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REPORT

GOLD MINES OF THE SOUTH-EASTERN PORTION OF THE WYNAAD
AND THE CARCOOR GHAT.

Areas examined, The areas which have been examined are as follow :—

(a) The country drained by the western tributaries of the Pandi river, east
of the dividing range, from the sources of the Keilakahpoya to
Marpanmadi North Peak.

(b) That drained by the southern tributaries of an afluent of the N 00g00
river, from Hadiahbetta to Marpanmadi North Peak.

(¢) The country between Cherambddi and Vellirymulla.

() The basin of the Keilakahpoya from Devila to a point below Edda-

. kurra. *

(¢) Nanjanad, Avalanche and Sispara.

The most elevated portion of the Nilgiris has a mean height of 7,400 feet and

. an area of 420 squaré miles. On the south-east the descent
Thysical character of the

e Nilgiris, to the low country is very rapid, there being in a distance of

nine miles a fall of 4,500 feet.

On the margin of the plateau the heights of the peaks vary from 5,600 feet to
8’50,0 feet; and near the centre of the tract, Dodabetta the culminating point,
attains an altitude of 8,642 feet. On the north the descent to the country drained
by the Moyaar river (which for some distance has a course nearly parallel to, and
at a distance of five or seven miles from, the edge of the plateau) is rapid; and on
the south the precipitous declivities scem almost to approach the banks of the
Bhovdni river, " On the west the physical character of the country is different ;
there 13 a gradual decrease of elevation towards the Pykara river and onwards to
Neddivattum, ang thence a sudden drop of 2,700 feet to a plateau which has a
mean height of 3000 feet. The rugged rocky margin of this lower plateau trends
from south-east tq north-west, and the fall to the area drained by the Beypore river
is 1 SOMe partg for hundreds of feet almost perpendicular, and even where tracks
have been made, the differenco of lovel is, in a distance of no more than five miles,
as much as 2,800 foot,

The upper ag ywell as the lower plateau presents a series of rounded well-grassed
hills With masses of pock protruding in places. In the sheltered hollows and narrow
valleys there s usually a growth of shrubs with a few moderately straight but
rarely 1aT@e trees,  On tho main ranges and on the margins of the plateau extend-

jug into the low country, the forests are dense and much of the timber is excellent. .

The country hetween Devdla and northwards for some distance, and that
between Devila 3ng Moopenaad, is generally rather lightly timbered, and there are
numerous bare grassy hills and well-grassed swamps. In various places there are

ood forests to be seen in travelling westward, and near Vellirymulla there are.

magnificent trees in the jungles ; and wood suitable for fucl is everywhere abundant.

- Near Ootacamund exotics, represented mainly by Fucalyptus globulus, Acacia
melanozylons Adcacia dealbata, Acacia decurrens, déacia pycnantha, some species . of
Cinchona, and willows ang pines grow generally luxuriantly. On the lower plateau
neither Acacias mnor Eucalypts are common, anq it 'is at least ‘doubtful whether
they would live In a situation where the rainfall is so great.

The character of the vegetation of the Wynaad, as far as has been observed
gives 10 help to the gold seeker. In Australia the several geological formations
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are marked by forms of vegetation of distinct types ; the dlﬁ&" Silurian ranges which
are intersected by, quartz veins are clothed with forests in which the iron bark
(E. Sideroxylon) is often a feature; the granmitic areag carry sparsely she-oaks
(Casuarina); the tertiaries near the coast support the honeysuckle (Banksia) and
the she-oak; the areas occupied by carbonaceous sandst
most places are covered with dense forests of various Species of gum; a thick serub
composed of Hucalyptus dumosa and Eucalyptus oleosa with some s e,ci‘e~ of Frenela
covers the tertiaries bordering on the river Murray; and the Wi;lpe b'xb ltic laing
are treeless. The miner accordingly, in a country with avegetation so sa ch P;};ni
and so closely corresponding to the areas differing ge°10§icany had well ma (er;
guides in his explorations: in Southern India there are mone b 0 S(l)}ﬁe r}c:pod 1
because the soils derived from the rocks intersected by quartz veing ,n,e . }i e 1m !
very similar in composition, and situation and climate alone are lt}‘leeinﬁrouglout
work in promoting or retarding vegetation. uences a

The chief physical feature in that portion of South-East W

, . ol ynaad, which has
been examined, is the dividing range extendiyge

ones, and porphyries in

Features of the country in the .
southern purts of the Hadiahbetta on the south-west to Marpanmad; North f)ror‘n;
Nambulukod and Munanad  gpy the DOFth-Cast. This range Separates bhe w en

Amshowms, aters ¢ the

Pandi river from those flowing to an affluent of
river, and for a portion of its length forms the boundary between the
and Munanad Amshams. .

The ridge from the edge of the Carcoor ghit toa rocky eminence ne
Rock is covered with thick jungle. The lower slopes have been cleare
now planted with coffee.

* The culminating points of this part of the range are Hadiahbetta aboyt 4,000
‘feet, Needle Rock 4,600 feet, and Marpanmadi North Peak 4,650 feet.* The 10:\,est
“saddle” in that part of the range near Devdla is approximately 300 foct below
the general level of the summit. :

On the east and west side of the range there are lower ranges—the boundarieg
of distinct small drainage arcas—but they are not continuous, well-defineq eveﬁ
ridges ; they consist of rounded hills having smooth contours and conneeteg with
cach other by low saddles, thus reminding one rather of those areag in Whic;h
granitoid rocks prevail than of those in which, in other auriferous regions,
symmetrical, almost rectangular, ranges of the lower Silurian rocks offer
facilities for sketching the country with accuracy and compreliending
systems of drainage. S

At the foot of the hills and at levels varying buts slightly, there are Numerous

swamps and flats (usually intersccted by small water-courses) whic .
cultivated by natives. ) hare in part

The summits of the hills forming the subordinate ranges are fr
0
400 feet and more above the level of theso swampy flats. The swamné iOO feet to
water-reservolrs, the water being stored in the strata overlying the r{i gatum'l
They are generally well grassed, but some are mere bogs or, where We ed-rock.

densely covered with screw-pines or, where partially drained I sheltered,
growth of thorny plants and scrab.” P d > SUPporting o thick

The streams, having their sources in the hills, aft <
. west monsoorn and ‘gengt;mlly during the months, of ?]ru,?elf }’l‘lllrbt of the south-
September, are torrents rushing over rocky beds, which on rcach§i” August and
lands unite to form perennial streams.  In October there are often n]g the low flat
sufficient to swell the brooks ; but in November, December, Januay leavy showers
many of the sources are almost dried np, the waters of the majy s{’ and F ebrum:y
in volume ; and in March, April and May, the hot season, whep dr }I;eains decreaso
not infrequent, and when the grass in the earlicr part of the Sea*sony harsh winds a;o
hilly, the tributaries of all the rivers exhibit a marked difference of lcshon ﬁ;‘e on the
The smaller tributaries, the sources of the streams, hay aracter. ,
- channels in the sides of the main range and the hills ; the desc Ot cut rather (i eip
direction of each nearly straight; it is only when they unjte ent is rapid an :he
low level lands that they have a lortuous course. and flow through the

the N 00200
Nambulukod

ar Needle
d and are

the even
-59 many
apidly its

ettt
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The soils on the slopes are, where protected, moderately good and deep. In
color they arelight r.eddlsh brown, brown, dark brown, and nearly black, the latter
having & fair proportion of decomposing vegetable matter:. Elsewhere they are very
thin resting on hard rock or on strong tenacious clays derived from the decomposition
of the country rock in sifu. These clays are but little affected by the heavy rains:
the surface of them becomes glazed, and running water docs not cut into them as it
would do if they were arenaceous. Where cuttings are made the clays staud for
a height of fifteen feet or more perpendicularly, and, in some parts, even for a
vertical height of fifty feet, the rains scarcely affecting the surfaces at all.

Clays however that have been moved, carried down by the rains, and redeposited
are, In comparison, rather easily disintegrated and washed away.

