,’i&>; imdmlfiiu-CiVRs. 49,I0<>,

f s |  ;  < 8 0
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solution or brine ; in the extremities of the have been in a great degree abandoned in consequence

' . . . beds the salt is much mixed with the marl, *  *** becominf mcf "P / f 1 **• ot, „  , salt, gypsum* and marl, that have ialleu m .trombut m the centre it is pure, and there are no
cavities.in the main body containing crystals. « As the rnflri j3 tho lowest root of the range and 
from which sublimation might be inferred. dips under all the others in a northerly direction at 

The salt beds have evidently been up- an -ugle of from 25° to 40*, a> ought be expected, 
heaved, as appears from the frequent faults ^«ble is occasioned by the lining of the mwm

, , , 11 ,. „ „  , i ■ with water when they reach to any great depth
and dykes, sometimes Idled up with debris ^  ^  ^  ln July> Angost an(1 September,
of gypsum, breccia, sandstone, Ac. It is ini- tj,0 wator m ijes through passages in the marl into 
possible to give a better account of the the mines, and by detaching 'large jportkms tenders 
working of the mines than has already been them quite unsafe. In these months the miners 
done by Dr. Fleming. I  therefore extract desert their work, partly on account of its dangers,
, . ’ , , and partly on account of the intense heat, and the
hia account verbatim.* L n L J & m  and musqnitoes which infest their

“ When a spot has been fixed on as a promising neighbourhood, 
locality, a tunnel is out in the marl about 6 feet high “ In consequence of the irregular way of carrying 
and 3| broad, and carried on till salt is reached, the on the workings, the passages tote the .various mines 
proximity of which is generally indicated by the marl exhibit at present a succession of ascents and descents, 
becoming moist and assuming more the character of which sometimes become so polished and slippery as 
a dark ted clay. The mineral is then excavated as to render walking over them a matter of some diffl- 
long as ti supply is procurable, no attention being cully.
paid to le1 , lag pillars at intervals, for the support of “ In extracting the salt, the chief instrument used 
the workings, the consequence of which is that great is a hammer, pickshaped and hard tempered at one 
annoyance is experienced from the falling in of the end, and with a round head at the other. A mass of 
roof of the mines: and accidents to the an fortunate salt being fixed upon, as the scene of operation a por- 
miners themselves are of frequent occurrence. Should tion is lined off, about 2 feet thick, and along this a 
the shaft have been sunk on, and reached only a mass groove is ent with the sharp pointed hammer to the 
of salt, after this is worked out, the mine is either depth of some 8 or 10 inches. Larger sharp pointed 
abandoned or a gallery drivea to a greater depth into hammers as wedges are then introduced at intervals 
the marl, until another large mass is found or the along this line, and on their broad heads a series of 
real salt bed reached. - As this invariably has a sharp blows are inflicted. This generally detaches a 
strike and dip corresponding to the strata superior block of salt, which is then broken np into lumps of 
to the marl, the stratification of the rock guides the a. convenient size for being carried out of the mines, 
miners in their onward course. These mines are idle amount of waste resulting from such a method 
nothing more than huge eaves entirely excavated in of working is immense, and as powdered sal, is not 
the salt, which, is seldom or never worked through, saleable as long as lumps can be had, it is go 'Wally 
cither in. the floor or roof, because as the salt ap- shovelled into the bottom of the workings, where 
proaches ita matrix it becomes intimately mixed with there . frequently is a brine pool ready to receive 
marl, and is highly deliquesces t from, containing mag- it
nesia. f In almost every mine in the Salt range, the “ Instead of making a deep groove, along tbs 11- 
evil of having left no pillars to support tho roof is mitsof tho mass it is desired to detach, we believe the 
experienced, and some of the largest and best mines object could be equally well attained by ado ding the

plan used in granite quarries in Scotland, which is as
---------------- ;---------------------------- --------------------- simple as it is effective j small holes 8 or 4 ii ch.es long,

2 inches broad, and 4 deep, are picked o n . at inter- 
* Selection from tho PnMlc Correspondence of the Punjab ya[g of g or jp  inches in the mass which it, is desired

Government. No. x x n .,p . an, * « &  to split, into these holes truncated wedg..« are intro-t It must bo remembered that most of the mines being , , . . .. . . ,,
already excavated .when they came under British authority, ««*s<h Each of these is 111 succession, driven into the 
their present state Is an evil for which there is no help. The holes and continues to receive sharp lows. til), the 
unsupported excavations, as remarked by Dr. Oldham, are not mass splits, which is at once known, by the elasticity 
the result of our system, but havo hoe u so since the Sab times 0f  the atone causing the wedges to jut dp out of their 
whenthov were worked. Dr. Oldham goes on to say that tho "  . , f . , , ,
Shafts and galleries that we sink turn, are sunk aa well m they * ie'r® f18 then msertetl into the crack and
are it, m  ml„ M iu thq ^ h . divided portions separated. Were thus process mtro-

', ■:;; ■' A:'"'' ? ■  :■ - - '■ ; ;  ' -- Hi,;- i  J-v.’ ’
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duced, the Having vtould bo considerable. * On account f in the Pun jab generally have. They, however, suffer 
of the dangerous state of the roof of nearly all the a good deal from sickness, but this is probably owing 
mines, gunpowder is seldom used, and all the work is more to the position of their villages and their filthy 
done by the pick aftd hammer. habits, than to their trade., Certain diseases, such s-s

* * * * * opthalmia and pulmonary complaints, arc very pre-
“ From the want of circulation of air in most of the valent among them, and doubtless result from the 

mines and the dampness of the atmosphere, the heat injurious effect of the finely powdered salt acting as 
is most oppressive ; and from the filthy habits of the *n irritant on the mucous membranes. Fever is 
tinners, the stench in some of the mines is quite over- very prevalent among the miners at Kheura, where 
powering. In the month of December, when the tem- (perhaps from the confined position of their mine) 
perature of the external air was, 71°, in the Bugee took more sickly than at most of the other mints, 
mine at Kheura, the thermometer indicated a tempo- “ Goitre is a frequent complaint, but particularly 
tature of 81°. *> at Kilabigli, where every one seems more or less

“ Men, women and children, indiscriminately pursue affected. 1 'his the natives ascribe: to the Indus water, 
the avocation of salt miners. Families generally which Is generally of a milky color, from the fine 
work together, the mother and children being chiefly calcareous mud mechanically suspended in it, and 
occupied in carrying on their backs to the mouth o£ which the addition of a little alum speedily removes.” 
the mine, the masses of salt which the father has ,nl „ , . . , ,
quarried. They are a somewhat discontented set, ’ .
and strikes are by no means uncommon,  ̂10 sa roc^ 115 approached IV galleries »ud

“ The pay of'' the minors varies a good deal. At excavations—the other where, as at Kalabagh,
Kheura, Mukrach and Varcha, salt is turned out at or the Trans-Indus mines, the salt is at the 
the mouth ot the mines at the rate of Bs. 3-12 for 100 surface of the rocks and is quarried rather 
maunds (s£0~7-(i for 8,000 lbs.). At Sard!they receive ^  mined 
Rs. 2-8 (Ss.), while at. Kalabagh, where the salt oc-
curain enormous masses at the surface and only re- Dr, Fleming gives a very graphic account 
quires to he broken up and removed, they receive of the Kheura mine, the principal of these 
Rs, JrU for quarrying it, and Rs, 1-5 per loo excavated mines—I  extract it from the me- 
maumls for conveying it to the depot at M&ri j oil mQjr
and tools are 'supplied by the miners themselves, . . . . . . . .  ■

“ The qinnitity of salt tlmt can he turned put in a “ The mine,” he mites, “ is a little to tho east of the 
day by a good workman is about 10 maunds village, and on a higher level, the path leading to it,
(800 Sis ), which at the present rate of Rs. 2-8 for passing oyer rod marl containing angular masses of 
100 maunds, would give the miners i  as, or 6 as. a gypsum. The entrance to the mine is by an. open- 
day. ing cut in the marl about 7 feet high and leading into

“ Where, however, a family work together, the a passage which preserves throughout a height of (i 
earnings amount to something considerable. feet, and a width sufficient to allow two individuals » !

“ The general appearance of the miners varies to pass. From the entrance to the end of the work- 
greatly. At the end of the hot season they appear ings the distance is 640 feet, where a chamber has 
very sickly and satlow, but towards the close of been excavated entirely out of the rock salt, 40 feet 
the cold season, they do not appear to ns to have long by 80 feet broad, and about the same height, in 
a more unhealthy aspect than the inhabitants of towns which at the same time we visited it, men, women and 
__________ ______________________________children, were busily engaged quarrying the mineral,

„  , ' bv light of small oillamps formed of the salt and* The supply o* salt U undoubtedly targe, but as we are • . .
utterly ignorant of its actual, extent, it. becomes a mate hI  ,ll0ok® 0,1 ,
of condderible Importance to save It and waste none. All surface of which, reflected the right on a deep pool 
the powdered waste and Impure salt, might be collected and of brine situated in one comer of the chamber, and 
dissolved In tanks, when the Impurities would quickly .‘sub- w]jieh is said to communicate with several of the 
side and the clear brine would run off Into shallow pans . , ,  , .  , ,,
Bad crystallize into excellent salt. In the Austrian mines this neighbouring s ut *•
process is found to be worth whilo, even though fuel is ro- “ In the interior of the mine which was remai kaol)
•timed to ettoet the evaporation; but m tUa Salt range the dry, the heat was most oppressive, and the tiiermq- 
procesa would bo quite unattended with any expense as the meter tang on the rock salt stood at 85°, while in the 
beat of the sun would suite. If this were done, and if also , , , ,, tfl of the shaft jt indicated 75°.
the brine springs at. the foot of tt>® hills were atlIUe.1, the Sl 1 at U n,0UIn 01 “ “  ' ................ . ....
produce would bo immense. The point to well worthy the “ The appearance ot the miners as seen m the dim 
atteatiott of' Uovommeac,—-B, I\ light which illuminated the mine was highly striking,

v
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their laces and bodies being covered with a saline salt rocks, and the Indus flowing in a deep and clear 
incrustation. Their dress is. of the lightest desenp- stream-through lofty mountains past this extraordinary 
tion, the men wearing nothing but a bit of cloth round town, preseated such a scene ojf wonder as is rarely 
their loins, and a pad of “ numduh” or thick woollen witnessed.”
cloth tied over their skins to protect them from in- tfho mines or rather quarries described by 
juries from the sharp angles of the salt or the blows -jgjphinatOn0) are now closed, and tile salt is
of tMr instruments. extracted instead at Mari, on the opposite
from the mine m square lamps of such» sue that two . lr , ., ,, . . . .
will form a good load for a camel The miners side o f the river. Here also the salt is got .ftf 
receive from Us. 2 to 2-8 for 100 inaands, according to by quarrying; ftt first it is necessary to re- 
the quality of the salt tarred oat Around the village move the gravel and alluvium that lies in 
of Kheura there arc no less than 10 shafts sunk into £r(m^  ^ut after that the salt is. pure, 
tile red marl for the purpose of extracting the salt D • g the Sikh times, salt was worked at 
From tin: foot of the hills a narrow path, strewed °  , , , , , ...
wit!, boulders and masses of rock which have fallen every available place, but now, with a view 
from the heights above, leads through a deep ravine to facilitate the collection ot the revenue 
to the saltmine village, which is built in terraces on derived from it, the extraction is confined to
its east side, and is inhabited by the miners and their tJjq j- fe mjnR atations— Kheura, Multracb,
families during the dry season. In the rains on ac- Cy a : f a n d  Kalabagh. Some o f
count of the heat and the musquitoes they desert ,, ...
Kheura and lake refuge in the. small village of Tohce, the Trans-Indus mines o f Kulmt, Sc,, are not 
which, is built on the opposite side of the ravine, bnt now w orked; there are, however, specimens 
at a considerable height above the salt mines, where 0f  the salt they yield exhibited in. the Jf uhat 
they enjoy a cool breeze and an immunity from their co]lection. In  the sequel will fee found an
■winged tormentors. The inhabitants of these villages flceoim£ 0f  £},e 'Kuhat  mines, contributed, fey 
amounttoaboutfiSO,of whom 400 are employed m ^ D  Commissioner. The salt used to
t ie sa mmes. . bo sold for Its. 2 a maund, and now, since

A t the Kalabagh mines, the mineral exists 00 soift lwr ’ r , n . J
, , 1861 has been sold at its. 3. In  I860 andclose to the surface and crops out behind the » . . ,
 ̂ j  i c u"\'V'rru „  ™ n  1851, the quantity o f  salt produced was aaterraced houses o f Kalabagh, forming a wall £ ’ f J \ „

which overhangs the town. It  is worked follows (om ittingfractions): m l 850,7,58,603 
chiefly in the bed of a nullah, called “  K n . "  maunds yielding a revenue at Rs. 2. a maund,
N o shafts are sunk, for the rock has fallen o f Ha. 15,67 400. In  1851, it was 0 40 flLB 
down in immense masses from the height ^ u n d s , and the revenue, Its. 12,81,296. 
above, and it is only necessary to break it up I *  1861-62 when the tax had risen to Its 
into pieces for transport. 3 a maund, tta  revenue was about 28 lacs o f

Elphinstone thus describes the town and rupees, or £280 ,000 , in 1862-0,,/ itw a s B s .

mines o f K a l a b a g h . , ..
, ,  ' ,. . , a_.i The Kheura mines are tlie moat productive,“  As we passed beneath, we perceived windows and . f  . ,, „

halcomes at a great height crowded with women and, next to these the Mukraeh, and least ot all 
children. The road beyond was cut out of the solid the Ghua Vareha.*
salt at the foot of cliffs of that mineral, in some places Salt when extracted is collected at dopbts in 
more than 100 feet high above the river, Tim salt ^  immediate vicinity delivered to the traders
is hard, clear and almost pure. »  wonld he like . presentation o f their “  dakhilas.”  These
crystal'were it not m some parts streaked and tinged r
with red. In some places salt springs issue from _________  ' .. . ■ /. '.... ..........
the foot, of the rocks and leave the ground covered
with a crust of the most brilliant whiteness. All the * The oat-turn of: salt, and revenue aeriv«$» from the Klmi.-a
earth, particularly near the town, is almost blood-red, mines alone for the tat rour yeta« is m fo llow s ' '
sid this with the strange and beautiful spectacle of the jn issi, 9,10,100 at 2-3 value, .19, M,72*

’___ ____- „ 186S, 7,n0,4Q0 „ 2-2 „  ' 18,88,413
■ : ‘ " " “  ” ,,, 1863, 7,38,13® „ 3 „  22,0I>,40«
« Joarnsl«! the Asiatic Society, No CXCVIJ, Nowmber 18*8. „ 180-1, 8,82,122 „  3 „
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Kasganj, Kulpf, Atara, Earrakibtfd, Cawn- tied on in the ease of oilier articles of trade, as wool, 
pifre, Allahabad, Lucknmv, Muradabad, Shah- &c-

. jbhnnpur, Saharanpur, Jawalpur, Khurjah, Thom p°^ to Kaabinfc value atTR* 80,000
Sikndardtod, Bulandshahr, Delhi, Meerut. 372_* t  486 3- , Blacfc rock salt. Kheura

I now proceed to the enumeration of the „  mme> Salb ranSe’ Looai'
specimens, which illustrate the foregoing E™ IT10rK Committee. 
descriptions:—  3 7 3 . - [  488 J. Bed rock salt. Kheum

: 3 6 9 .— [ 254 ], Eoek salt from the “ “ j  Sa
Sa m  Drang mine. Mandi. The , 3 7 * - ” f  489 3’ Cl7 s<;ala of saIt (natur’

_  ' al), do.
EiJA OT 3Ia5DI- 3 7 5 .— [ 490 J. Amorphous salt, do.