On the lower parts of many of the steep slopes the soil and stones carried

down during the monsoons form distinet but irregular layers and (though rarely)
strata somewhat resembling alluvial deposits. Heaps of gravel and partially water-
worn stones accumulate in the beds of the torrents, where there is a sudden change
of level, caused by a hard bar of rock or a fall of rock, and the torrents, as their
beds are deepencd and the courses are changed, have these loosely-formed beds as
walls on one side or other, rarcly at the same spot on both.

It is observable that on the lower slopes of the ranges the plants in the colfee
gardens are usnally more luxuriant and exhibit finer forms and better foliage than
on the higher parts of the ranges. This may be accounted for by the larger accu-
mulation of soil and the greater moisturc in such situations. Where, howerer, the

hlﬂsk l:l.re low and there is no such accumulation of soil, the plants are generally
weakly,

The numerous roads in the Wynaad at various heights and in many cases nearly
parallel to each other, whether made by the Government for the purposes of
general traffic ar by the planters for convenient access to various parts of their
estates, are invariably well made and the traces are good. They are sideling roads :
the bank on one side of the hill is cut away and the excavated earth and rock are
made to form o part of the road.

1 They are necessarily, in a hilly country like that of the Wynaad, contour lines,
and the maps which accompany this report show in what directions they run; and,

3 . . e .
in tho absence of a eorroct orographic map, give some hints as to the general features
of the country, .

_ In Cutting these ronds very many fair sections of the rocks and some quartz
veins have bhegy exposed ; and the mineralogist and geologist find at numerous points
as they trave) along them much that instructs both as regards the character of the
country rock, jts modes of decomposition and its conservation, as well as the rather
pocllhm‘ charactep of the ¢ leaders,” ¢ strings,” and small veins which are, as it were,
thrown off from the main reefs of quartz.

. Though the climate of the Wynaad has been represented as unhealthy, it is not

Climate, uncommon for Buropeans employed in connection with coffee -

oy gardens to remain in the district with their families through-
oub the whole year. Fever is prevalent in March, April and May, and some of the
rosidents become scriously ill. But it must be borne in mind that a coffec planter
who attends carefully to his business is subjected to exposure to the sun during the
hot months and o ¢jyq heavy rains during the monsoon. He has to walk or ride
for many hourg cach day when the solar radiation {is at its maximum, and during
the monsoon his clothes are rarely dry. -

From August to the end of September the moisture is excessive, and tho tem-
perature in the room of a bungalow is often above 70° ; yet, during this scason, fires
are lighted at night, and, notwithstanding the high temperature, the warmth is
enjoyable.  The moisture ang heat, injuriously affect everything that is manufac-
tured. Boots, Portmanteaus covered with leather, and books are guickly and plen-
tifully covered with down.like fungi, and instruments of all kinds are irretrievably
ruined unless they are well protected, and constantly cleaned. Clothes suffer

- I o o
o o e X\ i e S0 W, € A -.:M‘g

gy ot Pkt s, —

R e R e e T L T AT R S T N



4

in like manner ; and the cost of a visit to the Wynaad during the monsoon is no

to be measured by the charges for living, horses, servants or the like, Sligl };
neglect or ignorance of the effects of the weather mq e gl
visitant has provided himself with instruments for scientific observations. Durine
the monsoon the very early morning may perhaps be clear and of vations. ‘;‘f’i"a'
weather, and a stranger is easily tempted under such favorab] give promise of fine
for a day’s work and to proceed for three or four miles i, th e(; aspeets to prepare
be done ; but by eight or nine o’clock the elouds come up the Ilgpc that work may
monsoon moves in its great strength athwart the hills, the mingdltlts’ the south.wes
the mists or fogs are dense, features not fifty yards away hecom ¢scends in torrents,
day’s work, if surveying or geological investigations are the Pur:u22;7]§;b£eﬁi;¥2% the

b} 3 .

Y result in heavy losses if the

The rainfall at Devdla during the years 1869 to 1873

. . ' v
inches to 208 inches per annum ; at Cherambddi during the year
and 1875 from 10910 inches t0 11797 inches; and at Vellirymopy. /2

years from 100°04 inches to 139-47 inches. As much as nine iiclu ® during four
times falls in one day, and a fall of one inch of rain in one hour isles of rain some-
Still, as already remarked, these heavy rains have comparativel r1],0:'1“ncornmon.
power, the rocks cven where decomposed, resisting the action of theywq;; be denuding
that to one accustomed to view other formations is at figt ahno‘gterj foa degreo
Such rains would wash away and carry to the sea mountains cox;x oexplicable.
more perishable rocks. ~ Posed of otyep

The rains are yet not without destructive effects. In m
been extensive laudslips. The sides of lofty hills have slir(llgé?;l goI:\Iv?lc:S there haye
beneath, and Nature nowhere has rapidly hidden the evidences of grmg t} © Valleys
this description. 3 changes of

The granitoid schists or gneissoid rocks of South-East Wynaad are, it ;.

as will be shown hereafter, only complotely nictr:;lproli)ablc,

scdimentary strata. Tho minerals observable ;r Orphosed
quartz, hornblende, mica, tale, chlorite, pholerite, and magnetic iron. T e fel.spar,
foliated rock is usually massive or composed of thin compact layers of © ordinar
felspar, or of quartz and hornblende.” Magnetic iron takes the placequ;mtz and
other of these coustituents, or accompanies them in some places; and at ;’ndO_ne or
neighbourhood of Marpanmadi North Peak magnetic iron is largely present i tho
rock, the decom_posed surface stone exhibiting layers and reniform andIl n the
masses of sesquioxide of iron. Some specimens are composed almogt Dodular
quartz and magnetic iron, and in others the iron occurs with quartz angntlrely of
and again thcr:e 18 a variety composed of transluscent quartz, magnetie ; felspar;
asbestiform mineral resembling iroun amphibole. : ° 'ron, and an

Bands also have been observed in which the roporti i
disseminated crystals is very large. proportion of Iron pyrites in

Massive hornblende rock is found on the south ea i
L . . -east
gneissoid rock is common towards the north and east. and garmetiferous foliated

In many places the country rock, besides beine interce r
reefs of quartz, is seamed and \Zeined throughoutf); Wi%hugif:fssted > In_rge Persistent
not 1n any way conformable to the lines of foliation : and
rock decomposed in situ is laid bare these threads and,strinos are )
through the red, reddish brown, and dark brown of the kaglin-lik -
from the decomposition of the stone. These veins vary from One.:'
or less to six inches or more in thickness, and they consist either ¢ 'hth of an inch

blue opaline quartz, the latter not unlike that whi f-white Opaque or
foliated country rock., 1 2t which forms thin layers (}n the

In more than one locality near Dev4la thé harder rock
quartzite or quartz with magnetic iron and a little felspar g
bohedral blocks or as symmetrical hexagonal or square priglgp?ar as large rhom-
the planes are not seldom covered with_ thin layers of rath, “iond the faces of
quartz.. Many of the forms are of singular interest, and 5 str: dark Dlue opalino
examination suppose that some of the masses were of igneous s5er might without
needless to say that the shape of these blocks is due to the di o, It is perhaps
systems of divisional planes or joints, rection of the soveral

S 1871.72,1873.74,

Rocks.

arly traceable
Clays resulting

S Consisting of dense

aried from 15810
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MThe modes .of decomposition of the several vari‘eties of gneissoid rocks in the
Wynaad give hints as to the degree of metamorphism to which they have been
subjected. For 1nstal_1c§3, where not intensely metamorphosed they do not weather
into spheroids nor ezxhibit .concentric layers around a hard core of rock, such as one
sces in tracts occupled by granitic, trappean, and the older igneous rocks. Where,
however, there 13 a greater development of the erystalline structure, as in some
parts of the country west of Devila, this well-marked feature presents itself.

East of Needle Rock and east of Harewood thin micaceous shales oceur which
remind one of the typical micaccous lower Silurian rocks; and the lines of lamina-
tion in the former might well seem to correspond with the cleavage planes of the
latter. The strike of these thinly-laminated micaceous shales east of Needle Rock is
N. 55° W. being ncarly at right angles to the general direction of the folia of the
gneissoid rocks. Tt is perhaps correet to say that observation has shown that the
most ])I'O(I.UCtIVC auriferous belts in the Wynaad are those in which these micaceous
and chloritic rocks occur ; and that as a rule where the hard dense massive quartzo-
hornblendic strata are found, and where the foliation is indistinct, the veins are
cither absent, or, where present, consist of saccharoid quartz “with Jarge and
small plates of mica.

The foliation of the rocks in that part of South-East Wynaad already described
preserves throughout a nearly uniform strike, namely, N, 54 E.—S. 54° W. There _
arc curves. however where the direction varies from N. 40° E. to nearly east and
west.  The dip is southerly and south-easterly from 60° to vertical.

Only an extended examination of the countr , such as would be made in the
course of a minute geological survey, would enable the observer to offer suggestions
a3 to tho probable origin of these metamorphic and metamorphosed rocks. It is
apparent wherever they are well exposed that there is one system of planes very
like strike-joints which, but for the direction of the dip, might be supposed to repre-
sent planes of original deposition. ~The direction of these in some degree accords
with the general divection of the main quartz veins, and it might be surmised on a
first view that the formation of the latter was due to the same forces which operat-
ed In altermg the strata they intersect ; that, in other words, the quartz in the veins
was segregated during the enormous period which elapsed from the time of the
first slight” alteration of the original sedimentary rocks until they were metamor-
phosed as wo see them now. |

In the Manyay of the Geology of India it i3 stated that * this Nilgiri strike is
Dot,e_d. as ,(,]lStinctly that of the lamination and bedding of the gneiss as well as of the
£oliatlon,™ * anq thercfore it is the more difficult to conjecture to what forces the
direction of the quartz veins is due, coinciding as it does, not with the foliation, but
rather W_‘th the system of joints above referred to. '

SYlnle the strike of the rocks over a large part of Australia is nearly meritdional
the recfs also haye generally a north and south direction.

The strongep anq more persistent veins as they appear at present may represent
what WETe€ once lines of least resistance, and some speculations of a strictly geo-
logical character might follow this suggestion if this report were not confined to
questions of & practical character. .

Much valuable information is to be obtained respecting these rocks from tho
reports a0¢ Map prepared by Mr. King. A sketch of a Geological Map of South-
East Wynaad on the scale of four miles to one inch, published with the records of
the Geological Survey of India (May 1875), and which I had not the opportunity of
seeing until after much of this report was Wwritten, shows alternating bands of
felspathic gneiss and chiloritic gneiss running north-easterly and south-westerly, as
well as 3 large ‘area oecupied by quartzo-hornblendic gneiss (Nilgiris) and the
smaller areas of granitoiq gneiss at Ycddakilmullay and Munnaymulla.

There 18 an absence of intrusive rocks in South-East Wynaad. There are no
dvkes or masses of Porphyry, no basalts or recent volcanic rocks ; and it is only at
ono point, as far as 18 known, whero greenstone occurs, namely, on t:,be Hamsluck
estate. The rock consists mainly of hornblende with a small proportion of felspar

(oliqoclase)-
* A Manual of the Qeology of India, by IL. B, Medlicott and W T, Blanford, 2 Vols,, 1879,
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_ quartz, and in many places, as already stated, they exhibit a tendenc
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Near the spot where this rock is exposed thers are veins of granite or perhaps
to speak more correctly, veins of quartz which are essentially granitic. In several
places, more particularly at Guidalir, Cherambddi, Moopenaad
there are masses of quartz with large transparent plates of mijcq
of the quartz is observed most frequently (but not invari
very thick; and from the observations which have been
time it might be inferred that gold, in such proportions ag
are free from mica, is rarely present in these micacised re

,, and Vellirymulla
. The micacisation
ably) where the veins are
made up to the present
1t1s found in veins which
efs.

It is not yet certain that the * country rock” is commg

: nly less silicious i
those places where the quartz veins are numerous, but this PeCuliﬂi.r ity i: toﬂ}l)(; O;lost 53

The quartz veins of the Wynaad differ in some respects f o .
Genernl chnrictcr of the the almost unaltered lower Silu?ian r;g{?g ?fobi mtex's:ectmg
auriferons quurtz veins. they are usua,lly as thiCk, or thiCkOI‘, and -qllit 1:81:['2],11.{1, but
The auriferous veins, those which have yiclded well both on the larrr(:; A3 persistent.
tests in the laboratory, are laminated and more or less pyritous, an dbthSCale and by
to the present time are regarded as less auriferous are composed of S&CC%Se “:th]) up
snow-white opaque quartz with transparent particles of quartz impactedarmd’ often
generally an obscurely granular appearance—more indeed like quurtzite’t{::g have
vein-
granitic, large plates of muscgvite and apparently a hydrated muscovi{e tS) become
plates with heve and there a little felspar giving them a character whichln smaller
them at once from the well-known rich pyritous veins necar Devdla., § Separates
massive quartz near Moopenaad and Vellirymulla micacised and inomo of the
simulating granite, or partaking of the character of the country rock, iy
supposed to be bedded and not vein-quartz, aud contemporaneous with tj;, 16 well Le
rocks with which it is associated. There was no true quartzite seen in tl}? gneissoid
but it may be conjectured that the induration and alterations of com ese places,
structure, which have resulted in the formation of the foliated gneli)so Sition and
would not be without influence on purely silicious granular interbeddeq soid rocks,

masg,

From the larger (true) veins “leaders” are thrown off, most commg 1 o
westward. The leaders usually dip at a low angle, but in some places tl? ¥ to the
large and of such a form as almost to give the character of “saddle” ., Gy are so
masses of quartz. reefs to the

The ordinary “casing™ of the reefs is a talcose schist (casily .
thin laming) with oxyd of iron and the minerals ordinarily therewit}slcpambl_e into
and gold in small flat particles, visible to the eye, is not rare in t}, associated ;
casing of many of the larger auriferous reefs is quartzose and ferrg casing. The
laminated and with scales of ripidolite and tale scattered through ginous rudely

: the mass,
The average thickness of the true quartz veins is about five £

less than two feet in thickness and others again excecd fourteen feeteet.
number, however, vary from four to seven feet. The direction 'f eate
usually N. 30° W.—S. 30° E., and some are nearly due north and OI the veins is
dip, though nearly always easterly, is irregular. On the summitg gOuth; and the
the veins are commonly almost flat or with a very slight dip to. t}? the steep hills
at a little depth from the surface the dip is, e

¢ as micht b . eastward, but
It is not seldom as much as 30°, 40°, and 60°. glib DE expecteq, very different.

Some are
The greater

These sudden variations may be due partly to the ch >
surface by the heavy rains which fall yearly. Much decomgggees Prodiced on the
rock is moved in masses, and “the action of gravitation on substa o almost solid
weathering; or the ¢weight of the hill’ as it has been called,”* ngclfg looseneg t}) y
3 account 1or

the difference of dip as measured near the surface a
surface. , nd at some depth from the

The dircction or strike of the quartz veins is, in a i
broken up, as it is, into rounded hills of varying h

trict like the Wynaad,
regard be had to the elevation of each point where

1t 10t easy to trace, unless
an outcrop of quartz is seen.

* Manual of Geology—Becte, Jukes and Geikie, 1872

eigh

» Page 224,
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An outcrop on a hillis thrown to the westward and the same reef outeropping
in a valley is necessarily eastward of the line which would appear if the ground
were of the mean level.

Tt is not yet possible to say what number of separate veins of quartz there are
in the area which has been examined, but there are at least two Lundred out-
crops—not necessarily distinet reefs.

From Moopenaad to Cherambddi, a distance of eleven miles and-a-half by the
road, twenty-three outcrops were observed, many of them indicating reefs of great
thickness ; from Cherambddi to ncar Nadukani in a straight line south-easterly,
twelve miles, there are at least eighteen separate veins ; and east and south-easterly
of Devila the reefs are from 5, 51, 7, 10, 16 and 23 chains apart.

Between Moopenaad and Cherambddi the racks are in places arenaceous.

As will be seen from the detailed reports which follow, gold is almost univer-
Distribution of Gold sally distributed throughout the soils and quartz veins of the

' Wynaad. It occurs also in the sands and soils both on the
east, west, north and south.