3 7 0 . — [ 255 ]. Dock salt, from the r iniQ„ . . ,„  ... . ,, m «* 3 7 6 .— I 10180 . 15 vases carved fromQ-umatti mine, Mandi. The Baja or 01 , , u . T . rr,M .... ■ shaillinr. rock salt, by Jakt of Ra-
lahagh. M b . M athews.

These are grayish salts, quite unlike the beautiful ,.. ,, 2 , , . , ' •_The art ox canning m rock salt has been long knownclean salts of Kptbagh; m color they resemble 1 , r  ,, c,.,, rni c ,„  , , , , , nlx ■ and was practiced m the bikh times. The workmenGraywacke rook; they have the appearance of haying ,ri 1
been deposited layer by layer, but are not lamellar in ° ° f  “  < f  Pattern me given them |
cieavage: the gray salt, is varied by reddish streaks. 0 * "  ' 111,1 >s 1U! Tu' *•
Geologically, the formation of this salt is the same (heo Engraving, p. 69.)
with the beds.of the Salt range, only here the strata 3 7 7 .—.[ 504 ]. Natural crystals of rock
reach their extremity arid have become much mixed salt, “ shisha nimak,”  Kheura mine. M b. 
with impurities. This dull gray salt is very largely QhixL

over the hills. Indeed it may he smdfhat all 3 7 3 ^  m  ] . Another Bpecimen from 
the Himalayan states are supplied either by Salt range “ , .
salt, if they are near the plains; with “ giirmt l(m” the Kalabagh mines.
(gray salt) if intermediate! and with Tibet salt if fur- (koe Engraving, p. 69.)
ther north, and beyond access from the mines. All 3 7 9 .— [ 506 ]. A series of 15 samples
the buhyos about the lower hill districts keep both of rock salt, from the different posts in the 
gray and Lahbrl salt on sale in their shops. Kheimi mines, exhibiting the various colors

371 . — [ 256 ]. Alimentary salt, used at of which salt is found—white, red, greenish- 
Lahaul,obtained from Ohangthan in Thibet, white, gray and blackish tint. M b. M a*
Local Exhjbitios Committee. thews.

This salt, called in Thibet, “ so,” comes from 3 8 0 .— [ 507 ]. A  series of 8 samples,
Changttmn. showing the products of the Kalabagh mines.

A largo quantity is imported into Ladakh, mostly CHILL,
though the Kardar of Ladakh for consumption in his 381 i. _ [ ’619 ]. A  mMa 0f  white salt 
province, and fdr the Maharaja of Kashmir’s army  ̂ „ __ ,,
throughout the Jammu and Kashmir territories. The .efflorescence, from Katha, at tho foot of the 
poorest class in Kashmir consume this salt, the richer range. M b. T. W. MOOBB. 
people use Punjab rock salt. In tho Jammu territory 3 8 2 .—[ 594-96 ]. Samples of green and
only Punjab rock salt is used. The Kashmir govern- r ut red rock salts, Nandruga i
ment has the monopoly of this salt. „ aururtt‘ n

On t|§ Changfch&n border, where the Ladakh autho- raine* LoCAl. t  OM M n u-Jh. 
rities have a shop for the sale of salt, its price is 1 3 8 3 .— [ 695 ;]. Black Balt, from the
matmd and 15 seers per rupee; at Le, it sella for 80 Jaffa mine.
seers for a rupee; and in Kashmir, 16 seers per rupee. This ig not to bo confonnded with the artificial 
The purchase, sale, and transport is under direction of « kiiiAnimak ” or black salt: the color of the specimen 
»  oi the Kashmir government, the monopoly u  natiBraj an’d of a deep purplish gray,
having existed for the last seven years. The Chang- White salt a CPVS-
tĥ nis barter their sal for grain (which is not pro- 384r.~ L J* ■ ? ^
duccd in Changthan) and the bartering is also car t al, from Nari mine.
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Salt is contained generally in the chain of hills At BaMdte KhiU* the Government fee is 2 as. 

running from the river Indus towards Bahadur Khail, per man,l, and the traders are Wazirls, Ghiljis, 
iffa direction from east to west, These hills arc drained men from Upper Mcranzaf, &e. 
by the streams called the Tari Tawf, and the Kfishl. At the two latter places the trade is earned on with 

Tha mines now worked are fire in number both camels and bnllocks.
1 . Malgin, about 20 miles south of Kuhat. In addition to the fire mines worked, there are
2. Jatta about 22 miles south-west of Kuhat. thirteen others in the same hills, which are kept
3. Nam’, about 15 miles further on in the same closed and watched to prevent smuggling,

direction The, quantity taken last year from the different
4. ’ Kharak, about 5 miles still further on. mines was as under
5. Babddur Khail, about 50 miles south-west of Prom January 1863 to {fist December 1863.

Kuhat on the Bimttoo road.
The mines, at the three first places are situated in -----—— >—  ------------ _______— — “— h-~1~ .

low rugged hills, chiefly sandstone, in vertical strata Ham0 ot min$3. *  GK0v ™ ^ .
aud covered by low jungle. ___ ________________________ _______________ ________ - 1

The salt lies near the surface under (not unfre-
dnoTitlvl a strata of red marl, and in color is black f <a' : ^  V'
cl dark green, the former is found chiefly at Malgin Malgin, ... *•> ^ 2 9  30 0 24J.07 . )
and Jatta. It is nearer the surface ami ns it contains j jarf’ Vf&OSSlO 0 12,05012 0
a considerable quantity of sand and other impuri- ............ 44,940 30 0 8,488. 1 3
ties, it is only taken away when from press of work Bahadur Khail, ... 82,298 30 0 10,287 6 6
at the mines, the traders would be delayed in getting T()taj _ ( ^5,181 o’ 0 88,10i61  0
their animals laden with the better soi t.

The transparent colorless salt, of which a specimen ------------------
was forwarded to the Exhibition, is found at Narf
and Kharak ; the latter mine is now closed. It is not EVAPOELAliil) £5ALT,,
found in large quantity, andis taken away occasionally
by traders more as a curiosity than from preference. (120-140). Twenty samples ot evaporated 
’ The red salt is found at Niuniruga, near Shale- sap;; 1)01)1! Sultanpiirr, and Salambhai; from 

kardnrx, and being similar to the Cis-Indus salt, JBai, Bas, TTntka, Malab,
the mine is closed to prevent the smuggling which (iHTgaOIl. ^ o ll, Dundaheri, Kherlfl,

"  The opa^wStoyalTS the result of the action of Salambba, Fazilpur, Salaheri, Sultanpur, 
water found in caves, &e. Basirpfir, ’Sadharanii, Mahmudpur, llami-

At Malgin, Jatta and Nari, the salt is ■ obtained Qopalpm*, Mubarakpur, Zahdpur.
by blasting in the usual manner; and the miners have
two descriptions of pick, one heavy, weighing 10 or ------------ —---- -—  -------- —i—- — —— — — —
12 seers, round and heavy at one end, and pointed at  ̂Tbo mine of Bahitar Khail supplies the whole of western 
the other: tho second pick is about 3 los. in weig Afg)irai;,ma salt, and the Wmdrto are the chlel traf- 
nnd of the size of a small axe ; it is pointed at one fakers in the same.
end like the larger ono. In the autumn of 1849, the sale of salt at the BnhAdiir Khail

At TTharak and Bahadur Khail, the smaller in- mine was suspended, until a rate of duty should be fixed for 
A  . , , ... o rtj-v abort chisel and ft the whole of tie mines. Two rupees per maunfl, the same rate

strumenfc is alone used With  ̂1 - ’ ' ‘ aa that of the Cia-Indus mines was tho first scale decided on;
Stone for a mallet; blasting is not resorted to. but lt Mng {onna that so high a rate bad the effect of coin-

The rates vary at the different mines ; at Jatta and px̂ tcly stopping the trade, it was soon reduced to one rupee, 
MuUrin a fee is lev ied  by Government of 4 M. per without, however, producing the, iesired effect of re-opening the

«  , ‘ . , , ........ „ ,  „ T„ 1  l.nllncko arc trade. Thousands of men. usually engaged in extracting or
maund ; the approac . c _ ' conveying salt from tho mines to all ports of tho country Were
chiefly employed by traders, who. consist ot. Jtna, a tllrown employment, and some disturbances occurred at 
Afridis, and Mohmands, from the Peshawtir district. Knhat and Bahadur Khail, hut passed off. Tranquility was 

At Nar! the rate is also 4 as. per maund, and is restored, hut the hill men had relinquished the salt trade, which, 
ohi'vH v ttv.nnet!ted bv camel owners, Khattaks, and on account of the high duty, they considered beyond their 

•’ * • .1 of Ynsi»f/»il reach. Things were in this state whim in May 1850 the rate ol
men from Hashtnugar t , . , , , , the duty wag anally reduced to a scnlo which wag calculated

At Kharak a fee of 8 ns. per manna is ewe , a to throw the Balt trade open to every idle man in tho hills and 
the mine is frequented by Tluills, Yi .Powni- elsewhere who chose to undertake It. (From Taylor’s HeuiO’
dabs, raudum on Dera Israail Klulu, pages U and 3#.)
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3 8 5 .— [1 6 4  ]. Crystallized salt, from shallow basins, termed “  agar.”  The boil- 
Ufjsar. Sambhar. I qoal Exhi- ing pans pay Bs. 2 a year, as their tax; the 

BiTiox. agars, Es. S. The whole number of pans in
Proparly speaking this is a salt which is obtained the Punjab appears to be 4,200, and 20 

by evaporation from the lake of SAmbhar in Raj- agars. The annual yield of the pans is vari* 
putAaa, bnt there are many other places which prodneo ously estimated at from 100 maunds in 
a salt similar to it It has a peculiarly pungent Hi88ar ^  gg k  but this
taste, and all salt of this character is called feambhar, , ’
whether actually derived from the lake or not; It is latter 13 to°  low- The chief expense
used both for culinary purposes and in medicine. of preparation is in fuel and wages of work- 

Tho SAmbhar lake itself has its western side in the people. In Sealkot it is calculated the pro- 
Stete of Jodhpdr, and its eastern belonging to Jaip&r. fit to the maker is about 65 per cent, on his 
The lake is about 22 miles long by 6 broad, hut it is outw  Mb. E obhets thinks this about the 
much diminished in dry weather and augmented m a of fch0 whole ince.*
the ramy season, when it becomes less salt. 6 L . 1 .

The crystalline deposit is monopolized by the Govern- In 1858,1,96,000 m&UtAuB worG produced
merits of the States mentioned. The salt is exposed m the bhahpdr district from 2,270 pans.f 
to the son and havdened; at first it is of a reddish Jt appears that a very large quantity of 
hue, but afterwards becomes clear. Thera is a town salfcpetre (amounting in one year to 9,000 
celled SAmbhar on the smith bank of the lake.There {w m ihe  p era Gh5zi KK& district
are three kinds of salt which come from Jaipur—the . . , , cr v , • ,
SAmbhar, tho Dindh, >nd the Rewassa, they sell at alone) was imported to Smdh, where it 18 
16 seers, 24 seers, and one maund per rupee, respee- refined; and the impression was (though it 
tively. was not altogether correct) that the alimen-

As before remarked the salt called SAmbhar is ma- £ary Baj(; extracted in the process was sold 
nnfactured from some brine wells as well as the lake, ^  ̂ uty to detriment of the revenue,
but it is only in certain places that the brine occurs. followi Table shows the number of
SAmbhar salt is the most esteemed of all the evapo- _ b ■ . . ■ , . ,.
rated salts j similar salt, but rather inferior in quality, saltpetre pans ah work m the several U- 
is made at Dindesana in Jodhpfir. The great mart tricts of the Province
for both kinds is at Bbawan!, in the Hissar d i s t r i c t . -------------------------------------- — ------- -------—— •

_, . , „  _________ „ Bemarks as to theSALTPETRE Division. Number of pans. uso of“ agars.”

Saltpetre, “  shora,”  is a nitrate of potash, Tahore, 58
(K 0 N 0 6,) which is found naturally ill the Lahore, tWjranwalla, 40 None.
soil in many parts of the Punjab, efflorescing____________ ____ P ...................................
near old buildings. It is not to be confused, Delhi, 9
however, with the white efflorescence often Mhl’ *1
observed on the “  Eeh,”  or barren u n c u l t i - ---------- — — ------_— ’---------- ------------------
vated lands, and which is usually a sulphate Mfflt4a. lf l  None,
o f  soda.: ’ ’ Gugaira, 67

Saltpetre is obtained by evaporation from — ------- --------------------- ------- ' — — —
water, in'which has been thrown earth con- Amritsar, sca iko^ ’ *8 Ditto,
taining the crude salt; it i3 refined by further * Amritsar, o
boiling and evaporation. -  ....— ...

Tbe purest kind (when it is allowed to Hissar Sirsa, ’ 0
crystallize carefully in six-sided prisms,) is E‘®sar' 4 exist'
called “  shora kalmi,”  the long thin crystal _______ _____ " ° ‘ a""____   — ------
being likened to the pen reed, or gjj kalam.”  ' ,  Mr “  ̂  ̂  t0 GOTCmment) ism Octote, m

Saltpetre is manufactured m two methods r , ^  rmm(j reaM ttae pMls was in ism 
1st, by boiling; the other by evaporating in Be. h,m .

V;v :y,' . ; '‘i j . " V \  :■ y v*- v ’|

t f  , , f _ 1
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\  ̂ 5>K̂ŝ rteT r _ c mk A I'.

Gto /. 2?W«io* m .  Sul-Class (G). 79



——— ----------------- —-------— ---------------------------— fuel and water may be convenient; there the process
I'irisioa. Kuiubor of pans, ^ “ 0? “ agars!”6 of accumulation proceeds, affording employment to

______' __ ' ......— both the male and female members of numerous
Ldft(Buunoo),l27 families, until a sufficient quantity of the earth is

i Deraj&t, D. I. Khan, 201. None. procured, to insure to them the manufacture of salt*
.D. G. Khan, 166 petre, at least for a season, or say five or six months.

-------, - —  • -  These people are generally solely dependant on this
i, , Iwi.uwnr, Manufacture article for their subsistence. The accumulated earth

Kuhat, 0 “ f v is their whole stock in trade; it 13 usually left exposed
,---------- ------------------- —------- — -.......— *----—  to the full action: of the weather without, however.

Ambakli, 14 _ any perceptible detriment or change. The process
Ambllah, 'r. la a S  as of extracting the saltpetre next ensues. Large

Simlii, ’ *0 ‘ mouthed earthen vessels of the form of those used
_____ 1 _____ __________ _ ____ —1——; on the Persian wheel are placed on an earthen tripod,

Jalandhar, 61 each vessel having a small aperture at. its bottom; first
Jalandhar, flushyarphr, 11 None. a layer of straw and then of wood ash is introduced,

Ka»Sra> 0 ________  and on this the saltpetre earth is loo ely placed to
“ -  ' within a few inches of the month of the vessel. The

Total. 1 585 Onlya êw’> straw acts as a filter, and no doubt, experience has
about 20. taught them the chemical and neutralizing property

---------  ---- -—*—  --- •— — c— ----*— ------ -— — of the potass contained in the woodash ; a line of
The following account o f  saltpetre ap~  f ch 8 ia cereetf ’ en* ty ° T■ , . : ,r , ™ , . ,, ,, beneath the orifice of each vessel, to receive the

peared m the Lahore Chronicle,' on the dripi){ng UqM) the earth in the pot being kept well
12th May, 1855, by Mb . G ardener. saturated with water until the whole of lie saline

“ During the Sikh reign, saltpetre was produced matter contained in it, is pretty well carried off. 
in a quantity merely sufficient to supply local demand. This simple, though wearisome, operation, is continued 
Then , Government was the chief purchaser, and it day and night, to ensures sufficient supply or quantity 
was freely sold at from nine to sixteen annas per of the mother liquor for daily operations. This liquid 
maraid of about 100 to 113 Its. weight. It was usually contains but from two to five per cent, by 
usually of a coarse quality, either unwashed altoge- weight of the required article. Oval iron pans, 
ther, or but partially so; whenever required by the from one to-two feet diameter and six to nine inches 
Government for the manufacture of gunpowder, it had in depth are next filled with the liquid ; and heat
to be purified by the European officers then in charge being applied, evaporation commences; the diminishing 
of such works. quantity of liquid being from time ■ to time replen-

« After the annexation of the Punjab, small factories isbed by additional supplies. This part of the pro* 
were first erected in the .TAlandhur Doab and Cis- cess requires care and experience, and occupies from 
Sutlej states, with a view to exportation, vid the. Sot- twelve to eighteen hours of continued labor. The 
lej and Indus, to the Bombay and European markets, impurities as they rise, arc carefully skimmed off the 
Subsequently in 1850, a considerable number of surface of the boiling liquid, from which, on attaining 
factories were established in the Mfilttn and adjoin- a certain degree of concentration, the impure salt and 
ing districts, and lastly, in Sindh. other foreign matters are copiously precipitated.