In South-East Wynaad, on washing a few dishes of the surface-soil anywhere, a
few specks of very fine gold will be found ; in the vicinity of the reefs rather h'cavy
gold 1s often got by sluicing; and if a suitable spot be selected the native miners

;"%l obtain, even by their methods, sufficient gold to remunerate them for their
abor.

The character of the rocks, the nature of the climate, and the formation of the
country have all contributed to prevent the accumulation of drifts such as are
found ‘in California and Australia. There are here no gullies having in- their
beds shallow deposits with a well-defined auriferous stratum, no “decp lfzads Y
covered and protected by layers of volcanic rock : there are only, as a rule, in the
district now under consideration ¢ surfacing ” and ¢ quartz-mining.”

On the Seeputtec river there is an accumulation of well-rounded boulders of
quartz and gneissoid rock imbedded in hard clay and sandy.soil which may be
regarded almost as a “ cement.” It is nomore than the old bed of the river which
OWINg to the ¢ cuttine back’ action of the water has lowered its level and left
this drift on jts hanks. It is probable that, as in other similar cases, the
““ cement”” wil] be found in patches on both sides of the river, in places which were
formerly bends of the old stream. The bed-rock on which the gravel, clay, and
boulders lio is at no great height above the level of tho existing water-course ; and
the part of the . drift which has been worked is about thirtyfeet in thickness.

) This drift and those which are to be found in the beds of the swamps may be
said t0 Tepresent the alluvial deposits of the Wynaad. Some of these are probably

rich in old, bug jt js only under favorable conditions that they could remunerate

the miner.

It would be extremely difficult and costly, and in many cases almost imprac-
ticable, to drain the swamps by artificial channels, and the expense of pumping the
water from a shaft would be very great. Still, if the lowest stratum should prove
to be highly auriferous, it might be found remunerative to resort even to pumping,

care bemg taken to carry off the surfaco water from the swamps by constructing
l‘aceS- . .

Below the Wynaad plateau and bordering on the tertiaries there are in the
beds of the streams rather deep deposits of drift. At Karambaut the water-worn

gravels and ronnded blocks of country rock and quartz are of considerable
thickness.

Below Eddacurra the hed-rock is covered with quite recent deposits and tertiary
gtrata (laterite). It is not known whether the stratum immediately overlying
the bed-rock is generally anriferous ; but wherever the latter is intersected by quartz
veins more or less gold will be found in the disintegrated rocks.
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From the appearance of the n.lines and the soils on the slopes of the hills it is
Migping for Gold in Mala. ?]mOSt certain, as stated elsewhere, that gold was worked
bar in former times, in Malabar at g very early period, This, however, is only
conjecture. The industry has no history. The wealth of the native rulers in
former times, the buildings erected by them, and the records relating to their-wars all
point however to the conclusion that gold was derived iy lafoeocuan'tities cither
from the Peninsula or perhaps from some neighbouring countr b t
It is stated that ““in the ycar 1293, A.D., Allihw’d-gip ot
of Delhi, took the city of Deogarh, but the citadel still helg qﬁéirwggi~eEf£]eSQ-r
Allah raised the siege on receiving a ransom, the amount of which mar _elq s
i ible ; 5 ay well appear
incredible ; 15,000 lbs. of pure gold, 175 lbs. of pearls, 50 s of d; ds. and
25,000 lbs. of silver being enumerated among the items. S, mu;:h at lamon Ypears
certain that Allihu’d-din levied an cnormous sum upon Deo » at least, appears

. . ora h’ : ca.
quently it must at that time have been g very great city and Sy and that conse

R a rich empori et
In a letter to the Times (London) of January 2nd, 1879, sicr porium

Eastwick, there is the following interesting statement 1—Aftop cglllli;d '{Et(tlwayd B.
the probable occurrence in the south of India of gold fields far richegr‘ﬂ ention fo
recently discovered, the writer says—‘“The learned Dr, Burnell, in hig ¢ N 1? " those
great Temple of Shiva at Tanjore * tells us that “in the eleventh century, A B‘e on the
all the great temples to Shiva in Southern India 1w ) S+ Nearly

: ere built, and in {]
thirteenth centuries the great temples to Vishnu were erec’ted ;7 and lie Tlith and

been a puzzle whence the great wealth came which enabled the R
Southern India to construct such enormous works, which, collective]
cost millions. The marvel is increased by the fact that, so far fmmyéhm
princes having been impoverished by this expenditure, they were Stille
of vast treasures which fell into the hands of the Moslems in the f,
century and were carried away to Delhi. But the famous inscription on t]
Temple, the deciphering of which (an astonishing feat) has heen eff ,
same authority, sheds some light on the matter.””> Dr, Burnell writeg et

‘“The full importance in Tndian History of Vira Cola’s reign i . -
this inscription; lr))ut it contains other infortiation also (;? :rrrei? 231115:12,1)1315 (})Jrlzﬁ 8athered from
the eleventh century gold was the most common precious metal in Tndjq ‘aes(,l €.9., that in
quantities of it are mentioned here. Silver on the other hand is little ment’ionnd Stupendous
appears that the present state of things, which is exactly the reverse, wag onl ﬁ s 8nd it thys
by the Portuguese in the 16th century. : 7 brought ghout,

I submib that the great abundance of
only from mines, and that in the terriblo
invaders from the north and Euro
lost sight of * * * % %

The full significance of this statement ag affecting Southe s
understood only when taken in conneetion with the 1‘§~g0 ares n I.ndm can bo
known to have been worked by the natives. It seems to leﬂvs “hich are now
_doubt that the reefs and soils when first opened up were oxtre( ‘el lltt.le room for
the soils as we find them now have been tmpoverished by ro e,;tne' J Tich, and that

Mr. Sheffield, Principal Collector of Malal, Peted washings.

the Committee which reported to the Government on the o ter referped to by
of the gold fields of Maleil')ar in 1833 that the colle:t.rilnilifd:,ﬁ?ftler and prospects
outin Wynaad and the Nilambir Valley for filty ye m‘soprevjjouslylm

Tippoo Sultan procured ‘large quantities of ol fro
m
possessed of great wealth.t It is stated in M?zzvu'cll’s L,'S:H;? “ource and was
amongst other conditions exacted from Tippoo by Lord Cornwal]; Ellington thas
three crores and thirty lakhs of rupees in gold mohurs, Par;o dl.?; he v.l'ai tlol'pay
67448, and bullion:

ust have
se Indian
Possessed
Ourtecenth
¢ Tanjore

gold spoken of in the inscriptio

convulsions caused by the pirrspf;';n have arisen

peans from the west, the Position of theg, goxlldoﬁf Ilgoslem
elds was

* A Hand Book for India, Madras,~John Murray, 1839, Pan, 94
1t + Tl;{c thﬁmmittce who rfeportcd on dthe_ golg.mincs of Malabar in 1833 stats that ¢ jt ?s o .tt.
ed tomake them a source of revenue during 13 possession of the country.’” 1 > PPty eertaf Tip ttempt-
would have tohe fed. What was the cost during the period of Tippoo's)rulo oIferxlz];i dgou}'t L‘mp‘u)_vednsla?«f:(,mugd these
mention that at the time they feporteda cooly could be hired fora pagoda a-month Dltining slave »  The (ommittee
diem nearly) and food was cheap, When Lieutenant Nicolson wasin the Wynaag twe(s' ¥ Rs, 3-11-8, 0r 2 unnas 6 pie Per
Nadagani for onc rupec, and thirty seers of rice for one rupes at Sultan’s L’attcry- an dn }y BCCr8 of rice could be Bought at
varied from eight to twelvo annas. Rice at Devala at the present time is sold ¢ t’he the cost of 5 sheep at Qutacamord
the price of a sheep is from three to four rupees.  When food was to be obtaingg atrata of eight scers for ome rapee A1
c;n'rent some fifty years ago, the washing of Yery poer auriferous soils woylg have 2¢R 10w Tates a3 those which wero
slaves,

Vel & profit to the proprietor of the

been farmed
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o nearly, £3,300,000. On one occasion Tippoo sent thirty-eight camel-loads
g?ﬂlofg; to gcindiah with the hope of securing-phim as an ally; and from the
estimate of treasure and property taken at Sermgapata.m in 1799 there appear
two items that clearly show to what extent the Sultan, in a comparatively short
space of time. and notwithstanding very heavy demands on his treasury, had been
able to accumulate wealth. Of specie there was 16,740,350 Star Pagodas, and of
jewels, gold, and silver bullion 25,000,000 Star Pagodas. His throne was s_old
unbroken for about £2,500, the gold mot included in the purchase producing
nearly £25,000. These facts and the knowledge we have of the enormous costs
incurred by this Prince in supporting armies, constructing forts, and in procuring
munitions of war and stores, sufficiently support the conclusion that he must have
had ready means of procuring gold ; but whether to any large extent from the mines-
of Southern India can only be conjectured.

In the reports of a joint Commission from Bengal and Bombay appointed to
inspect into the state and condition of the Province of Malabar in the years 1792,
and 1793, the Commissioners refer very briefly to the occurrence of gold. In
treating the subject of the royalties claimed by the Rajahs mention is made of “all
gold ore” and also of ¢ compositions of gold * * * % *,of which last article
some is found in the Nilambir District.”

About the same time the gold mines had attracted the attention of the Govern-
ment. In 1793, the Honorable Mr. Duncan, Governor of Bombay, took some steps
to ascertain the value and extent of them.

10 1802-8 the auriferous rocks of the Nilambtr valley are dgain mentioned ;
and in 4 work by Dr. Whitelow Ainslie, published in 1813, an account is given of

the localities where gold is found in India. The Committee of 1833 quote from
his work as followg :—

“ Gold dust has been found in the bed of the Godévari, and in Malabar in the bed of the
river Which passes Nilambfr in the Irnadi District. It has moreover been procured in very
small quantities jn Wynaad, in the Arcot District, and in the sand of the Beypore river ncar Cali-
cut.  Lhough the sonrces are evidently numerous from which this valuable metal can be obtained
in the Indian Peninsuls, it would seem from the little interest they have hitherto excited that

. none of them promised to be very productive.”’

Prior to the year 1831, Mr. W. Sheffield, the Principal Collector of Malabar,
had been purchasing gold for the Government, and on the 10th January 1831 he
furnished g, very interesting report on the scveral localities where gold was kiown
to occur and

on the methods of mining employed by the natives.

On the 15th February 1831, Lieutenant W. Nicolson was appointed by the
.Government to geapcl for gold ““in the mountains on the Malabar Coast,” and with
him Was associated My, H enry Louis Hugenin. The latter, in his agrecement with
the Gc_)vernment’ stipulated that he should receive one-half of the gold he might
assist In finding ang raising during a period of twelve months and the same prupor-
tion of all golq'pe might collect from the mountain streams, &c., by washing ; the

Govei“gmcnt having the right to take such share of the produce at the market price
of goid.

The party was formed apparently for the twofold purpose of “ prospecting
for gold ﬁe].ds and for procuring gold for the Government. Licutenant Nicolson
had under his directions a Havildar's party of pioneers, and he employed natives to
teach the pioneerg to wash for gold and to assist him in his explorations. In his
first report, dateq 18th April 1831, Licutenant Nicolson states that he met Mr.

Hugenin at Devalacottah on the 16th April, and that they forthwith commenced
their explorationg,

The localities Visited by this exploring party are shown approximately on-a
tracing accompanying thig report, which is a copy of a map drawn and furnished
to the Government by Lieutenant Nicolson on the 15th J uly 1832.*

Lieutenant Nicolson and the members of his party sulfered much from fever;
and in the letters and reporgg detailing their proceedings at various places there

_are numerous complaints of the misconduct of servants, the want of a sufficient

number of assistants, bad tools, and an irregular supply of necessaries for the men.
The petty Rajahs too, Lieutenant Nicolson states, incited the natives over whom

*See map facing p. 83. ' \
) i
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they had control to obstruct their proceedings..
they filled in shafts and also misled the party b
of the mines.

They felled trees to stop paths;
¥ mistating facts as to the value

After the Government received the report of the i
examine the gold mines of Malabar (25th ﬁay 1833), t-(lzznll{rﬁ:ltltte%
Governor in Council, being convinced of the inexpedienc 8
account of Government, the services of Licutenant Nie
disposal of His Excellency the Commander-in-Chief,

appointed to
onorable the
¥ of working the mines on
olson were replaced at the

It seems from the absence of any records relating to the .

} . L m1 ‘ mas
that the search for gold, and indeed even any interest in the q‘:g;iglfl sthx?v}?i‘?} ln}f::g
_ engaged the attention of the Government in 1831—33 had completely coﬂsed' :

In October 1857, the Acting Collector of Malabar drew attent: .
of taxes payable by the Rajahs for the right to mine, and i;e}?it;oﬁ ttto t}xe Iarr‘ea{S
"some information given respecting the gold workings.  He says, in r(;l‘a there is
4th December 1858, that it is difficult to define the exact locality inp‘g;'@ ldat.ed
gold is quarried and washed; for it is obtained in very many places inteuf"l the

through a tract of country cxtending for some thirty or 'forty miles ‘?;‘apersodv
western face of the ghiits and in parts along their summits., * % * % . OYK{ the:

the whole of this extensive tract gold-diggings and washings have been ..& 1 long
I dare say, now being carried on in many parts. But circumst ances ha:re n(1 are,
so much within the last ten years that the trade has oone down very mn& tc're({.
many of those who understood the art have betaken themselves to other ell’ il e
ments and have carried away with them the knowledge of the localities ricl?ep.to-.‘"
ore. The only persons who seemed to have any acknowledged right to the 8 %3
are the parties against whom the present balances are outstanding. They cq}) (*%ged
the ore entirely through the agency of their Chermars and Panniars, or glayes «*
and I am given to understand that whole families of these have betaken themselv:es
to Western Wynaad, where good wages and fair treatment are to bo had at the
hands of the various Coffee Planters.” )

y

Many persons, besides those who became planters, were attracted to the Wynaad
as soon as the country was opencd up anew,and amongst them were a fow personsfrom
Australia.” Two whose names are now well known in the district Were miners op
acquainted with mining. In July 1865, Mr. H. L. Sterne, who had had six yeqps’
experience as a gold-digger, made application to the Government for leave o s)‘ér b
for gold and other metals on Government land in the Madras Presidency - . r:d c
permission being granted he prospected in various places, but with what regu,lt( i or;
accurately known. Mr. G. E. Withers commenced to prospect about the sa1 . lts.no
or subsequently, and in pursuing his labors became convinced that the r: nfe lme,
auriferous and deserving of attention. It seems that it was owigy ,Hfg]e s W(}EI:G
labors, but mainly to the enterprise of Mr. J. W. Minchin of fquf{ql_ 3 to his
Devéla, that machiery was erected for reducing the quartz founq ir; th ) ey
the Skull Reef and the reefs within the Wynaad Prospecting Company’s o 10 ‘:“}S‘%}
E. Schmidt and Mr. J. W. Ryan were applicants for the right o Teaq, -Ix}. V.
estates in April 1866, and they were also active in promoting the Hoe on t e
The results of the operations of the Companies who commenceq qmrtn ow industry.
1875 and 1876 are referred to in another place in this rcport. Itz crushing

Other applications for land for gold-mining purposes were madn i 100 .
seemed at that time that the gold fields would be reopencd and ng{i(lln 18 111 6, :_m(li) lm
machinery, but the trials made were unsatisfactory and the wop < with suitable

a standstill. : ks were brought to

The methods employed by the natives in washing the auriferoys eqpt] I
Gold-washing as practised by ¢ ground-sluicing ” or by pautt{es (Pllddlinb carths, W}IC% C::
by the Natives, ' system of mining in quartz veins, if Minine g troughs), t1 1 e(x1
their plan of grinding the quartz as well as their final op'erationngfl‘t‘ fssslliienrcraof; ”
< =}

e

., *Lieutcnant’ MNicolson makes mention of the mines being worked

b }
inhumanly and barburously treated.”” See appendix to this Report. ¥ slaves,

He says the people were * most

- the sand, alwayg o,

. clears the dish of ¢
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1 the wooden dish (Murriya) are of the highest interest, representing as they do
yperations that were carried on in all probability exactly in the same manner some
thousands of years ago. The old gold fields of the Western World were certainly
worked more than ﬁve-}xundred years before the Christian era in the same manncr
and with the same appliances as those used now by the Korumbars and Moplahs.