“ The trade is still in its infancy, and should it This results from the muriate of soda, or properly 
receive the impulse of European capital and energy, speaking,- the chloride of sodium, being equally 
the Punjab is capable of producing from 4 to 5,000 soluble in cold as in hot water. The filthy sediment 
tons yearly of this useful and necessary article, which is scooped out of the bottom of the pan at intervals, 
would realize somewhat about 70,000 to £1,10,000 and heaped by the side of the boiler. The small pan 
annually in the London market.”  in the upper Punjab, after thirty to thirty-six hours’

The mode of extracting-the saltpetre in the upper continued labor, usually yields 8 to 16 lbs. saltpetre, 
part of the Punjab, is usually as follows while the larger pans, of the lower country, in the

« The, surface of the soil is scraped off with a small same time will yield from 15 to 30 lbs., the average 
spade, (called kai or kddar) to the depth of an inch yield being the inedinmlgnreS of each.. The qnautit, 
or two, and collected into conical piles or heaps from awl even quality depend on the nature and richness 
-two to four feet high, which are afterwards removed of the earth used.
sometimes four to six miles, to attain a locality where The soil of the lower part of the Punjab, contains

?;1|  <sl
; Xvsv̂ _ - ^ /  | ■ 1 ■ :
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amuch atrongoi impregnation of common salt than A. great discussion arose at one time as 
the upper. A line’drawn from Pind DfcUm Kh4n or • fo  the possibility o f eliminating alimentary 
from KAlabSgli eastwards to pakpatan on the Sutlej, ^  during the manufacture.of saltpetre, and 
would pretty well define the lino of difference. foar8 were entertained lest the manufacture,

* * * * * ■ 01 llli* • *»• * -“ < * » ,b8" T”  f c L 7 ' A « .  »  » ™»l»l ud  a -  mm derived from the Oovemmont monopoly
ported v:&. the Indus to Bombay, and by a comparison 0f the salt mines and salt pans; hut it appears
with other countries, may give an idea of its future that only an inferior salt can be produced.,
expectations and commercial importance, although certainly the manufacture has been

, . m.h)rtteat BS' A" *' practised. The manufacture of saltpetre hasPrim e cost of 164 IBs. saltpetre at i • ... . . V,;Y  v  r .
the factory ... ... ... 8 0 0 been subjected to a license. Act A i i t .  of

Salaries and expenses-to the fac- 1861, in Sections 5 and 6 contains provisions
tors, per b a g ,................... 0 12 0 subjecting salt educed, whether purified or

Cost of empty bag at Multfm, ... 0 G 0 noj to the full duty, and prohibiting its
Carriage of ditto to Clunjot fac  ̂  ̂ ■- manufacture otherwise.

0 1 0 The coarse kind o f salt, alluded to , is called
Carriage of full bag from the fac “  kalri Mn, ’ ’ or “  mmak shor.

toxy to the.river bank, ••• 0 1 0 Previous to annexation, it was made by
freight of ditto by river boat to a class of people called “  mouars,’ ’ or “  lun- v 'v

Multan at 2 annas per mannd garSj”  and was used by the poorer classes,
of 82 tbs. each,... ... ••• 0 t( The salt was also used, and still is, for pre-
sills and hoondee expenses, ... 1 0 0 serving hides, tanning leather, cleansing rice,

Interest on total outlay at 9 per or as a stimulant for cattle, and particularly
cent, per annum, ............ 0 8 0 camels. It may be purchased at any drijg-

Govermnent license tax,.......... 0 1 f’ gists. The following particulars will serve
, , 8, ■ to show what proportion of alimentary salt ,Total cost at MUltan ghat,... 6 2 6 . . T  1_ _ _ _ _  there is m saltpetre earth.

Freight of steamer, from Multan They are derived from a statement o f the
to'karacM, ... ... l 4 o results o f an analysis o f thirty-two samples

Transfer to the sea-going steamer 0f  sa]ppetre, received from the Multan divi-
nt ditto,... ... ............  0 2 0 sion, made by Mr. Hickie in 1859.

Freight of ditto, to Bombay at
Rs. 10 per ton,...................... 1 2  0 Percent

Commission of agency and ser- , , , . , . . .  ..
vants at Sate Bari ami Kart- N°- ^q | (.• the Shahpur district, contain-
 ̂ b ' * i * itio1 common salt, • 82‘88Banding at Bombay and comey- ditK ditto, 33-70

affee to stoves, ... „ .  ... 0 2 0 ^  ditto, 43-56
Bombay agency and servants at Ditto cHtto,- ditto, 86-84

24 per cent, commission, ... 0 4 0 * Ditto ditto, ditto,. 62-47
Insurance nsk from Chinyot to _ 4l ’

Bombay,...............................  0 8 0 £ 0. * •  TMo, - ^  ^
Bombay warehouse rent, and fire No. » . 40.ron o n  j.. Ditto, ditto, ditto,insurance, .... ... 0 2 0 N o . 00.77_______  N o .* .  Ditto, ditto, <; H  28 -

Total cost cleliyered at Bombay, 0 12 0 N o . D i t t o ,  . shahnur
Price of good saltpetre (at a M *  No. * .  Saltpetre 2nd qtedy, Stepur

demand) at Bombay,............10 8 0 totnCt’ « * * ““”*
__ ;____  salt,... — ••• ■

8-uppbspd profit per bag,... O 13 0 N o .* -  Ditto, oiur,
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per cent, i I now proceed to detail the various methods of Timnu - 
No. Saltpetre, 1st quality Shahptir failure of saltpetre, as practised in different district*,

district, containing common and begin with Multan.
Balt,... ... ... 904 The nitrons earth is first soaked through a filter,

No. 3-,%. Ditto, ditto, ditto, 9'80 after which tho liquid is taken in earthen pots from
No, îV- DJtto, ditto, ditto, 9-8(1 tho reservoir into which it has run, and put into an
No. ■jY'jf Ditto, ditto, ditto, India iron jptui, in which it boils from 20 to 24 hours: when
No. -strs' From Serai Sidhfi, zillah Gngairn, it has attained a consistency, the liquid is put in n

sajtpptre, 2nd qnalily, containing common salt, 9 86 vat, where it is allowed; to cool and settle for life
No. •jrS'if From Serai Sidhfi, saltpetre, night. In the morning tho nitrons substance in

3rd quality, containing common salt, ... v I8’08 taken out in tho form of small, crystals, and is washed
No. From Serai Sidhfi, saltpetre, in a woollen cloth, in which it is then tied arid

1st quality, containing ctmimon salt, ... 3'28 exposed to tho heat of the sun till the water has been
No. -ftp,-.- Mfdtali district, saltpetre, 3rd absorbed,

quality, containing; common salt, ... 5-75 Tho filter is built on an inclineit is formed of
No-ifrV’ Gugaira district, saltpetre, 2nd mud walls oil three1 sides, one side being left- open

quality, containing common salt,... ... 5'70 for tho passage of the liquid to tho reservoir, and
No. tot. Ditto, ditto, saltpetre, 3rd is covered in with reeds (knrreos) upon which the

quality, containing common salt, ... lt'50 earth to bo treated is spread. Tho reservoir tor
No. Jfa. From Lodran, Multdn district, receiving the liquid from the filter is made of pucka

saltpetre, 1st quality, containing common-.salt, it trace masonry, as is also the vat hi which it is cooled after
No. iftV- From My tree, ditto, ditto, boiling. The pan is made of iron, and the grate o f

saltpetre, 3rd quality, containing common salt, 75'G2 earth. The vernacular names are as follows :—
No. ffi/f Multan district, saltpetre, 1st

quality, containing common salt, ... 36-17 filter, equivalent, Mam o'.
No. AV -Thung district, saltpetre, 2nd qua- Reservoir, „ l oo,

lity, containing common salt, ... ... 17-20  ̂llt> » Konajl,
No. sy w- Gugaira district, saltpetre, 3rd Nan, „ Karahf,

quality, containing common salt,... ... 8-22 Grate, „ Ghfila.
No. Gugaira district, saltpetre, 1st Saltpetre can be obtained from the soil in many

qualify, common salt, ... a trace parts of this division, but the most favorable spots
No-tnjjr- Multan district, saltpetre, 2nd for its production are old mounds “ blurs,’’ as they

quality, containing common salt, ... 11-51. m  tcrmed thcrC) (PqniV!1iotlt to the T’hfi or Din, of
No. j f c ;  Ditto, ditto, saltpetre, 3rd Cis-Sutlej,) which arc sites of former villages or

quality, containing common salt, ... 10-44 t aod in whWl niUnrc hag f()r (.e,ltnrie; hcet,
. No- *¥r- Jh-mg district, saltpetre, 1st qua- canyj|§ on prows3 aimilar to wlwt mamliacturi.r3

lily, common salt, ... ... ... a ece ad0pt where they heap up the,nitrons earth, wood
No. flfc. From Lodran, Multan district, M,10S> ^  a n W  mattor_

saltpetre, 2nd quality, containing common salt, 2-40 From the Gujriit distl.ict thc low in g accomH 
In the saltpetre factory of Fnttihpur, Mdltan, a has been obtained* 

boiler 44 inches in diameter and 15 inches depth in The locale of; manufacture is as follows 
the centre, produced 18 seers of saltpetre and 22-J- . ■ . . . .  inW.
seers of salt, thc proportion being 10 ehitaeks of salt In Talisil Phalm, adjommg thc Shahplir
to a half seer of saltpetre. distiKt, •• •• ................ !(,0

Mb, W riciht is of opinion that three-fourths of 1' Ginsu Kharnan, .. ...............  29
the salt produced in tho manufacture of saltpetre ,n GkimI Gujrat, .. ... .. ... 15
might be converted into alimentary salt. D». Brown, o04
Chemical Examiner, states that on analysis, the saline ’ "  1 „
matter contains four-fifths, i. e., 8 per cent, of chloride « I am- 'informed that the simultaneous production 
of sodium (culinary salt) with some chloride of potas- of salt depends upon the nature of the soil, and that 
slum, Some sulphate of soda, a little lime, and nitrate although in tho dhmig, Miiltan and Gugaira din 
of potash.

He is of opinion that it might bo used as aiimen- ' ~ ... .. .... ...
tary salt, particularly if re-crystallized, but that its » By o.irr. IIuctou MicKiiN/.iK, formerly Deputy Mom 
continued use would be liable to produce diarrhoea, juierioner,
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tricts, wjt Is' thus 'produced, ..boing precipitated to iji erected, and parallel to it, another row tit’ posts Is 
the bottom of the pan along with other, sediment dur- placed at a distance of throe .cubits; j» cloth strainer 
mg. the process of .manufacture, in tins district no is stretched over the posts and attached to each of 
such result ensues. A sediment more or less foul, and them. A  stick is then placed breadth wise'os or each 
amounting to-about ono-teuthof the whole produce of the two parallel opposite posts, which acta as beams 
of the pan. does ccrtahaly- -form, but there iS'aO Bttio do in. a pucka house. Over these sticks are placed 
salt in it, and that .little-bo impure and acrid, and twigs of the kappas tree (cotton plant ?) The thatch- 
rock salt so cheap from proximity to the mines, that ihg thus prepared is littered with grass un inch deep 
If, is worth while to extract it, nor.if extracted which, acts ns a filter, and over this is deposited 25 
would it be fit for the food of man. marauds of the kallar, so thoroughly saturated as to

“ The manutactui'crs are the poorer KhatriS,. and allow the water to puss through the cloth strainer into 
Machisj besides the license fee to Government, they the receiver or troughs placed underneath; these 
pay to the Zemindars sometimes an anna a day for troughs are not removed before they have stood 1) hours 
water supplied from an irrigating well, and sometimes under the strainer. If there is yet Some saline matter 
a fee of Ha, 4 for the season, more or less, for the use in the earth, a little water is sprinkled over it rand the 
of the soil. Four or -five men working at one pan troughs placed again under the strainer to catch 
turn out from 20 to 25 umouds per month. They the drippings. The water thus accumulated is boiled 
carry on their work during all the- dry months of in a caldron for 8 or l> hours, or till such time as 
the year.- if he out-turn of season 1857-58, in this there js an apparent change in the color of the wafer
district, i. e„ from the 'dose of the rains o£ 1887 to from muddy gray to deep red. The caldron, is then
their conHnencement in 1,858, may therefore amount removed and its contents allowed to cool. A  little 
to 5,500 moQndg, or nearly 200 tons. after midnight the boiled salt water is stirred up

“ The price of the saltpetre at the manufactories is with a wooden ladle and laid out in the open air in
at present Ks. 3, per maund of 40 seers. It varies Erom small earthen plates. In tho morning the plates are
Its. 2 to 4 accord! ag to the demand. removed and the water having been quietly poured

“ Thc produce of the pans in this district is for the off, the deposit is saltpetre. To refine it again, the 
most part made.to the order of the Find Ddrtan Khan boiling process must be repeated.” 
merchants, it is by them exported, to Mft)tan and The process followed-.hi the Iloshyarphr district 
other chief marts. It is coarse and impure ns.it is somewhat different, from the foregoing, 
issues from tho pans, hut unctogoos refinement after “ The earth, in which-saltpetre is known to exist, is 
export.”  collected in heaps, and small yharras (earthen pots)

Tho mode of manufacture in the district is ns are filled with it. Those arc put upon a stand made 
follows — of earth, of a height sufficient to allow of a “ tind,"

“ The earth in which it is found is collected and anothw description of earthen pot, being put unde,
. placed on a flat filter made of twigs and supported on ^  ,umiCd “ ghurm. the upper vessel has a 

pillars 3 or 4 feet high; water is then poured over this hole in tho l,ottom> ®»d watcr ponrccl into jt, on 
layer of earth which dissolves the salt. Tho solution tho toP of the carth a,reildf thore> ifc is alIowed to 
as it passes through is collected in a vessel placed un- trloklc down thro"Kh ho!c the bottom; the 
dcrneath,liavingbeeh made proviouslyto filter through ,vater thus filtered through, is then boiled in a “ km- 
an intermediate sheet of cloth which retains the undis- rdlm”  11 Ur^  5ro“  vosscl> and tho scum iis n 
solved impurities. The solution is then evaporated to t0 thc t0P iB rem(,ved’ A£tcr blf «  thoroughly boiled, 
about one-fourth its hulk by boiling, after which, on «  is W *  lW“rcd out into lar& I*"8’ ia wh,cl* 
cooling, the nitre crystallizes. In this impure state it i£ Gr6dua11̂  c^ fltaIlizs!'s> “ d t ie raiduc tbf  
is used for frigorific purposes. Its value is Jte. 8 a mahm ttt. th° bottom ot tll° *  th^ w»  '
maund. Purified nitre, “ shorakalmi,” is produced by ilwa'"’ 88 18 a eoarse liPeolcs of salt which is contra*
dissolving, filtering, stnd recrystallizing the impure*1 hand.
article ; when pure it is used lor gunpowder, &c„ “ Thc ^apomuon system consists m putting the 
mid v fl.li.ics Its, 8 ft niaund  ̂ Cftrth into ft siruill pitckft to the depth of ubout

From Amritsar the following account has been an inch, in which water is poured, perhaps two inches 
received. “  Saltpetre is prepared in Aptalah dnrinw ■decI): this te.allowed to .stand a day or two MuMh-,, 
the months o October and November, The follow- a pbig from the bottom being withdrawn, the liquid 
ing is .the process of manufacturing it from a species ’**' admved to ni" 0® >nto Mtotl,cr small tank, where 
of earth called hollar. it crystallizes ; the water being evaporated by the

“ A row of perpendicular post each two cubits ■ ljun’‘j »‘ly!S-” 
long, stuck at the distance of a foot from each other Tho exhibited samples arc 33 follows—
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3 a 6 __r 522 1  Saltpetre, from Shor- is principally imported; it is used tor sore
3 8 6 ‘ L lc6t D epot* Ookmib- eyes, in some kinds of opthalmia; and the

f c o' SI03TEB OF JHUNG. sample called “ phulla fetkan,”  jrom Bun-
(! ,  W t, noo, is noted as being invaluable lor wounds

387. — [ 571 ]. Saltpetre, Mmrah ^  The chief value of alum is as
hskm  irom thc Y u8uf“ 1‘ “ 3  a brightener and mordant in dyeing, particu-
1 eSbWttr' »*• 6 P "  rtaUnd- L0CAL larly with madder.