Their various methods are tedious, they involve the expenditure of much labor,
and the results are no fair criteria of the value of the earths or rocks which they
treat. By any system of ¢ ground-sluicing *’ some gold is lost, but, working as the
Korumbars do, it is questionahle whether they collect more than a small proportion
of the fine gold contained in the soil. By using the puddling trough they may have
saved a little more gold, but not much more. The murriya, however, in the hands
of an experienced native is nearly as perfect for * washing off”’ as the tin dish of
the Californian and Australian miner, :

. The tribes which are mentioned as supplying men commonly employed in gold-
mining are the Korumbars, Moplahs, Panniars, Nairs and Tiers. The Korumbars
and Moplahs are said to have worked the quartz veins; and there is reason to believe
that their systems of excavating the reefs were different, though their treatment of
the stonc wag in all likelihood the same. :

In getting gold by “ ground-sluicing ” the Korumbars display much ingenuity.
Ground-sluicing. One old miner usually directs the operations. :H:LViI.lg fixed
. i on a spot where he thinks there is a probability of finding gold

he ““ prospects ” the area, using the murriya for washing the carth.

On a site being chosen, if it is not actually in the bed of a stream, a supply of
water is dlrfécted to the spot by a race, and work is commenced. The men excavato
the earth with theip mamooties, the water all the while flowing over the space in
which tbey are working. One man stands behind the other at such a distance as
fo permut of his using his mamooty, and in a short time three or four men are
laboring knee-deep in water : the large stones are put aside so that finally a wall is
formed.  The men are usually careful in washing the stones, and they exhibit no little
skill in turning every slight advantage to account. The soil is stripped to the bed
TOCK, every crevice is scraped with the mamooties, and at length the resulting heavy
material having been concentrated by being raked up against the stream, the old
IINET 8teps into the channel with his murriya in his hand and fills it with the sand,
&e., piling the stuff as high as he can on the dish. A little pool meanwhile having
been mado he places the wooden vessel with its weight of sand in that and ¢ puddles”
rupulously washing and examining the small stones before he
throws them away. By tilting the dish and adroitly moving the stuff with one hand
as ‘the Wate? flows over it he finally obtains a black, heavy, iron sand and on this
being suliciently ooncentratod the vessel is filled with water, a swinging motion is
given to 1t so a8 to throw the gold into ora little above the hollow in the centre, and
then again tilting the murriya, he takes water in one hand and allows it to fall through
his fingers on to'the gand in the lower part of the dish, and thus in a little time
I the refuse and at length is able to show the gold almost comple-
tely separated from the phlack sand.

- The washin
in the sluice hag
and he is also pa

When the
washed off.

g is continued dish after dish until all the material concentrated
been treated. The Korumbar’s skill in manipulation is very great
tient and painstaking.

gold is got together it is put into a leaf, and any black sand in it is

The operation of Wa,shing a dish of stuff usually occupies half-an-hour or more.

The Murriya is mage of hard, heavy wood. It isfrom eightecn to twenty-two
inches in length, sixteen inches in breadth, and from two to three inches or moro

in depth. There is 4 Projecting pin at one end and a knob at the other. It

becomes smooth and black by use and shows the smallest particle of gold quite
clearly. A o :
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In many parts of the Wynaad District the remains of the walls built by the miners
W}teél] ground;lmqmg, the lines of their races, now almost obliterated, and he 1ps of
rubble extending 1n some places over many acres, are to be se nd i o

T ey o ¢ > seen ; and in the jungles
on cutting into the earth on a hill side one finds that the so0il has been &is%ﬁrk()gcas
Indeed the evidences of the patient labo " )
and are found in so many localities that one pauses t ;

. . ) 3 to consid : i
which must have elarpsed smce gold-washing first became an eg'qu;ollilsehlec(?%;lélosi ;mrixe
this part of India. The soil and rubble made to yield its gold in times 1 1stry in
is now again consolidated, covered with herbage, and supporting large ju?;(rlgnté;g;:%

o o> .

The box used by the natives for washing auriferous earth more resembles a

Washing with the Pautty. puddling trough than a sluice. The pautty is g trouch made
[a]

of wood. It is from six to seven feet, ;
. C : eet in | !
or more in breadth. Onu discovering a spot where there wag pgth and one foot

auriferous earth these boxes were employed ; and it would se(? niufﬂlrgienttzhfluantity of
a Comrm_ttee appointed, under date 14th December 1§32, to examinén th ° I‘ep'or.t. of
in the Zillah of Malabar, that when they visited the mines neap M e gold mines

river) there were fifty or sixty Moplahs at work. ambat (Bey pore

The Comumittee state that the pauttics were placed over g r
water was conveyed to themin races. The boxes were placed in a slop, s
At the lower end small picces of bamboo were laid across which a,ctedp mg“p osition.
Two men, the Committee state, were required to work one pautty Oas riffles.”
collected the earth and the next day they washed it. The earth 'W:as clle .di’-y they
pautty in the murriya and the men stirred the earth with their hand%t;rm-e d to the
" the stones, &c., until only heavy sand remained. This residium was Wa’hl Cmoving

ordinary way in the murriya, and quicksilver was used to collect ths ed in the
amalgam being afterwards wrapped in a rag and placed between two p; e gold, the
ing charcoal until the heat volatilised the mercury and left the gold cliefz’;ifs of burn-

UNNMgE stream, or

The pauttics were used during the wet season on the higher ] .
dry season in the beds of the streams. . gher lands, and in the

Throughout South-East Wynaad and at several places in the 1
Malabar the quartz veins have been worked g;’v ﬂ(l!gligtgz of
1ves,

The appearance of the workings indicate .
methods of getting out stone :— © the followmg

‘Working Veins.

(1) Quarrying on the outcrop of the veins (surface workings)
(2) Vertical shafts. o
(3) Adits.

(4) Vertical shafts with adits therefrom.

(5) Shafts on the underlie.

Quarrying on the outerop of the veins was undoubtedly f .
instance. Gold was seen in the stone, and blocks were b¥ol?110wed n the first

cure fragments with gold visible. It is believed that no st 1 1n order to pro-
did not show gold, ONC Was crushed which

Subsequently vertical shafts were sunk, but b ibe
Many of them are well formed, always round, and as geg;)h:: ;er\l,};e '8 not known.
Some are insolid quartz, others in country rock intersected bnt'z feet, or more,
thin veins of quartz. How the miners could possibly have sunk g y N leader§ » and
dense quartz with the tools they had is hard to guess. They uch shafts in hard
sides are quite smooth. It is not uncommon to find a numbey ﬂfre plumb and the
together, not more than a few feet apart. The adits in mogst c(-) Phatts very close
constructed long subseqpent to the sinking of the vertical S}.nft‘fs-es were evidently
are found on the summit of a hill they are undercut by adit; . Whera the latter
care has been taken to block up the shafts so as to prevent g tz’ and in some places

in on the miners below.. It is unreasonable to suppose ﬂnes and earth fall_in%
shafts would have been sunk close together after the agit wag (;:rl'fx esevefli‘lll vergllflad
ren., 18y C

not have served any useful purpose. And the miner
cae . . : s 1
did not generally sink vertical shafts in following the rﬁs d?;‘iﬁféid f;g; {’:g;t:‘

rs of the native miners are so numerous
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adits ; they sunk shafts on the underlie or footwall, and these are to be seen in
various places.

Towards the north-west another system was employed. In mining ou the
steep slope of a hill a vertical shaft was sunk to the depth of six or eight fect so
ag to cut the reef, and an adit was driven therefrom. With what object this method
was adopted is not known ; but it may be supposed that in some situations difficul-
ties were found in protecting an open cutting from the rains. A cutting necessary
to get a ““face " in the solid rock would present surfaces which would be to some
extent affécted by the rains; whereas by sinking a shaft (at all times easily protected)
the miners were able to penetrate the hill with safety, though the addjtional labor
involved in getting out stone would be great. There are, as already stated, not a few
shafts sunk on the underlie in several localities near Devila. The reefs were
n(lii%ed in this manner, it is almost certain, by the same class of miners as made the
adits.