Committee. ^he alum made at Kalabagh, is always
388. - [  572 ]. Saltpetre in crystals of a pink;Sh coiori which arises from chloride 

(shora kalmi), prepared by K ha.kas  K han, ^  jron< j t  is remarkable also that the alka- 
Beahawur. Local Exhibition Committee. ^  bft8e of Kalabagh alum is soda, while

Value, Its 13 per maund ; used in medicine, and English alum is potash, and ill some
for gunpowder and fire-works. foreign alums, is ammonia.

389. — [ 122 ]• Large crystals of salt- Bitumintma abale, yielding more or less
petre. Deputy C om m - aluni) is abundant all through the Salt.range, 

u'ligiion. btoneb. for although the manufacture is confined to
390. —f 620 ]• Saltpetre, crude. Ea- Bie t w0 places—Kalabagh on the river banK

.tab of JmND. and Kutld in the Trans-Indus portion of
,1 iilltl. Bie gaB range, there called the Chiehaiii

3 9 1 . — [ 621 ]. Saltpetre, refined. biHa_ ; t ia exported to all parts of the
Saltpetre is also exhibited from Kapurthallit (023), p ul - lb aQ(f Hindustan, being shipped from

Gujramv-alia (430), KatihaUd, the Hussar district ,j  to He 80uthern districts of Dera
f 4(W  Rofctak (702), Ambllla (704), Luclhiana (709), riUA /l lT1v»n
SEdhar (726), Amritsar (purified sample) (757), Ismail Khan and Dera Gbau Ivlnm. 
with raw and refined from PhaHyan of Gujrftt, from A t Kalabagh the principal place of work*
Harapa iu Gugaira (01.8), from Dera Ismail Khiiu ju„  js af Chatab, where the shale strata,
(927), and the higher Ilills in the Dera Ghazi Khali called “ rol,”  are nearly 200 feet thick. Shafts 
district (928), also from Mithankftt, and Dera Gh&si excavation of the shale are sunk, some of

• S M S S S M T S t f  * » “ d l mT e tPollock, at the rate of 8,000 maunds per annum, and by Dr. Elemmg in 1848, to extend -0 / feet 
the manufacture had increased considerably in 1853. from the entrance. The shales are very soft,
The amount of duty realized by a tax of Bs. 2 per an4 He roofs of the excavated portions
vessel or “ karikwa,” gave only Bs. 404. In 1854, . fl nQ precautious being taken to prop
contracts were given out for each lalisil, am i e ^  roo‘f wbetl the underlying matter has
S O & f ^ t s T i t h l f n o t  risen n«y“ er.° been removed. The shales have been known 

Front Shahjifir, saltpetre is exhibited. It is found spontaneously to take fire in the shafts ; and 
throughout the “ Bar," especially on the sites of an- j ) r pieming relates that smoke was con- 
dent towns or villages : Bs. 2 » maund, is its value gtantly js£raiBg from one of these, which had 
there. taken lire five or six years previous to his

fisit in 184*8. This is owing to the dceom- 
ALUM. position of iron pyrites, or sulphuret of iron,

Both native and European alum are met which abounds in crystalline nodules through- 
vith the latter being white in . color and out the shale. The shale when dug out, is 
quite pure, on which account it is preferred loaded on bullocks in the common blanket 
in medicine Alum is manufactured in con- sacks everywhere in use. The road descends: 
aider able quantities at Kalabagh and Kutki, by a steep path to the bed of the Sina 
whence it is exported to all parts of the nullah, and thence to Kalabagh along the 
Punjab and upper India. The white alum hanks of the Indus. At the alum kilns of

•i
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Kalabagh the shale varies in value from 14 ly at two villages-rGari and Tatti— up the 
to 17 maunds per rupee. The red mound- south side o f  the Salt range, eight or nine 
like kilns form a striking feature at Ka-la- miles from the river.
bagh; the fumes from them are said to be The quantity o f the salt which is proper to 
very unwholesome, the population is sickly, be added, is judged from the appearance o f 
and goitre very common, though it is not the mother liquor. W hen the mixture has 
attributable with any certainty to this settled, the alum solution appears as a clear 
cause. brown fluid, which is drawn off to evaporate

In making an alum kiln, layers o f brush- in vats under a shed. In  these, as evapora- 
wood, generally “ jhau”  or “  pilchi”  ( Tama- tion proceeds, the alum is formed in crystals 
nx), which abounds on the banks o f the river, o f  a pink color, the color being derived pro- 
are spread on the ground ; then a layer o f bably from the salts o f iron contained in the 
alum shale is laid upon them, then more liquid. W hen the crystals have formed in 
brushwood, and so on, till the pile reaches a considerable quantities, they are removed 
very great height, from 20 to even GO feet and washed slightly with cold water on strain- 
high ;  the half formed pile is lighted first, era o f “ sfrki”  grass and left to dry; after 
and the combustion moderated by sprint- which they are heated to fusion in iron pans, 
ling water i f  necessary; subsequentlyv more in which they liquefy by their own water o f  
layers o f shale and brushwood are ’added crystallization. This liquid is poured into 
tili the whole reaches the height mentioned, earthen gharras or jars, and left to cool and 
A  pile takes 6 or 8 months to burn, and by crystallize; when the process is complete, 
the time the operation is complete, the heaps any water that remains is poured out o f the 
have acquired a brfek red color, due to per- crystalline mass by boring a hole in its sur- 
oxidated iron, and its surface is covered with face; the gburra is then broken, and its 
an efflorescence o f  alum, containing a quan- contents broken, into lumps, these form the 
tity of sulphate o f iron—-kahi or basis. alum of commerce. It appears that the

The calcined shale is next lixiviated with inhabitants o f Kalabagh have for many gener- 
water .in large and somewhat shallow tanks ations carried on this trade and manufacture, 
o f  baked earth about 12 feet square and 18 the process o f which differs very little from 
inches deep. W hen the soluble matter o f  the European.
the shale is dissolved, the liquid is allowed to A t Kutki, across the Indus, in the Chick - 
flow off by a hole (plugged up during the alii range, there are opposition alum works, 
first process) into a similar tank at a lower They are owned by a company o f  eight mem- 
level. In  this the liquor deposits by subsi- hers, who are residents o f ’ Isakhail, and are 
deuce its mud and impurities, and again is o f much more recent date than the Kalabagh 
drawn off into a third vat, lower down works, which have gone on for eiglff or nine 
still. It is then poured into iron evaporating generations; the materials at Kutki are ob- 
pans, and mixed with a dirty looking salt, tained at a much cheaper rate, 
called “ jainsan,”  from which it derives an A t Kalabagh, the cost per diem of keep- 
alkali which converts it into the alum o f  ing one “ karah”  or evaporating pan, in- 
commeree. “ .Tamsstn”  appears to be similar eluding cost o f shale and fuel, and the fees 
to the saline efflorescence o f  B ell lands, and paid to the M alik o f Kalabagh, is Ks. 10-4-6, 
consists o f sulphate of soda with a little com- A t Kutki, the shale is cheaper and the fees 
mon salt, and a very little carbonate of soda, are lower, there being only one lor wafcer- 
Jamsan is obtained at Kalabagh by evapora- right payable to the Lumberdars o f Isakhail; 
ting a solution o f the “  kalr ”  soil, collected the cost is therefore only Be. 8-10 per diem, 
in the jungles east of the Indus, and special- a circumstance likely to affect the Kalabagh
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mouopoly. Some jealousy it ia said exists SAJJI OFi BARILLA,
between the new and old porks. This is an impure carbonate of soda, pro

At Ivut-lu, about 10,000 maimds areannu- b buming lants of the 8ahoU lmA
%\ 1 ,r  ally produced. A t Kal&bagh, about 12,000, ‘ „  .• n  i ,,, „ other species, and collecting the ashes, winch
ff-.v'..1- during the 10 months o f the year for which , , , ua  ... , . ,,. 5 , , - melt into a dark colored maas. “ Sam lota’;.! they are worked. . , . , . , , . . ., , j,,. _  , is a somewhat purer kind, hut still contains

Ivaiabagh alum sella at Es 3-4 a maund • , .. - ,° , , r , , , -r, an immense amount ot organic and otheron the spot; Kufcla alum at Es. 2-8 s there „ ,, , ,, , , . „ ,,..5  . ,, , ’ foreign matter, such as the sulphates or soda
j , n° \ erenco in 1C_ *lua ‘tyi #  '“ l0 ox* and iime, chloride of sodium and potassium,' 
pense o f making it at Kutki is less. BUi,*ide of sodium, sulpho-cyanide and ferro-

3 9 2 . :— [ 905 ] Alum shale, from near : cyanide of sodium, together with silica and
m i ICalabagh, and found clay.

1 ’ throughout the Salt The principal places of production are—-
range. M b. Mathews. Ghigaira, S im  and Jhung.

3 9 3 . —[ 90G ]. Alum extracted from it. The foIIow%  nccount of tll° manufacture
of sajji lias been received from Gugaira.

I lie shale contains alumina, silica, carbonaceous fN ... . 
matter, and some sulphate of iron. ^  18 Aro,lucctl fnm tw> dlfif ent l,lants «grow spontaneously in brackish soil in the bar tracts

3 9 4 .  — [ 934 ]. Alum from Gnnndari of the Bari and Riehnab Doabs, called '• kangan khar ”
|., c, . p, hills. M unicipal Com- “ l*n& geira,” and “ phisak Iftai," the last two yielding
Wra W  a Kill. iilTTEE. inferior, and first superior, sajji.

r aoK i a it The “ kangan khiir”  plant yields the best alkali.
oJ'Ot I "35 J. Another sample, by Tho ptiro sajji from this plant is called “ loti sajji,’*

1.MAM IjAKSU IvEAff. ami the residue mixed with ashes is called “ knngan
3 9 6 .— [ 936 ]. Alum earth (shale), kh&r sajji.”  The other two plants yield only a dirty 

from the same an(l *rcEerior substance known as “ bhdtni sajji,”
“ devil’s soda.” This is black in color, and sold in 

I 955 ]. Black earth, “ rol, ”  used pieces like lumps of ashes.
I, in the manufacture of The process Is as follows:—The shrubs ripen about
, tu ' alum. October, and the process of making sajji is carried oii

r A . „ - throughout October, November, December nnd Jann-
3 9 B . - [  954-5 ]. Purified alum, from ^  Tho m t ^  to cUt dwn the pUmte with

Ivaiabagh. Deputx COMMISSIONER. a wooden scythe called “ tulwar" They are then
The value of this alum is about Es. 10 a maund. allowed to lie on the ground in heaps to dry. When
3 9 9 .— [ 579 ]. Keel alum, Ealabagh, inflammable, n pit in the ground is dug in

„ , ' 4 0 0 . — [ 956 ]. Whiteraiawnr alum, Kalabagh.
4 0 1 .  — [ 630 ]. Alum, from Singlmna.

Gur«(»II. Probably from a shale con-
0 ' taming sulphate of iron and alu-

Mina- ■
4 0 2 .  — [ 298 ]. “ M urbo”  (Murabbab).

i i . This is a compound of alum
IjfltiaUl’ mjca used ns a mordant . „ •, . . ,

fV o , ,,, ■■ a hemispherical shape, about 6 feet m circuniforcnce forlb" vellow ire of naviilu (see Class IV., bub-uluss . . . .lui yci f , and d deep, at the bottom of which one or more in-
((,), at/ oc.) verted “ finds,” or earthen vessels, are buried, having

4 0 3 .  — [ 819 ]. “  Pasut.”  small holes pierced in their upper portions; the holes
Tliis is a compound: of alum with some gray slate, are kept closed at the commencement of operations,

;fi small frugnicnts used iu dying black. ‘ A fire is kindled arid the dry plants placed in the



ipacc («) with the aid of a “ sAniri ’’ or bM i M  -r. . . , , .

~:»zs
through with the « tintl ” the residue is stirred rm  ̂^  SClls at Ks- 8 11 raaurl'1
with a stick called “  nmsharl,” which has a round ,afH“  ® ? ^ T  “ tte" d“ 8. the nuujnfactnr*» ?»■>. 
hat piece of wood at the end, like «  ladle, or with m Jn < f 1U,d llftUlg> 13 about 4 M'» V"'

< ■ * » * 4  *>* a“  “ ;  k t -  3 “ » " « » “ ” »
allowed to be put, on the fire, otherwise the whnln r , .............. , „
mass would blow up and endanger the Urea of those accent o J ' i u S g h ™ ^  " 0d “ “ “  w‘

earth; it cools in 3 or 4 days b i  e a X  t L  ou !  ? it is used also for nuking
when wanted, p’ a" d a 5,0 ln til° I" '00*83 of purifying sugar, and

mi „  ... . in paper making,

hma ” When the earth is removed the substance is S f l m  i ^  T Z ' r “ " T
found in a solid rooky state, it is then broken out. on th7 ™int. * °* 8np0r3tltl'>,, :
with a tool called “ wadnsm,” or wooden crow-bar.
Then the “ finds ”  that are underneath ate also 4 10 loltownig is an account o f the manufac- 
r amoved, and being broken the contents, are taken f- tit'o in Sirs a.
0ni'.y  , ,  . Sajji, which is a preparation from a plant bearins

1 ■ residuary mass in the pit is crude dirty potash, the same name, is of three qnalites * 
hut that which is found inside the “ (duds ”  is clean The first is called the “ chuwa,” the second «  blithe, ’ ' 
and Irec from ashes, &c, &e., it is called lota sajji, and the third “ kinira.”  All three qualities are produce ’ 

cyuso onni m t e “ tind ’ or “ lota.’ ' at the same time, and by essentially the same process
i he proportion produced of kangan and bhutni of manufacture,

Wjjt is four seers from a maund of the plant, or one T1H plant is cut during the months of October, 
own ; and of the iota sajji, one seer in a maund, or November, December and January. When cut, it is 
W,,.' Part. allowed to dry for twenty days. The process of

ero 19 110 rfltcabl° tox 011 sajjn The land burning is just the same as that already described, 
producing the plants, is leased out in plots or Into the pit is thrown n small quantity of the plant 
according to Talisil jurisdiction. The. average of and burnt, fresh plants bring gradually added to keep 
7  last bVC years will bo found below, tiie yield up a constant fire; and this is continued till the pit 

°  Ca<j '  a f .  13 not shown. The quantify of sajji fills up. During this process a liquid matter exudes 
manufactured m the district is not large, the plants from the plant. As soon as this is observed the 
wing exceedingly valued by contractors for feeding orifice of the ghurra is opened, and (hen the liquid 

' icir camels. matter and ashes are stirred up together. A long
stick, very pointed at the end, is held in (ho opening

---------A...— —_ , ,, ■ ,— _____ ____________ _ °f the ghurra, to prevent the sajji inside from being
j contaminated with ashes. The alkali found in the

Name of Tahsil. Sum for which loused, ghurra on cooling is called the chdwa, o • first quality
— .— _—M..,.. — ----- .... , _________ sajji; that which remains over the pot and under the

ns. ashes is the bathd, or second quality; and that on
HnTmla’ "  “  "  9^0 enrfaee of the pit, is the khara sajji, or third
Pak Patau, .. ., ' ’ 4 l i .14 quality.
Syadwala, .. • °* The plant comes into bios®,m about the month of
liurrappa, ........................ 8,095 September, and is burnt when in flower. It is nsp-

Total, 5 years, ^  — — ------------- -------------- :— — v— —
Average iTvv ~ * Ĵ emi>ranc*um byCapta'm E. Robinson, Superintendent of
___ h 5 1<t77' Bhuttocmia, repftrtUogr ^jji plant, ftn4 the pWJparato of

..........  ................. .... - --—J  alkali therefrom.

<SL
Class, L IHvimti TIL Sub-Class (C). ^
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W  that the liquid which forms tho a #  of the (by Europeans) “ hhna,” mid 1 once made the same
,i,s, quality is the produce of the flowers. OT<* m>'stlf’ ,,ut t!ie ™ f c;! carefu.Uj'

The plant spiimrs up spontaneously, and thrives between them, calling by the names of white .and red
best on a hard and clayey soil. The stems that have M »» and lahni, otiw M c e m s  which arc
(lCe„ , «t away shoot out again in the ruins, and by the « *  »«d  in the manufacture of saj.,, . though 1 have

‘ . i r  ,.• ti'i ervemr little doubt that with proper manipulation, they too,,.,dd season are a*un ready for cutting. I hey grow ^  M  (/ J a wohW rrodncc

t0T h e X t ° «  ;  susceptible to the influence bttilla* There are many squaw miles densely cover-
Of the White- rains ; and previous to manufacturing, ed with this last s whereas he khar f  compawUroly 
■if it is nr k  affectedbv the mins, ‘the quality is gen- rare. Camels arc ravenously loud of the latter,, and 
l l l v  dcieriornted, and the yield from it is by' no the great difficulty in the “ bar,” or desert, is to beep 

■ the; camels from destroying it. Large quantities are
T n X “ 2 t  necessary, is to cut a sufficient brought in green to the Uftltfn market for fodder.” 
quantity of plant; for, i f  during the burning process 4 0 4 ; .— [ 5 8 1 ] .  Crude soda, “  altar, 
the supply should fail, and the fire he extinguished from Yusufzai. Lou Ah
before the jut hits filled, all the labor is lost. ilStulWlU\ CoAIiMITTlSIiJ*.

The quantity of plant (when in its green state) " /  „  w „  ntlt .
required for one pit, is estimated at from 20 to 25 Used for soap making, &c. - ulue 8s. 6 per nmund. 
matmds. _ _ 4 0 5 .— [ 167 ]. Five specimens, show-

Sajji is very extensively used in washing and dye- ing the sajji ltt its Various
ing cloth. It is also applied to injuries sustained by OlTSik qualities. LoC-VIj ExttIJ.il-
camcls and horses, and f  believe it is used to dnrifv
sugar. The sajji of flic first quality, or chuwa sajji, «O If COM MITTEE. ......................
is 0f a light red color, and sells at the rate of lte. 2 Black sajji, chuwah sajji, sajji pa61, two others, 
per matttid. The second, or biithk sajji, is of a bfitha and khiira.
dark-grayish color, and sells at Its. 1-8 per raaimd; When the, pit-in which the sajji has been prepared 
the third quality, or khiira sajji, is of a blackish color, ia opened, on completion of the process there are no 
and sells at Tts. 0-8-6 per mannd. ashes or residue found, but the alkali appears like

The traffic in this article at times ia very great, and glass sparkling in masses. To every quarter seer
largo quantities are exported to Europe (?) of first-class sajji there is 1 seer of second quality,

Mr. Edgeworth (then Commissioner of
Multan) gives the following account of the ^  gaa0wiila, amt-HteilpAr, 20 maunds •,. but now 
sajji plants. the “ bangur ” limd is so much brought under cultiva-

“ The Sajji ia exactly the barilla of commerce, a tion that the spontaneous production of: the sajji plant
carbonate of soda. It is produced in Spain from a has much diminished. m
plant extremely similar to that from which it is made village Clmtalla, ... T o ‘
hore.f The latter is termed m this division khar, (i ■ « MoM,rflrh 75
ur in Persian « ash khar.” The scientific name is, „  <( 75
Coromjlon Griffithii. « « Bemngath, ... 10

“ A Similar species is cultivatedlm Spam extern- „ .. Marimlwala, ... 100
si rely i and as the price in England is from £9 to „  Rajpura • ... 10
£12 per ton, I have little doubt that it could be „ ... OokTifinwali 20
most profitably cultivated In the bare wastes ot clay, h ’ 5
otherwise absolutely profitless, so extensive both in .—,—
Bhatteana, Sirsa, and the Punjab. Total, ... S7o

“ i. have heard the plant producing the sajji called fn TaMj Fftzilka> it ia madc at Shaukargarh,
____ ____  ' Abdhar, Azimgarh, Alkmgarh, Dhafrnpura, I’.'bn*

•walk, Kamalwiila, TiitwaU, Pajitwak, Gainjld, Kotli- 
t BarlJla or Barilior. In vflnon.-: parts of Knopi, c,.f« , 1 illy Usniatigarh, Giddr&mvah, Ahniddpfir, Am1q.1V,

in the Spanish Seaports and at Tfflmrtlte, a lino soda ,3 manu- *■ .. » 8
fretural by burning some varieties of plants which grow n e a r ------------------ _ _ _ _ _ ------------------------- -
th... rnnxt ...... . the >P<%> Mlrt saheomut her- . . .
. .. -T-, ’ „ ia called barilla, and stiU coa- * Ko doubt “  liSni" and l ir a”  are both iwed i.u making
Z 't r n  ,m important item in Brbish trade. It U Imported in m 'W M o r  eo-la (blniUil ttjji) hi Gugaira and other place., 
hard porous masses o£ a opecUed frown color. --J-- 1-
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DotarinwaH, Senijgenu, Kfihtn, Faridkot, Bah&dar- in presence o f the nitrogen o f the air and o f 
garh, Ilattipur-SurAnwftlf, AmuwsK, Mahmfidgarh, common Sa]ts whic]i ja purified by  sublima*
Bakshgnxli, Kaliibi'ta, BahawalMsht, Glul&bgarh, Bah-
logarh, Haripftr, and DanlatpAr. The total[ prodluce ’ mixture with nitre
of these villages is m the aggregate about 1,000 , „
maim(Jg and water, and m  arts m  tinning and solder-

Sajji of first quality sells at Us. 3 per raattnd •, ing metals, and in the operation o f forgeing 
do. of 2nd do. (bat’hi chfrtva), lis. 1-8 per maund, the compound iron used for making gun 
do. of 3rd do., Hs. 0-12-0 per maund. barrels by native smiths.

If there is an usually abundant produce, the rates ^  ,g ^  ^  .q e  in tho vicinity
comedown to Rs. 2-8, Its.11-4 and 10 as,, respectively. . . . L ,, , -n.
This year (1804) scarcely any has been made. burmn8 beda of eoal m bcotland and ^

4 0 6 . - —[  919 ]• Sajji, value 8 seers per land’ and ? ear tbe volcaaos ol V e™ ’ 
mo/vi i - E t n a ,  Solfaterra, &c.„ . rupee. (920). Kangan ’

H P " -  khar, value 23 seers per 4 0 9 . — [ 154 ]. Large mass o f  nausba- 
rupee. (921). Butni, 34 seers per rupee. J[m al, dar, from Kaithal and Gula.

„  407.—[ 926 ] .  Po- L ooA 1 Com m ittee .
tash (properly soda.) 4 1 0 . - [  ]• Glass vessel used in,

4 0 8 . — [ 913 ] .  Impure carbonate of the manufacture.
, . 0 anwrii„ -  fh fi aaiii Sal ammoniac or naushadar is, and has been, tor 

Shahmir S da’ ' ’ ,. ages, manufactured by the potters or ktouhurs of the
Nufipw. and 8ajji l0ta. D eputy tahsils of the M l  districts

CoMMIssiONElt. chiefly in, the Gtfia tahsll, and more than anywhere
This is manufactured in the “ bar ” of the tehsil else at the village Gbintalluh.

Shahpfir, and also worked in the Salt range ; the The only village in which it is manufactured in the 
“ saiii lota”  is the purer, so culled because eollec- Kaithal tahsil is Manus.
ted pure during the burning in “ lotas.” Value, 1-8 The amount of it manufactured annually m the 
per maund. ' district is estimated as follows

Saiii also is exhibited from J a la n d h a r ----------------- --------- — - - -  “
(7 2 2 ) ; * also from Lahore as ^m edicinal m e  Q u a y ._____
substance; and from .Dera Ghazi Khan, maunds. as.
(941). Kaithal, ... 800 4,500

N A U S H A D A R .-S A L  AMMONIAC. Gfila, .. 2,000 30,000

This important salt (chloride o f ammo-
r im .)  wliinb »  met w ith in  ever; baMr, i .  b , f c P«  . .  “ " f  “
manufactured largely m  the Kuraal district ^  JwVliri,apfH. hl tho N. w . provinces, and to 
— Occasionally it is extracted from brick Fb4pfar and Amritsar in the Punjab, and who also 
kilns in other districts, but in small quan- seq ^ on an average at Rs. 15 per maund. 
tities. I t  is used both medicinally and in The salt is procured by submitting refuse mat ter
the arts. The sam ple exhibited arc .inner- to .obllmatio. h  * r i  «*»'■• »  1 *

but m a .y  Z  not prolnced in the » W
district whence they are exhibited. ,T__ _ , '

The production o f  naushadar in brick The process is as o. .

kdns is probably owing to the decom poo- * * £  * bc ^  in certaill ponds, are put all
tion o f watery vapours by the red hot bricks ^  m  outaide of CReh brick kiln, which is then 
---  ------ ---------- ------r—     -------  heated. When the said bricks are half burnt, there

* No, 730, called sajji, from JAlantlhnr, is kald, sulphate of exudes and adheres to than the , ‘ ,, Tm
iron ’ which mmshMar is made; this matter is produced by
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the heat of the kiln in the hot weather in three days, substance which is designated “ phali.” This phall 
in the cold weather in six, in the rains no nausha- is produced by the sublimation of the salt from the 
dar is made. On the bricks producing this substance, body of the vessel, and its condensation in the hollow 
which is of a grayish color and resembles the bark neck. There are two kinds of “ ph&lt the superior 
that grows on trees, they (the bricks) are removed kind is that produced after the naushddar had been 
from the kilns, and when cool this crust is removed on the fire, for only two days and two nights, in 
with an iron scraper or other such instruments the which case the neck, is only partially filled with 
substance which is thus produced is of two sorts ; the substance, and the yield is but 5 or 6 seers, 
the first kind which is most abundantly produced, and and sold at the rate of Its. 16 per maund; tbs 
is inferior, is designated the mitt! kham of naushadar, inferior kind is where the naushadar had been in 
and the yield per kiln containing 15 to 20,000 bricks the fire three days and three nights, and the neck 
is about 20 or SO maunds ; it sells at 8 as. per maund ; of the vessel is completely filled with phali, when it 
the superior kind which assumes the appearance of yields 10 or 12 seers, and the salt is sold at !Rs. 18 
the bark of trees, is called “ papii,”  and the yield per maund.
of it per kiln containing 15 to 20,000 bricks is That portion of the sublimed naush&dar which is 
not more than 1 or 2 maunds ; it is sold at the rate formed in the mouth, and not in tho neck of the vessel, 
of Rs. 2 or 2| per maund. The mahajans who deal is distinctively called “ pliu!,” and not phalf ; it is 
in naushadar buy both the sorts above described ; but used in the preparation of “  surma,” and is esteemed 
each sort requires special treatment to fit it for the of great value, selling nt. Its 40 per maund. 
market. The “ khim mitri” is first passed through Bach furnace is ordinarily of a size to heat at once 
a sieve, and then dissolved in water and allowed to seven of these large glass vessels containing nausha- 
crystallize. This solution is repeated • four times to dar.
clear away all impurities. When this has been The villages in which naushadar is manufactured 
accomplished, the pure substance that remains is are as follows s— 
boiled for nine hours ; by this time the liquid has
evaporated and the resulting salt has the appearance o f -------------------------- ------—----------------- -------------
raw sugar. The “ pdprl » is next taken and pounded ^  t o m S r
finely, after which it is mixed with the first prepara- manufacture of
don, and the whole is put into a large glass v e s s e l -------------------- — —,— 1—__—   
made expressly for the purpose. This vessel is glo- KaitluiI) M4 4
bular or rather pear-shaped, and has a neck 2J feet
long and 9 inches round, which is closed at the mouth, Gula, Grumtnllah, 15
or more properly speaking has no mouth. »  Knrrnh, .. _ .. 1

The composition to be treated is inserted into this ” Ban";1 f?:lm‘lan, ’ * f;
vessel, by breaking a hole in the body of the vessel, ” Bindrano, 2
just at the lower end of the neck. This hole *s _ __ 1
eventually dosed by placing a piece of glass over it,
The whole vessel (which is thin black colored glass) 4 1 1 , -  [ 605 ]. Sal ammoniac, from Yar- 
i, smeared over with seven successive coatings of kalld, JJ j j  The Maiia.
clay.

The whole is then placed in a large 'earthen pan BAJA, 
filled with naushddar refuse to keep it firm > the neck 4 1 2 ,— [ 628 ]. Sal ammoniac, from Fir* 
of the vessel is further enveloped in a glass cover m oz„ fl . .  r n , rMrs
and plastered with fourteen different coatings of clay «lllf,a«. P ■ OOMMIS-
to exclude all air, and the whole concern is then placed BIOICEB.
over a furnace kept lighted for three days and three gal ammoniac is also exhibited from Ludhiana (No. 
nights, the cover being removed once every twelve 708), Jilandhar (727 and 735), Amritsar (745), La
bours in order to insert fresh naushAdar in the bore (854), where it is exhibited as a mineral rnedi- 
form of raw sugar, to supply the place of what cine; also from Gujranwalln (No. 894), and Dera 
has been sublimed. After three days and throe Ghazl Khan, 
nights the vessel is taken off the furnace, and when
cool, the neck of it. is broken off, and the rest of BORAX.
the vessel becomes calcined. 10 or 12 seers, accord- . „ u n  i
;ag lo u,e gize of the neck of the vessel containing la »  bi borate of soda (N »0 2BO* +
the naushadar is then obtained therefrom, of a 10 H O) called sohaga, or * t i n k a l i t  is ob*
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taiaed in Thibet and in the Puga valley, in The Committee represented as follow s:
Ladakh. “  nth. That boracic acid, is now only obtained from

There it is collected in an impure state on certain springs at the Lagoons in Tuscany, which are
the borders of certain lakes, as they dry up, undor the control of a sin8le proprietor, who has
depositing the salt. The material is smeared “ 7 °  ^  n • o,r  o  . “  7th. That about 1,100 tons ot boracic acid are
with fat to prevent loss by evaporation, and annuajiv imported from Tuscany into England, and 
is thus transported across the Himalaya, on arc there manufactured into boras, of which about 
the backs of sheep and goats, to the plains, two-thirds are consumed in the Staffordshire potteries, 
where it is refined by boiling in lime water “ 8.*»• That the supplies of tincal from India ap-

• , .. ‘ pear within the last few years to have varied from 300and evaporating. ,, v o  . to 600 tons, per annum.
It is used m medicine; m -he at s, as a « That the present price of borax is about 

glaze for pottery, as also by jewellers to Jgg2 per toil, to which it has been raised (under the 
clean gold, silver, &e. A  sample o f borax has operation of the existing monopoly), from £50 within 
been sent to England. It cost at Kangra, the last five years.
from whence it was sent, Es. 4 per maund “ '<>*■ Tilat tho ™ vc P\ke m“tf ftlly “
=  *»• 118-2-10 per ton ; rt was sold at Dun- gt about p(jr ton> there is I10 douht th« consump- 
dee tor £85, say Rs. 350 per ton. tion would be doubled.