It was not unusual for them to penetrate to the depth of sixty or seventy feet,
but where the reefs were flat or had a low dip these undertlie shafts were only
inclined adits, rising where they worked at the casing of the hanging wall and
falling again as they followed the footwall.

In what manner soever the auriferous quartz was procured the after-treatment
was 1n all cases nearly the same. The quartz broken mto small pieces was given
to the Wowen to grind. Each woman was provided with a muller or hand-stone,

‘and the fragments of quartz were either ground on a suitable picce of stone in situ

or on a large flat stone procured for the purpose. The pounded stone was subso-
quently washed in the Murriya and the gold got by amalgamation with mercury.

. The auriferous stone was sometimes roasted. Whether merely to offect its
le}ntegratlon_more easily and rapidly, or whether from a knowledge that the pyrites
in 16 Were auriferous, has not been quite satisfactorily ascertained.

_ 1t is probable, however, that some of the miners knew that the pyrites con-
tained gold though it was not visible to the eye, and that by roasting the mineral
they would get it. In one locality it was usual for the miners to procure blocks
of pyrites, divide them, and take the pieces to their homes for treatment.

In breaking up blocks of quartz too on the outcrops of the reefs, it is said
that they used fire, In one place, according to information given to me, the trees
of the jungle wore felled, the timber piled in heaps on the quartz and there burnt,
and on the outcrop of one reef an excavation in the solid rock was found which
appeared to have been constructed for and used as a kiln.

‘Where the quartz miners have labored there are to be seen usually large
heaps of broken quartz, the pieces rejected, because they did not show gold; and
on the 0uterops of the reefs are found the smooth hollows in the rocks worn by
long h“nd'grln@ing; while in the jungles the flat stones and mullers, covered *with
moss, are OCcasionally met with.

1t may be intéresting to remark that these flat 'stones and mullers are very

similar in form to thoge used by the Australian natives for grinding seeds, &c.

. _The miners who worked in the adits scem to have had more knowledge of
mining and of the modes of occurrence of gold than those who formerly got out
quartz by sinking vertical shafts. The former followed the run of gold wherever
they were able to do 5o, sometimes taking out the footwall and  casing” and

. gometimes the hanging wall,

The Korumbars, skilful as they are, have no knowledge of the manner in
which the gold has been distributed. They are acquainted with the ¢“run” of the
reefs and §hOW great intelligcnce in selecting spots likely to yield gold, but they
do not believe that the gold in the soils has been derived from the disintegration
of the reefs. They say that it is found in some places in the reefs, in other places
in the soils, but that its occurrence in the latter is in no manner connected with the

former.

!

g
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There is no record of any large pieces of

' : .gold having been found in the
Wynaad. In the pamphlet en_tlt.led Gold Prospecting in the Wynaad it is mentioned
that one fragment was got within the Jast few years whicl weighed over seven

pennyweights, but some quartz. was mixed with it. _Other pieces, weiehine respec-
tively 11 grains and 21'9 grains, are named as having been washed out of the soil
near Devila and Glenrock. The natives have made many statcments and havo
some curious traditions respecting the finding of nuggets of gold in former times.*
Even in those gold-mining countries where there is 5 very complete system of
Number of Native miners Togistration of ¢ claims,” and efficient, m’lC]Il)iIl(' ; )f > col
employed. lecting statistics relating to the numbgr of ;nix ery 011 c?]-
the mechanical appliances in use, and the yield of gold, few returng ql ers ?IPI‘)dQ-‘Vl(( ’
more than approximations. , are regarded as

If extensive mining operations were carried on by the native
it would be impossible to arrive at any results, except by mak
of the probable average yield per men per diem based on sucl
be afforded by the miners and the purchasers of the gold i
it is not surprising therefore that the Committee appointed to make investioo i
in the Province of Malabar in 1832 write with much caution when de{‘ll}gatlo_ns
the statistics afforded by the shroffs, cultivators, and others oxamined by t”’g with

The Committee state that the best informed persons who gave evidencllelx)n.
them estimated that not more than,1,000 persons were engaged in crold-m? ,efol.'o
the whole province of Malabar. Most of these, it was added, "Vemomarpi”(}lmg m
it was assumed that probably between 4,000 and 5,000 people deriveq g e, > and
their means of subsistence from the produce of the mines. Portion of

The miners were not employed during the whole year in searching fop o1 d-
they followed this pursuit only during those periods when the weather int ?0 ;
with the carrying on of agricultural operations; and it is said that ¢ erfere

. L . €re wag
instance known of any persons giving up other occupations for the PUrpose of Sz\, :to

1ves i Southern India
1r_1gfrough.calculations
1 nformation ag might
1 any given arca; and

ing their time exclusively to gold-mining.

# When at Devéla I was told that a lump of gold weighing about 9 Ibs. had been onearthed a long t; .
valley not far from the bazaar. Again, when at Sullumilai, % Kooty " Maistry informed me that 5 p{ecem:f‘go in g
large as his hand had been found in t'he Yandi river oo the way to Peria Shola, and that the largest piece he. }%old .-%'s
bad ever washed out was worth Rs. 25. 1le added that on the slope of the Needle Rock range towards Devjly ooty,
of gold was found in his grandfather’s time which was as large as two hands could compass, and that it wag taka Bugget
by the Adagherry of Nelliallum. At the same time when talking with Kooty Maistry it was stated by some ‘fe-n away
that one ¢¢ Koolamby," & Pannier who was employed in cutting the district voad near the Monarch Regt 1 of the men
of gold of some weight. Mr. Minchin corroborated the statement of K«}ot_v_ Maistry, when he gajq t};a,t E';lﬂd 4 piece
suflicient value to support Koolamby for three years. Kooty Maistry was inclined to be comminieatye, H"It 11)1‘0"6&1 of
the old workings about Devﬁla_were mgxde by people callet_i l}ordah, very small people who alone could ha v d me that,
gmnall adits and holes wo see. Kooty said he had found thoir implements, small thmg.:s between mamootiey 1‘3 mulde the
so small as to show that only small men could have used them. On the other hund, Korumbar Carlah decl;;r:d pickaxes,
priners in ancient times were very large men, and he inquired how the large stones could have been moved if t}, thht‘ the
themsclves bad not been large? Kooty rejoined how could large men enter the small holes we seo ] is dise ufsicr::x:‘er:
i t interest. . '3
not vsr:f'z})l;::luently I received an account of mining operations on the Pandi river below the Peria Sho, Crossi ,
they say, a party of forty or more patives sank dow_n to the bed rpck t}_xrongh 'the overlying straty {on or nir’fﬁnf:. There
ithe stream) making coffer-dams, using, in constructing them, fascines filled with clay:, and on Penetratine {* the Led of
after working for four or six months, finally reached a layer of gold one iuch in thickness! It appoa $ o some depth,
they scldom touched this layer. Floods, too, often carried away their dams. Their statementy ypy.. ™8, huwever, that
reliable than their traditions. All the natives in the neighbourhood of Devila firmly beliave in the f) uP‘-‘Y_h ps be more
it is given as nearly as a translation of their words can convey their megning ;— olowing story and
# Two hundred years ago there was a larger population in this country. The Veddah E: jah Tiveq ; .
had a fortress at the Manera Kotta and one at the Tum Tum Hill; the Devila Kotta is the sacreg 1n thig pl.'x_ce. }Ia
collected much gold; all the holes and caves in the country were dug by his people in getting golg Mlace. This Rajah
¢« The Kurumbrandd Rajah, who lived in the low country, wanted his gold and came up the Gh'ats . . .
to take it away. The Veddah people were not soldiers; they dug in the ground. When the Vedd, ?th all his soldiers
the Kurambran4d Rajah was coming up he put all his goid into large copper pots and throw it intodthltajah heard that
forts. ‘There is much gold buried in these tanks both at Manera Kotta and at the Shuli Kolam. & tanks below his
# The Kurumbrandd Rajzh killed all the Veddah peopls. A few ran away and are sti]] in M '
tar Forests. The Karumbrandd I'{agah gave the country to the Numboly Kotta Vanavaar and 1&?58 and in the Nilam-
eighty years ago the Vanavaar tried to get the gold from the Shuli Kolum ; he made great Poojgh . escendants,  About
feasted three days; a great tamasha wa; n}]lade. . ; Jah; all the people were
¢ Then the Rajah got elephants and chains, and the chains were fastened to the rea ,
tank., The cleph:mJts were heaten, all the people sereamed and cried, the privsts Pr%ye j' Cgﬁﬁc: }?ot &t the Lottom of the
appeared above the water.  Then suddenly two chaing slipped, ths great pot rolled byl into the C., top of the great pot
left, but the copper cover. A fearful storm of wind and rain commenced, the poople flad to li water, and nothing was
night the Vanavaar’a son and most of the people engaged in this business died. 1At homes, and on that
“The copper tover was for a long time kept at the Devila Kotta and was afterwardg removed “ <
Termple, where it has been seen by many of us. Butno one will now 80 near this 8hy); Kol ed fo the N umboly Kotta
to recover this gold wfill surely be kdled.’; N : 4 fousdation. b um, and whoever attcmpts
The above legend may or may not have soms solid foundation, but it is certal
farsighted men in the Wynaad believes in it so far as to have made such ag offer tut:&z \t‘h;;t (i)!le of the most acute .m;lrt
to search for the hidden gold asto prove that he was thoroughly in earnest. T}, ~utambdr Rajuh for the rig