The borax is found at an uninhabited spot, utk  That an increase in the consumption of
named Puga, on the Eulangchu, a small borax would greatly diminish the use of lead and other 
stream which is full o f hot springs, and substances, which are very injurious to the workmen.

, • i • • i  t t  j •(. “ 12th. That since the recent nse m the price ofwhich joins the Indus on its eft haul some ^  ^  ^  mon in the disirict have observed a
miles above Le, 1 aga stands m norm  la i- gVGat increase in cases of paralysis and other diseases, 
tude 33° 12 ' and east latitude 78° 1 6 , at an usually attendant upon the use of lead (which is sub
elevation of 15,264 feet above the sea. The stituted for it).
borax is ejected in the bed o f the stream by “  Uth. That assuming the freight from Calcutta or
the numerous hot springs at various tempe- Bombay to England, to be Si per ton the tincal of 

0 , , India might (in the present state of the market) be
ratnres, irom 8 an up war s.  ̂ brought into competition with the boracic acid from

The borax of M onte Cerboli, m i.uscany, Tuscany, oven if the former should cost £70 per ton 
is found also in connection with hot springs, at the port of shipment, although at such a price there 
and with sulphur in the immediate neigh- is not likely to he a great increase of demand, 
bourhood. The Puga hot springs range from “ l5th- That if> however, tincal could be obtained 
orv r -l .I . i i at Calcutta or Bombay, at about £45 per ton, a ready
80 to 1503, and there is a sulphur mine on ^  ^  be ^  a handaome profit realiZcd
tli6 banks o f til© stream, and. numbers ot in this country for a much larger quantity thaii has 
coarse garnets are found there. hitherto been imported.”

The commercial importance of borax may he The subject had been taken up with much 
inferred from the fact that in England in 1855, interest by Ca m . H at  and others, and it. 
a committee of leading men in the pottery and wag after communication with them that 
porcelain manufacturing business, forwarded this address was forwarded, 
an address to Loan D at.hoitsie, praying for ^  very good idea of the locality o f pro
information as to the possibility o f importing Auction wi]l bo gained from the following 
borax from the Himalayas and pointing out account) compiled from the correspondence 
how essential was borax as a material in the M esses. B arites, E d g e w o r t h , and H a t , 
processes o f pottery glazing, and how limited j n QAFr. Ha t  wrote as follows C—
it was in the localities o f  its production.

The following extract will explain the ~ 
objects o f the address, and the necessities £ £ £ *  «  *
that led to it. States. Kangra. 13tti March, 1̂ 4.
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« 4, I have visited RugS, in the territory of II. II. state it nearly all finds its way to Jagidri* in the 
Maharaja Goolab Sing. It is a small valley, which plains, and thence I presume, goes clown the ̂  river 
may roughly bo calculated at two miles in length, and Jumna or Ganges. It is probable that little, If any, 
three-quarter mile in.breadth; (*. e., the portion from finds its way to England.
whence the sohaga or tincal is collected)) it extends “ Puga is not, however, the only place where the 
east and west, and has a fine stream running through sohaga is produced * there is another locality near 
it into the river Indus, but the portion producing Rodok, yielding it, from which the route to the plains 
the borate of soda, is, if not watered by, still under is vid the Nite pass; this bora,x is said to lie of a very 
the influence of thermal springs, varying in four superior quality, nearly pure, and requiring little or 
places, where I took the temperature, from 130, 140, no cleaning, but it is produced from a portion of Thi- 
150, to 167 degrees, the temperature of the streams bet in Chim.gth.4n, subject to China; doubtless, other 
into which these empty, being in July, 56 de- localities exist if the jealousy of tho factors could be 
grees, ‘ " ' overcome, and enable us to explore. Nearly all the

“ 6. The valley, producing this sohaga, is now Trans-Himalaya lakes seem to contain salts of vari- 
farmed, but I cannot ascertain precisely at how much, ous description, well worthy of chemical analysis ; to 
it being probably an object with the Gtttpo, or this I shall advert in a future paragraph, 
headman of the Rupchoo population, consisting of “ The transport of this tincaHs almost entirely ef- 
aboufc 400 people, to hide from the Tebseeldar of Le, footed on goats and sheep, being the animals at pre- 
who collects the revenue, what it really is worth. In sent, best adapted to the mountainous path-ways, I he 
1850, the price paid for the tincal in barter was trade being to a certain extent precarious, the profits 
usually sixteen “ baths*' of course “ lung!” cloth, the merchants demand to protect themselves from 
said thereto be valued at one rupee, for which they loss, would at a first view, appear largo t when, how- 
procured three kucha mounds of the sohaga, equal ever, the severity of the climate which they have to 
to about one pucka unwind of forty seers. I then encounter, and the losses from snow falling over 
ascertained, however, that for a company’s silver precipices, &e., are taken into consideration, it is not 
rupee, 10 kucha maunds (equal to 4 pucka or stan- 80 exorbitant.
dard mounds of 80 Sis.,) would be given. “ The price of three sheep loads at Puga, I have

“ 7. Within tlie last two years it has increased in stated to be one rupee ; the average journey of a 
price, in consequence of the greater demand, and its laden sheep being about a kos per diem, it takes 
present price, I am informed by some of the principal nearly one month to reach Kulft from Pugfi, where 
carriers and traders, is three sheep loads for one rupee, the same sells for eight rupees, and if cleaned as 
which is equal to eighteen buttces, or about two borax, it sells at Sultanpur (ICulu) at five rupees the 
maunds and two buttees of kucha weight (about ,72 kucha maund; and if taken to the lower hills at Kudli, 
ffis). Sisova, and Teki, at six rupees the kucha maund,

“ 9. Immediately after Raid became a British pos- After it is purchased by the Jagddxi merchants, I 
session, an Armenian merchant (Mr. Arratoon), I cannot say what expenses attend it, but the difficult 
remernber, informed Mr. Erskine, the then Superin- ties are over, and tho prices here quoted clearly show 
tendent of Hill States, that he had sent all the sohaga the immense risk that is run on the first month’s 
he could procure to Bombay, where he leaped on journey, compared to the second from Snlumptir 
sale, a clear profit of 200 per cent. ; he remarked, W the lower hills, which occupies upwards of a, fort- 
however, that it. was in such small quantity, that unless night and sometimes a month, as tho sheep get out 
lie could obtain several thousand maunds, it would °f condition, and are soon tired after the long
not he worth his while to engage in the trade. journey.

“  Remembering this when I reached the spot, I  nscer- “ At present the people depend entirely upon falls 
tained, as nearly as I could, that the entire produce of snow, as rain never falls, in those regions, and 
the valley might be roughly calculated at 20,000 kucha they suppose that snow is necessary to produce the
maunds, (a kucha maund is equal to about 32 His.) sohaga, which probably might he equally well pro*
the greater portion of which found its way to Rnmptir duced.by flooding. The time, I am informed, required 
in Bishahr; some to ICulii vid Mandi to the tower for its reproduction is only ten or twelve days ; but 
hills, and a small qtmntitiy vid Chamba to .Nfirpfir. the sun in July and August is so very powerful, that 
Nearly all that going vid Rampfir is taken into the probably a succession of evaporations might be 
lower'hills in the neighbourhood of Sabatlm, Bhaji, caused; this would form ground for a chemical
&o., where wood is procurable, and where, during report. ’
winter, it is refined by the carriers who go there to  — -̂----— -— ------ -h;))....;' ---,----- 
graze their flocks. It thus becomes borax, in which * At Jagudri the process of refining is extensively carried o»
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The Boras does not effloresce on the upper surface ten or twelve days after the rain (or snow) ceases, 
of the soil as has been sometimes stated. The upper The deposit of borax never exceeds two or three 
effioresotice consists principally of a sesqui-carbouate inches in thickness, and is succeeded by a lower 
and sulphate of soda, with more or less chloride of deposit of inferior material. All traders who come, 
sodium. Under this is the borax, which appears as have a right to collect borax on payment of a fee. 
a greasy? Substance of a greenish yellow color; Cap- The borax is carried away in woollen bags, contain- 
taia Ha y  remarks that, as there is a deposit of tag. each from twenty-five to thirty pounds three 
sulphur also found in the same locality, horoeie acid sacks are supposed equal to a maund, and the Gatpo 
might be obtained pure on the spot. The borax takes one rupee in coin or in goods for every such ^  ;
occurs in a confused crystalline form, and varies in triad , scales and weights are not in use. 
color from the greenish yellow above mentioned to Loan Hay, Deputy Commissioner of Simla, stares,
■dirty’ white or gray. The natives are remarked by that two kinds of borax are traded in-one, the 
Mb. Mabcadieu, to he extremely skilful in digging tchulleh of the Thibetans (the sohaga of the plain 
out the borax, which they divide into three qualities, dialects), which is white and comparatively pure ; the 
The third is worthless, and is always left till it turns other kind, which is in hard earthly lumps, is called 
into the good sort, which it does in a few days. The tshoochal by the 1 hihetans, and “ teliya ’ in the 
persons who work the borax, use a piece of wood like plums. Lord Hay gives the duty charged at Puga 
a spoon or spatula, with this they scratch away the as eight annas per twenty seers, which is different 
superficial efflorescence, and dig out the more vain- from Mr. Marcadieu’s statement, following 
able material below. The qualities of borax, are paragraphs are quoted from Lord Hay:s letter to Mb. 
distinguished by the degree of hardness and weight Barnes, Commissioner at the Cis-butlo], in »  arch, 
they possess : one, man can collect 80 pounds (one 1854.
maund) in a day. Mr. Mabcadieu* gives the per- “ The people who engage in the souaga trade are
ceutaco of pure borax in the crude material as from chiefly Kanawaris and Khampos (a class ol. wander-
76 to 85 per cent, in ono set of samples, and from tag traders) of Lahaul, Thibet and Spiti. in the
68 to 80 per cent, in another set; both of the first summer months they resort; to the Pnga mines and
quality: the chloride of sodium varied from 4 to 5 other places, to which the sohaga found in i  artary is
per cent and sulphate of soda from a mere trace brought, and return in the autumn before the passes
to 3 and 6 per cent. In the second quality of are closed to the lower hills, where they remain dur-
borax the pure material was from 50 to 72 per cent, tag the winter pasturing their flocks, refining their
Chloride of sodium from 5 to .6, and sulphate of sohaga, effecting sales of it to the Simla merchants,
soda and lime, from 10 to 20 per cent. The second and making purchases of miscellaneous goods to take
oimlitv of borax is in a powdery form. Mb. MABOA- back with them m the ensuing summer.
dibu  says that the first two qualities are usually “ The refining process is exceedingly simple and
mixed together, giving the general per centage of consists of dissolving the crude borax. in two parts of
borax at 70 to 72 per cent. The third quality is hot, or ton parts of cold, water, and then allowing it
so impure that it is not worth taking away till it has to crystallize: The tschooehal sohaga is similarly rc-
lost its Impurities and soluble salts. This purifiea- fined, the stones which contain it being first broken 1
tion appears to be effected naturally when a shower of up. Formerly it was the custom to cover over the
rain falls (which is rather a rare occurrence). The crude borax with ghee o prevent efflorescence , this
rain water takes up the more readily soluble salts, practice has been 1 believe, discontinued of late years.
and sinks into the earth, as soon as the sun comes out “ The tschnllel. sohaga loses one-fifth, and the
the soil dries up, the sulphate and chloride effloresce tschooehal one-half m weight, m the course of purifi-
as a dry white powder, and the borax which is cation. Sohaga. is also refined and generally with
not efflorescent is collected below. There can be no much more care, at Jagadn, a largô morcanfrle town
doubt that the elements of those salts exist in the between Amballa and Saharunpnr; the puce m Oumg
soil, and when rain fails, a catalytic action is sot up Tang is one rupee for sixty-tour seers; m Ladakh,
by aid of the water, resulting in the formation, of tho it is one rupee for thirty two seers , lti t n azau o..
sulphates, &e„ which effloresce,.and tho borax which the lower hills it is usually sold in its impure state
does not. The traders can collect borax from places at sixteen seers per rupee, f
previously exhausted, or where it was inferior, in about  ------ — -----------------— — ”

_________ ____  ___  • More properly speaking, evaporation or deliquescence In
damp weather.

* Tho statements of this writer should be received with f In the plains the price is often from £&5 to £60 per ton. 
caution: Ms paper op Boras, In the Punjab Selections, No XIX. Mu. lUiiNKs to MBlYlU.?, Secretary to the Chief Commie 
is full o£ absurdities.' sioner, March, 1851.



fit %L
Sv^>-—-V 5 / «iT '

94 Class I . Division III. Sul-Class (C).

« To Rampur ami SoUanpfir, about 2,500 maunds, One maund oC borax is mixed with double its weight 
or ninety tons are annually brought. Last year it of water, and placed in an iron caldron ov er a fire, 
sold at Simla for nine rupees a maund, or £25 a ton, and is there boiled for two or two and a half hours; 
and at Jag&dri it is now selling for twelve rupees, or when the whole is boiled clown to a fourth of its 
£37 a ton bulk, it is removed from the fire, and poured into

“ The trade of borax with Kfdd is almost entirely earthen jars (sobficha) j after three days the impuri- 
confined to the merchants of Jagadri. I am informed ties settle to the bottom, and the borax crystallizes 
that they had only a few day’s ago, a stock on hand above ; the water is then poured off, and the borax 
of 2 000 maxim Is at Jag&dri, which they could not separated from the impurities and dried. About 1,200 
find a ready sale for, the sales effected there this maunds are in this way annually purified, and value 
season being at Bs. 94-0 the pucka mound * at about Bs. 10 per pucka manned. One manufactory

“ The borax is purified in Kfilb before it is for- or shop will purify four maunds per diem. It the 
warded to dagadri, but there it undergoes another crude sohaga be of good quality, four-fifths of the 

- . refinement before is is sent on to Eurruckabad or salt is obtained pure; and if of only moderate qua- 
Mirzapdr, and eventually to Calcutta, though I have lity, half is pure borax and half earth and impuri- 
reason to believe, that very little gets so far. ties; while if the raw material be inter, or, three-

« ia consequence of the imports into Kulfi from fifths of the whole consists of impurities. The prm - 
above being greater than the imports from the plains, cipal market is Firozpfe, and by thence it is taken to 
carriage to the latter is very scarce, and although a Bombay, and in small quantities to other cities, for 
mule brings four maunds of goods to Sultanpfa from local consumption. The principal borax factors are 
Jagidri for Bs. 64-0, a mule carrying the same —Tulsi Ram, [fardwarimutl, Ifanakcwal and Kash- 
woight from Sultanpiir to Jagftdri, receives from ten miri. It is sold in packets of 10 or 12 seers each, 
to twelve, or at the rate of from Bs. 2-8-0 to 3 the 4 J3 .— [ 285 ]. Borax. From Buthog,
puckamauml. Puga and Changtlian. Taka Chaxd.

“ S’rom Jagddri to Tunuokahad h j  takcn on w  two kMs of borax in thia 8ampl ^ n e
]•■ hackf ie"’ T  ? T  t ! Z f  called « chd tsalfi” or “ water borax,” which is thewhich Bs 60 aro paid, and fiffn thence by water ; found at the lakea oE Ruthog,

thepr,coot boat hire varying considerably These ires preparation; it comes from
statistics, however, would ho a guide to any European ^  Ch;ingth,;tl) is called “ tsafo meutog.”
merdiant wishing to engage 1.1 the trade. » * ,  kuch. maund,

“ To give an idea of the increase in the borax trade x ’ 1
with India, during the last few years, it is only neces- value Bs. 3; of the second Bs. 4  
sary to mention, that while in the years 1816-47, 4 1 4 .— [ 619 ]. Borax, from Srinagar,
when the price was Bs. 9 a maund only, 1,731 maunds q îs salt is also exhibited from Jugfidri in Atnbrlbtb 
were exported from Calcutta; during the last six district [705], from Bishahr in Simla district [703]. 
months of 1851, the large amount of 10,896 maunds, samples are sent from the bazars of Ja-
at Rs. 22 per maund, have been shipped for Europe, f ian(jhar, Lahore, Amritsar, and Pattiala, Nos. 733,

The following account of tlie pr ocess of 742,852. 
purifying sohaga has been received from The refinement of the crude sohaga is also carried 
* ., . on at Amritsar.
Jagadri;—

The borax comes from Ladakh, via  Kfilfi, Rmnpfir BORATE OF LIME,
of Bishahr, and Simla, on the hacks of sheep and
goats, thence it is brought by ponies and mules to 415 .— [  488k]. Borate o f lime. IJit. 
Jagadri and other places, where it is refined. In T, E. B. BBOWJf, Chemical Examiner, 
its crude state it sells at the place of production from This sa,t waS) flrgt made !n India by Dr_ 0 ‘Shaug- 
Bs. 1-2 to 14 per maund, hut by the time it reaches nessy; who recommended it as a useful glaze for 
the cities of the plains, the cost is Rs. 4 to 4-8 per eartbenware.
maund. It is purified by the following process; Having occasion to make a quantity of ammonia
---------------------------- -—— ■ " ——  —— — for distribution to the districts, there remained a

* Extract from the letter ot Captain W. E. Hat, Assistant considerable amount of solution of chloride of calcium, 
Commissioner in KUld, to K. Train* Esq., Secy, to the Chief as this was not required in itself, it was determined 
Commissioner, Punjab, dated Bngur in. Kiiiu, 29th November. ^  borate o f lime from it, which was easily done

Titter from Mu. Edobwouth, to P. a. im ynu. Esq., b.v adding common borax or sohaga.
Secy. Chief Commissioner, Punjab, 3rd February, 1864. Borate of lime can also be made by adding: borax



I . Division r i L  Sub.Class (C ). 55

to the nitrate, or any other very soluble salt of looks dump j this earth is found where animal remains 
lime, are deposited, and usually contains nitrate of lime.

The reh is composed principally of sulphate of 
NITRA.TE OP LIM E soda and chloride of sodium, with, in some places*

carbonate of soda: the sulphate and carbonate of
416.—I" 875 ] .  Nitrate of lime. Da. *>df  are vmyefflorescent salts, and melt partly in 

_ L 1 __ . their water of crystallization at a temperature of
T. E, B. BitOWK, Chemical Examiner. about 98°, while they are rather sparingly soluble

.This is prepared by distilling shorn or saltpetre when the temperature falls below 60°. Hence, during 
with kahi safed, and neutralizing the acid liquor that the hot weather the reh melts and percolates the 
passes over with ehunam. It is recommended as a ground to some considerable depth ; but as the 
manure for lands abounding in salts, mostly sulphates, weather becomes cooler, crystals form in this soil 
which need some agent to convert the sulphates which an(j forrfl a capillary network, lip which the solution 
are injurious to crops into nitrates, which are bench- travels till it arrives at the surface, where the salt 
dial, or at least harmless.* gives off its water of crystallization, and falls into a

This salt has been suggested as a probable remedy <jjjr powder by efflorescence. If to a solution of these 
for tho reh or saline efflorescence, which is so fre- salts, nitrate of lime is added, no change is produced 
quent in the Punjab. by it on the chloride of sodium, but the sulphate and

The natives, in some parts, have long been aceus- carbonate of soda are converted into nitrate of soda, 
totted to employ “  chikna knltur,”  or earth which. a deliquescing salt, while the lime is changed either
j__.______ _ _ __________________   _  into the insoluble carbonate of lime or the sparingly

. , soluble sulphate of lime, neither of which are efflorea- 
Y. SIMM (C). Soils. celit> or m w!»y m^ nom t0 vegetation,
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Division IV.— Cheraieo-Phamaceutieal Substances.

S U B -C L A S S  (A ). M E D IC IN A L  S U B S T A N C E S , IN C L U D IN G  M IN E R A L

W A T E R S .

M anx o f  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, boras.
“  basis,”  sulphate o f 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 o f a „  
native mineral drug series, while, in point o f  fact, the actual collection exhibited was 
almost exhaustive, and left out no drug in u se ; except perhaps, some compounded mineral 
medicines, held sacred in the arcana o f the hakeems. A ll 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 peculiarities 
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 o f  them 
are now well known to be inert or useless. In  not a few instances several substances 
having different names and forms are considered as distinct medicines, and separately 
prescribed by native practitioners, although there is no chemical difference in their com
position (for instance, the various forms of carbonate of lime) ; and, consequently, no 
difference in their therapeutic operation, when the substances happen to have any at all.
The report o f the jury contains a list o f those mineral drugs exhibited, which find places 
in the British Pharmacopoeia, but it does not embrace a fifth part o f the actual collection, 
showing what an immense number are either inert, or else the same substances under 
changed forms. The tendency o f modern therapeutic science is ever to reduce the number 
o f substances in the pharmacopoeia, and that notwithstanding the frequent discovery o f new 
agents. The time when many o f 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 to 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 trouble, 
and sold at high prices, while all the time there is really no healing virtue in them.

SULPHUR. *ts aofion *s ® an alterative and diaphoretic, and
a laxative in large closes. It is principally used exter- 

4i%y,__G-andak or kibrit, “ ahwlasar.”  nally in various forms of skin disease. In native
~ ,a oow owo onr nnn medicine it is often exhibited in the form of “ anwU- Nos. 716, 717,731,746, 867 878, 895 907, sir „  vvhich is simpIy m W  au]ptnr; go caUed fnHn

908, 928, 961-3 ; have previously received no- ita resemblance to the translucent fruit of the ifuvla 
tice in Division II . Sub-class (A.) (mbtica officinales).

III <SL
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Silica. inflammation of the liver and spleen, anti in facial
neuralgia, especially when of a rheumatic nature.

Silica occurs in native medicines in seve
ral forms. In  European, medicine, it is not Carbonate o f  Potash,
used except mechanically to induce the corn- ^  m  ^  „  Jau khfir>1, RewM>
bination oi essential oils with water* n T, ~(iurgaon, D eputy Co m m issio n s .

4 1 8 . [ 819 j .  Rock crystal, “  bilaur,”  To maJte jau kh, r> barlBy is cut am,
Lahore ba&ar, Ham Singh, Pansari. burnt, its ashes are mixed with water j if time is an

4 1 9 .  —{  820 ]. Canadian, “  sang-i-akik.”  object, the solution is evaporated over a fire, otherwise
q 0_ the mixture is allowed to stand for some days, the

§ , sediment settles, and the clean, liquid is poured off;
4 3 0 . — [ 823 ]. Agate, J* sang-i-sulai- the residuum of evaporation is jau khiir.

man.”  Do.
This name is; given to the onyx also. The stone is Mitrate of Pot8.sh—Saltpetre— Shora.

not administered in medicine in any form, but is __ „ „ „  „ ___________ ,
supposed to have the effect When worn, of keeping 429.-JS"08. 699, 7u2, 701, 709, 723, 729 
people at a distance from the wearer, so as to induce 757, 853, 899, 900, 912, 918, 927, 928, 930, 
solitude (!) 931, &c.

4 2 1 .-  —| 825 ]. Flint, “  chaktnak.”  .Do, j Is exhibited under the forms of a nitrous earth,
4 2 2 — [ 827 1. “  Sang-i-asabar.”  crude nitre, and crystallized nitre, “  shorn kalrni.” I n

L ° medicine it is a refrigerant saline, diuretic. and anti-
Supposed to be a form of silica. phlogistic (see page 79, et seq.y
4 2 3 .  — [ 828 ]. “  Stingi assvum,”  mill

stone g r it . ' Ram Sw o h . Carbonate o f S o d a -B a r illa -”  Sajji.”

4 2 4 .  — [ 879 ]. Sand ret. 4 .30 ___Nos. 7 2 2 ,7 5 5 ,7 3 6 ,8 3 8 ,8 5 8 , 806,
River sand, not used internally, but applied as a 

heating agent in cholic, &c„ See. 919> 919> 920’ 926’ 94L
4 2 5 .  — [ 821 ]. “  Yaslib,”  plasma or „  Kxhibitcd as thc biack sa« b  imPure’ and the, L J A 'sa jji lota, a superior quality (see page 8(>, et se<j.).

green silica. Beside carbonate of soda, sajji contains sulphate of
The constituents of this mineral are silica, alumina soda and lime, chloride of sodium and potassium,

and iron. snlpho-eyiinide and ferro-Cyauidc -of sodium, silica,
organic matter and day.

431.— [ 605 ] .  Phiiffp* a salt o f soda.
4 2 0 .  — Sulphuric, nitric, impure nitric, Ladakh- H . II, F eu M ahahaja on Ka sh - 

and hydrochloric, “ ter.ab gandak,”  “ teasdb mxe.
shora," “ tezab shora wa kahi,”  “  tezab ni- This is used .to bring out the strength and flavor
malt’1 (see p a g e d ) .  of tea in infusing it. It contains a little sulphate of

. . .  , . . soda, much carbonate, and some common salt; itsThese acids arc employed in medicine—the sulphuric . , . . 'IS . ip  ■ . .. . . .  ... solution acts with ammonia, and precipitates. Value,m small quantities as a tonic; the nitric acid as a ’ 1 1I Da id tx'f sccrcaustic, as is also the hydrochloric occasionally. * . 1

Sal ammoniac, Alum.
Ann at i n , - i - i  , ,. 4 3 2 . — Nos. 636, 934,935, 954,955 and4 2 7 ,— Nanshadar. Exhibited as a medi- „  „  ’ . . . .  , ’ , ' ’ / .

f -t .a___ T u • T--i j , , 906, exhibited native alums, manufactured mcine from Lahore, Ludhiana, Jalandhar, and , ’ ,
A mritsar (sec page 89). the localltiies from whldl the?  are sent'

™ u  - The others, Nos, 719, 728, 753, 855, 857,Tins salt is a chloride of ammonium, is valuable in t ■, ,
the formation of freeing mixtures, and is used in the a» d 956> ™5re baZOT alum' eshlblted 33 d™S8
manufacture of liquid ammonia, It is rarely cm- (seo Page 84) ‘
ployed internally, but ia said to be useful in chronic In medicine alum ,is an astringent.

" ' a ' • ,



Borax—Biborate o f Soda—Sohaga, 4 4 3 , — [ 877 ] .  “  Kachlun,’ ’ (i. c.. the
salt of kach or glass),

4 3 3 .  —-A os. 706, 713, 7B&, 742,802, am! These last two are the dross or scum of the glass
from Pattiiila and Simla, without any num- furnace, hot they contain a large proportion of com
ber (see page 9 0 ). mon salt mixed with some silica and lime.

It is employed by natives as a tonic for loss of ^alt acts as a saline refrigerant in small doses ; as 
appetite, also as a deobstruent and diuretic in ostitis, an emetic and purgative in moderate doses ; and as 
also in cases of cholic and ulcerations of the month, afl irritant poison in larger doses.
It is given to young children to promote articulation, “ ®a'a n™ak, ’ “ nimak siya,” “ kilaliin,” a dark 
and is considered a very valuable medicine. It is colored salt, said to be made by dissolving common 
employed in European medicine as an alterative in salt in a solution of “  sajji raafcti”  (crude soda), and 
aphtha, as an emmenagogne. Its value as purified evaporating it ; this salt Contains chloride of odium, 
borax, is As. 8 a seer. It is used by jewellers to sulphate of sodu, caustic soda nnd a little sulphate ox 
clean gold, also as a flux in soldering, and in making sodium, but no carbonate of soda, 
imitation gems. 4 4 4 . — [ 120 ]. Kala nimak. Firozpur.

Sulphate o f Soda. Gur- aoa' De™  Co m m i s s i o n .
„ 4 4 5 . — [ 700 ] .  Black salt, from Bha-

4 3 4 .  i_ J. Efflorescence of sulphate Hissar, Local Committee.
of soda. Muzaffargarh. Dit. Cookson. m ,° The Mack salt is made as follows :—Ingredients,

It consists principally of sulphate of soda, and a one maun(1 of or Dindwa sa3t) i  Beer. « i)ahe„
little chloride of sodium ; most of the white efflore- rah» (the fruit of Terminal™ belerica), * seer j “ har,” 
sccnco observed on the beds nr paths of gardens and (thefruitof TermimUachebula),\ seer; aOnla (EmbU, 
fields, and in “ Reh ’ lands is sulphate of soda. ca officinalis), J seer ; black saj ji (impure carbonate of

Chloride of Sodium.—Common Salt. a° t ?  Pnt} T  afireana kept there till scorched ; when about 35 out of 41
4 3 5 .  — [ 851 ]. Nimak saf'aid. B am seers remain, the pot is taken off and the black salt is

SlNGH Pansari made. About two maunds of wood are used. The
’ ’  ̂ ‘ _ price is now in Bha.wdni, Rs. 8 per maund. It is used

4 3 6 .  I 859 ]. ..Nimak “  guman (see only as medicine, and is exj»rtcd to the N. W. Pro-
page 77, No. 369). vinces and the Punjab. No tax is levied at Bhawani,

4 3 7 .  —[ 861 1  Nimak shisba. but ifi pays dut̂  m  8alt wh°11 tabe“ llcr0SIB th<* ens-L ■ J ’ tom’s line.
White crystal salt, of which splendid specimens

occur in the Shahpfir collection (see page 09). 4 4 6 .  [ 707 ]. Black salt, from Jagad-
4 3 8 .  — [ 862 ] .  “ Nimak nali.”  rL Ambd,la- ^ ocae Committee.
Salt fused into long pipes, whence its name, 4 4 7 .  [ 731 ]. Sample from Jalandhar,

“ nali.” L ocal Exhibition  Committee.
4 3 9 .  — [ 863 ], Nimak sambar, from Similar sample from Lahore [850].

Hissar. 4 4 8 , — [ 760 ]. Nimak soiiebal. La-
This is an evaporated salt of an extremely pungent bore. Bam SlNGIC. 

taste (see page 79). A salt of the same kind as kala nimak.
4 4 0 .  — [ 877 J. Nimak kalri. Lahore, 4 4 9 . — [ 893 J. Black salt, Gujran walla.

(see page 81 ). Which is erroneously described in the original
4 4 1 .  — [ 864 ]. “  Sinda ”  salt. Catalogue as a sulphate of ammonia; and in the verna-
A white salt from Sindh (?) • cnk5 ^  af . “ f  ora ka kism 1 ”  thc ^ nimak
4 4 2 .  — [ 876 ]. “ Nimak manyari,”  is b . r ’ * * ' _ “! \ T>, , . .

the same as the next, being obtained in ‘ ~ ',*J J ac sa t- Amntsar*
the process of glass-making; also exhibited “ l< Cataloguesajji mfimfilf,black soda.
(No. 121) from Bhuusi of Gurgaon. D e v v t x  Lime-Chuna.
Commissioner, Gvk&aon, 4 5 1 .— Nos. 723, 902, 1381, and many

m  <sl
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others. (<fe page 39, Division II ., Sub-class 4 5 7 . — [ 840 ] .  Sang-yakudi, “  .lew’s 
(C ). Building Materials, &c.) stone,”  a fossil enerinite.

Sulphate o f Lime. 4 5 8 . - [  837 ] . S an g-i-k W fo , a fossil
enerinite.

4 5 2 .  “Represented in the collection un- ^  ^  ^  -j Sa i. irmalij a fosail,
der a variety ot names— “  sang-i-jarahat,”  r ‘ * , . . . .
«  godauti f  “  saag-i-makol ”  o f Lahore drug- 4 6 0 *“ [  95J ]* Hajr-ul-yahddi, en m -
gists, “  surma safaid”  (897) o f Rawalpindi * lte‘ Peshawur' Price Ra‘ 10 ? er tIlauncl 
and Jhilam. L ooal ComMi™ ‘

The substance has been noticed in Divi- 4 6 1 .— [ 885 ] .  8ang-i-sarmahi, small
eion II., Sub-class '(C ), as used in Arts and fossil shells.
in Building, for Plasters, Gypsums, &c. Small hard whitish-gray oval shaped shells.

, i ,  _ .  4 6 2 . — [ 847 ] .  “  Sang-i-shadmvj, fossil
Carbonate of lam e. uummuilte.

This is one of those Substances which exist 4 6 3 .— [ 933 ] . “  Sangcha,”  nummulites, 
under a variety o f forms, and illustrate the from Mazari hills. Dera QthM Khan, 
the- statement that a .large number o f the pMAM B aksh K h a n .
native mineral drugs do not differ from one They are priced at 32 seers per rupee, and are said 
another in chemical properties, and therefore t0 pe picked up in these hills by the druggists; it is 
not in therapeutic properties. not improbable that sangcha, meaning “ small stone,”

Carbonate o f lime is used in European is not a local name, but only a description given by
medicine in a form of chalk, as a desiccant naUIe wh° di<1 not thonMn« sMd“ ab  ,- - . , . ., , . f 1 These fossils hare no other virtue than what they
and astringent m  opthalmia, gonorrhoea, and dcrh() from bohlg cttrhonatc of lirac. ^natives on
other fluxes. the strength of their doctrine of similitudes, admin-

4 5 3 .  — [ 833 ]. Sang-i-marmar, white ister them on account of their resemblance to the pro
marble. Lahore bazar. It Air S is oh, Pansari, ducts of disease.

4 5 4 .  — [ ;  836 ] . Bekh-i-marjan, frag- 4 6 4 .  [  881 ] .  Tabnkhir. Lahore.
meats of red coral. Bam Stirotf, Pansari. This mutit not bo -wiafomdetl. with taUAir, the

. , , , silex from bamboos, from which it is quite distinct.Supposed by natives to be a tome, and taken ground
into powder ; oftener in a compound form. Carbonate Of magnesia.

4 5 5 .  - [  843 ]. “  Surma safaid,”  calca- 4 6 5 ^  ^  ](  m M  (? )
reous or Iceland spar. , '  . . .Is said to be an impure carbonate ox magnesia.

This has been given by natives the name of “  white (Th(, aample not fonna by thc jmy jB the 
antimony,” probably from its rhombohedral fracture, collecti(Hlj nor is the nalue known to the ordinary 
something resembling that of the galena, which is d ^   ̂
usually mistaken for surma or antimony. Natives
use it also for tho eyes just as they do sulphide of Hydrated Oxide o f Magnesium,
antimony; it is needless to add, that beyond the
name the substances havo no affinity whatever. It is 4 S 6  r 826 1. Zahr mohra, Lahore
found in thc rocks at Kabul, and in several parts *  L J
of the Him&laya, Dose about 7 grains in powder. bazar. R am SlNQlI.

The surma safaid, Nos. 929, 902,897, from the Dera 4 6 7 . ___[ 887 ] ,  Zahr mohra kkatai.
Ohiri Kbftn, Rawalpindi and Jhilam districts, are g Chinese zahr mohra).
miphiil iof l‘r 'oAA i  -rr  . . . .  , „  This last is considered of great efficacy by natives,

4 5 6 .  — [ 844 ] .  Karya mitti, chalk. wllo patiently grind it down with water and drink
Lahore bazar. the fluid.

Consists of either of white earth, or whiteing, or These substances consist of hydrated oxide of mag- 
imported chalk. cesium, with a little lime and protoxide of iron.
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Silicate o f Magnesia. 4 8 1 .— [  848 ]. “  Hassau dliiip.”  La-

4 6 8 . — [ 631 ]. Soapstone, silkhari, hore bazar* E a '1 SiK® ? ‘
from Singhana, Gurgaon. D®*TO* Com- is properly sprung a deposit from a mineral

n ’ °  spring containing sulphur s the Sediment is collected
MJSSIONEB, and made into little cakes, bnfc ordinarily the hasjsart

4 5 9 . — [  960 ]. Sang-i-jarahat. Pesha- dlnip met in the bazar is a mere imitation, consist- 
wur ing of some earthy clay mixed with ground sulphur.

4 7 0 .  — [ 881 j. Silkhari. Lahore bazar. formed into ea to
B am Singh. White Mica.

Glass. 4 8 2 . — [  898 ] .  Abrak safaid. Eawal-

4 7 1 .  — [ 871 ]. Fused glass, “ kaefo.”  P*u<%: t omm issioxeb.
Lahore bazar. B am Surcra. 831 imd 8t)8» are samPles imw LalK,re ftnd ^ la,l~

„  , , dhav bazars.
4 7 2 .  —[ 8 8 2 '] .  Fused glass, “ phutak.

Lahore bazar. Ram Singh. Black Mica.

Lapis Lazuli. , 4 8 3 * : ; t  8f  }  Abrak ^  La,lore
bazar. Bam Sik g h .

4 7 3 .  — [  824 ] .  Lajward, lapis lazuli.
It is used in native medicine for mixing with Granite,

jalap powders and in other compounds; it is not; 4 8 4 . — [ 838 ]. “  Satig-i-karand.”  La-
taken alone (see page 64, et. seq.) Dr. Honigberger , ,
says ho applied it extema|ly to ulcers. 30re Z‘

The sample sent is fine grained granite not corttn- 
Gil Irmani, dum.

4 7 4 .  — [ 8 8 4  ]. Gil irmani. Lahore ba- Slate.
zar. Bam S ingh . 4 8 5 . — [  ], Sang-i-Musa, “ M oses’

Armenian earth, “ bolus armeniaens,”  harmzi or ston(f ”  Lahore bazar,
harmnehi, has been entered under head of-dyes and , „  „  , . . i  , „, . , . , ,, ___ .. „ , t a.. CnHed probably Moses’ stone, tor its lamellar frtrne-colora: it is supposed to be the representation of the .}  f ’ . .. . .  ,. - i i . , ____... , ....... ....oos tare, as if the tables of the Law, given on buuu, hadArmenian bole, once tu great repute (see page 22). ' , , , , .been on slate tablets.

Earths and Ochres. 4 8 6 . — [ 829 ]. Snng-i-sabz, green earth.

4 7 5 .  — Multani rnitti. This has received Eak°re bazar.
notice in Division I I . I t  is used to wash 4 8 7 .— [ ] .  Another sample, from
hair, and one kind is taken medicinally by Amritsar bazar.
women at child-birth. I have no information as to whence.this mineral is

4 7 6 .  — Gil-i-geru (N o. 762, 721, 849). in,1>ovtc,i'
477. — Gil-i-makbtum (N o . 759and840). B inoxide o f Manganese.

4 7 8 .  -G il- i -z a r d  (N o. 718 and 849). 4 8 8 . — [ 817 J. Nijnf or injam (or
4 7 9 .  — Gil-i -abriirsi (No. 760), ingam). Lahore bazar. Lahore M useum.
These earths have received notice in the preceding A sample of pyfolusita or oxide of manganese is

Division, they are only used in native medicine. sent from Kashmir, from the JaramCi territory, In
. the bazar, manganese is obtainable as a black powder.

W hite (day. or in lumps of the pyrolusite.
4 8 0 .  — [  844 i. Kharya mitfci. Lahore.4 L. —> *
Used only in native medicine and as a plaster. . *' t M

There are several other specimens of white clays and 4 8 9 , — [ 7 9 9 ] .  “  .last,”  zinc. Lahore
earths exhibited in Division IV. (sec pago 23.) bazar.
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Oxide o f Zinc. siou I I I . ,  at page 66, Sent as drug samples
490. — [  800 J. Oxide of zinc, “  miaul from ^ a n d lia r , Lahore, and Peahawur.

safaidP Lahore bazar. ' Sometimes it is called “ sajji," erroneously.

This is very impure, contains much carbonate of 790 ° fLahore’ 18 kalli 8abz' 
lime and a little peroxide of iron. •—. , , . ,  „ „

r Air •, ct r 1.. u i  n. Bisulphide of Iron.4 9 1 .  — [ 915 ]. “  Jasd (Kushta). G-u-
gaira. D e p u t y  Commibsionxk. S O I.— [  794 ]. Sona raakkL Lahore

bazar.
Theoretically sona mkkki should be copper pyrites,

4 9 2 .  — [ 724 ]. Iron filings, “  loha ",n‘* ruP« ®akki iron pyrites; but the two are con- 
thlir.”  Jalandhar. LOCAL Committee. stahtty confused, Iron pyrites is found in crystals

,, x at Kdlihagh, and wherever coal shales Occur through-
4 9 3 .  — j 792 ] .  Ahan (metallic iron), out the Salt range,

E am Sin oh.
4 9 4 .  — [ 795 ]. “  Manuhr ”  (manohar) Copper'

or loha-ki-mail. 5 0 2 .— [ 781 j. Burad-i-tamba, copper
This is dross or slag from the iron furnace. filings. Lahore bazar.
4 9 5 .  — [  797 ]. “ Zafrl^n-i-hadLc!.', La- 5 0 3 .— [ 787 ]. Sang-i-rasak. Lahore

hone. bazar.
This is mentioned by Dr. Honigberger (* Thirty- a  mixture of metallic copper with organic matter; 

five years in tho Hast.” ) It is a seaqui-chloridc of iron, jt }g obtained during the na tive process of melting 
modally burying-,for 10 days in the ground a composi- copper and brass. A  similar sample is No. 752, from 
tion of iron filings and naushadar, (sal ammoniac,) the Amritsar. *
damp of the earth, causes the sal ammoniac to act S Q * , ^  782 -j, Sang-i-basrL Lahore
on tho iron ; the process is complete atter 10 days, . V - a
and the substance may be taken up, (Not commonly Dazar‘
used by natives). The dross of copper In tabular pieces ; the genuine

article is said to come from the city Bassorali (Basrah),
Sesqui-oxide Of Iron. where it is collected at the mouths of the chimneys

■ ' ■ ■ '' '  ̂ ' A i  , , , , . of the copper furnaces.
4 9 6 .  — [  796 ]. Sahanshabed, hematite. T . . . . .  :L J In native medicine it is administered in some cases

Lahore bazar. of diarrhoea.
4 9 7 .  — f 803 ]. Surma Ispnhani. La

hore bazar. Biass.
This is a shining crystalline oxide, called surma, 505.— [ 788 ]. “  Burad-i-brinji,”  brass

from its resemblance to antimony ore. filings. Lahore bazar.

4 !J 8 .— [ 917 ]. “  Kushta lohe ka.”  5 0 6 . - [  789 ]. “ Mail missi,”  dross, ob-
Syadwala, Gugmra. Deputy Commissions. ^  m melting brasa_

M agnetic Oxide o f Iron. 5 0 7 .— [ 791 ]. “  Kaya,”  a compound
metal. Lahore bazar.

4 9 9 .  [  798 ]. “ Charnak pattar.”  La- B consigtg ^  tin and copperj in certttin p),0_
here bazar.  ̂ portions,

The hydrated oxide alone is used in European 
medicine. Sulphate of Copper.

Sulphate of Iron. 508.— Nila tutya.
r . r  , .  Both native and European arc exhibited in this

500. — [ 726-78U J. Kalli safaid, kalli department, Nos. 747, 4523, 4522, 783,. 784, 639 (see 
aabzt, kahi siyab, hlra kasis, noticed in J)ivi. page 67).
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Subacetate of Copper. Arsenious Acid.
5 0 9 .  [  785 ]. Zangar, “  verditer. ’ La* 516.— [ 805 ]. Sank by a safaid (samtn-

hore baaar. ul-far, Arabia), white arsenic. Lahore bazar.
rs poisonous aM acrid. Eam SijrcfH, Pansari.

Arsenite of Copper. 517,—[  807 ]. Another kind, o f a more
, crystalline texture.510. — [ 811 j. ITaryawal,”  arsenite - , Q l CA„

o f  copper. Lahore bazar. S 18.-[ 806 J. Sankhya b tla u n ”
rr, . . , c, . . , Vitreous arsenic, soon becomes opaque by contact ofrhis is known as Scheele green, or the artists’ emer- ajr

aid green, and is imported from Europe. Arsenious acid is a powerful alterative and febrifuge,
Oxide o f Copper. ranking next to quinine; is said to he best in cases

of tertian fever ; it may be given in doses of of a
511. — [ 016 Oxide o f  copper (kushta grain twice a day, during intermissions of fever, and

tanibe ka). (lugaira. D eputy  Comm is- gradually increased up to 1J grains; it must be stop- 
SIONEK. Pe<l ^  ully pain or diarrheoa occur.

A  sample is also exhibited from Sirmur. Orpiment—Sulphuret o f Arsenic.
ATo. 712, which is a black oxide o f  copper.

Used as an alterative in syphilis and 
Chromate o f Load, certain skin diseases. There are several

5 1 2 .  — [ 878 ] .  “  Pcori w ilayiti”  La- varieties- Tanki hartal, or hartal warki,
bore. hartal plli (or sankhya pili), &c.

Imported from Europe. It is made by treating a m’nera*18 f°nPd native on the hills in severs!
solution of acetate of lead with bichromate and ehro- Par*s India.
.mate of potash. 1. ellows of all shades are produced 519.—[ 808 j .  Sankhya pili, yellow
by varying the strength of the solution, or by employ- arsenic. Lahore bazar.
ing chromate instead of bichromate, from the palest P„ ft r cm n it t-i ...
“primrose yellow” to deep “orange chrome.” •JsSU. [ Sid J. Hartal pin.

R ,v w m*+n nf c „ +00l  521.—[  8 1 5 ] ,  Tanki hartal, or “  hartal
warki,”  shining or leafy orpiment. L ahore

513. —[ 4355 ]. Kahi surkh (kahi lal). M useum:.
Amritsar bazar. Local Committee. This is a very beautiful specimen of the mineral in

Is imported from England. shining lamellar mass.

Sulphide of Antimony.
51€.— Surma, N os. 761, 802, 880, 901, Amritsar (751). See page 66.

902 ,904 , &e., &c. (see page 10). .r, , . , .
rr i , , Bealgar—Bisulphide of ArsenicUsed by natives for the eyes, it is supposed to r

Strengthen the nerves of the eye. Pound in various 523.—[ 750 ]. “ M ansil.”  Amritsar, 
parks of the lulls; and often confounded with galena. Local Committee : also (8141 from TmWh 

Surma Kandahari, is commonly galena. K9A, r ono -1 « ii ■ n ,
Surma IspahSnl is a glistering oxide of iron ore, t>  ̂ ... J- an ju  surkh, Lahore.

'  B am  Sing h , Pansari.
Tartrate of Antimony. 5 2 5 .-[ 810 ] .  Sankhya siyah, black ar*

515.—[ 804 ]. Himak-i-istifrag, tartar seH‘c‘ Lahore. M b . B . P owell, 
emetic. Very impure, hence its dark eolor.

Not mot with in the bazar; is mentioned by Dr. 52®.—[ 816 J. 11 Nauahadar kuni.”
Honigberger as existing, and with the name quoted An artificial bisulphnret of arsenic, occurs in gloss v-
above; but no specimen could be procured. brown lustrous fragments, like pieces of shellac. ’
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