. . > A 4 " .
so-called tank. It is a deep wator-hole in a swamp, covercd thickly with ser ew-pines.()ﬁer was refused. I hare accn the
1
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is 1 ssible now to ascertain whether any large number of persons coptl-
nuedItt,olz;I}))Il)(?. ‘themselves in mining in Malabar between the years 1§32.m'1d. 1642i :
In the year last named. the planting of coffee was commenced in the Nflgiris;—and
its cultivation subsequently was rapidly extendfzd. In 1.854« a large extent of land
was cleared in South-East Wynaad for plantations, and it may be assumed that the
miners as well as others were attracted to the plantations by the wages offered by
the planters. Labor was in _some way withdrawn from the miners. In 1857,
according to information furnished by Mr. Alexandar Wright, there were less than

four hundred persons working the mines at Yellem-Bullay, Devila, and Karambaut.

What number was employed near Nilambir at that time is not known. " It
is almost certain that the working of the mines by the natives in South-East Wynaad
practically ceased with the extension of the cnffee plantations in 1862—65. At the
present time, as far as can be ascertained, there are no mining operations carried
on by the Korumbars, Moplahs, or other tribes in this area.

In other parts of India, however, a considerable number are still employed in
washing the auriferous earths and the beds of the streams and in breaking up
quartz, using the same methods and appliances as those described elsewhere.

The information collected by Lieutenant Nicolson respecting the earnings

Farnings of the Native Of the miners at the time when he was exploring the Nﬂglrls

miners. and the country adjacent does not accord with that obtained
by the Committee which subsequently took evidence on this question. .

Lieutenant Nicolson states in his letters to the Governmen‘:’ that at the
mines near Nilambdr the yields varied from the weight of one-third of a gold
fanam to the w eight of ten gold fanams* per man per diem, and that ata hill named
Combala Mallay (one of the Chulu Mallay range) the average yield was about one
gold fanam’s weight per man per diem.

In his evidence when he was examined by the Committee he stated that the
average earnings from the bes¢ shafts with the methods of working then in vogue
were about the weight of a gold fanam per man per diem.

The Committee in their report to the Government assumed as the average pro-
duce of each man’s labor per diem one-third of a gold fanam’s weight, and on this
their caleulations of the total produce of gold in Malabar is based.

One Witness cxamined by the Committee gave, as what the miners xyould con-
sider a fair temuneration, half an old gold fanam (two annas) each per diem adding
that the miners gog generally less than this. '

Another witnegs thought a quarter of a fanam’s weight was the average.

A Sherismdal', Principal Collector’s Cutcherry, Calicut, gave as the average
produce from actyga] inspection four barleycorns per man a day.
* Mr. King,

; the Deputy Superintendent of the Geological Survey, could not
ascertain that e

beither by washing the soils or crushing the quartz the miners ever got
gold, €XCePt In very rarg instances, in larger quantities than would pay the average

day’s work of each man, or from two to three annas’ worth of gold (Letter, dated
Madras, 11th Marel, 1875).

Mr. Lindon, in 4 report dated October 1876, states that *“a’laborer, working
on his OWIL account, can rajse, crush and wash about 16 lbs. of reef-stuff per day.
In order, therefore, ¢, give him a day’s wages of four annas (say three grains of gold)
the (say) 16 1bs. treateq mugt yield him at the rate of about one ounce of gold per ton,
and contaid actually, neyrly. it not quite two ounces of gold per ton of stone.” . In
the pampblet entitled ¢o)q prospecting in the Wynaad it is estimated that less than 15
penny weights of gold to the ton would not have found the workers in food, as it
takes a man the whole day of ten hours to pulverize 12 lbs. of stone.

— T —

* The average weight Of.the new pold fanam is 6 graing nearly, and 80 mmy~ be reckoned to the ounce troy ; the aver.
ge mint value of 100 pieces is Rupeons 24.8-11,

The average weight of the old golq fanam is about 5°79 grains and the mint valus of 100 pieces is Rupoes 24-7-3—
2

2eport of Committee, 14th December 1832,

Tho star pagoda of gold was 194 carats fine, and intrinsically, worth 7. 5}d. weight, cqualto 52} grains troy.
Twelve barleycorns are equal to ono fanam’s weight.
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., From these different and somewhat conflicting statements it is not easy tc
arrive at a result which would have a value in any attempt to estimate the quantit
of gold procurable by.the native miners either from a given weight of earth o
vein-quartz, but there is some information available. e

The Committee above referred to had some test-washings made during thein
stay at Nilambur, and they found that * two maunds or 66 poubnds of the earth from
the upper stratum of the Mambaat mine being washed produced a quarter of a barley-
corn, value one-hundredth part of a rupee; touch Icported by the Company’s
gumastah 9% time occupied in washing 20 minutes, T, maunds of the lower stra.
tum produced a still smaller quantity ¥ * * * . " Jrstra

The same quantity of the red earth from Coopul prod . e
occupied in washing alone 50 minuteg.” pul produced one gran; time

The first washing shows that the proportion of gold in the sril .
424 grains per ton; and the last gave at the rate of %3.93 € soil wag equal to

: . . > Taing v
in Australia the results of actual mining operations by hygraulic poe: tgtn N N (,)1‘:
prove that a yield of ‘800 grains per ton will cover expenses, even Where]hi;sdullc;) T
1s employed and the water is paid for. ed labo

In Colonel Sankey’s report on the Coliban and Geelong schemes ‘
et : e ot s mes of .
(Victoria, Australia) there is, in addition to the principal matter of it, Z:}fler s]uplgg)’
and interesting information on the subject of sluicing auriferous sojly. valuable

the quantities of water required to reduce a cubic yard of soils of diﬁerene estimated

as follows :— tcharacters
L. Stff clayey soil ... ... ... ... .. .. .. .. Gfgxbooh(*)s.
2¢ Mediom ... ., .. .. 5’000
.3 - : L]
3. Easily worked 2,000

The nearest approximation to the average quantity of soil wh:
. g i age q 1Ly of soil whic
sluice in a day he gives as follows :— €ach man can

Per dier_

1 3 C'YARD'

L. Stiff clayey soil ... .., ... .. .. e wer 8-
2 Medivm DL DD e O
3. Easily worked .., ,,, ... . T e 59
(1Y ] e D

These averages were ascertained, b direct 1
. ag » By direct experiment, to be g
sible correct. 3 Dearly g3 pos-

At Blackwood it was proved that, in slujein medium soil fp
in depth, one grain of gold per cubic }ard would %eturn ord ! from 19 to 12 feet

As the soils on the s] Y wags,

S 116 So1's on the slopes of the hills throughout the area oceyp; N
rocks in Souther’r} India are not difficult to Wasl?, and would coxsguupégd by gnelsflou}f
“easily worked” in Colonel Sankey’s classification, it is possible ther the hea On
a large scale may in some localities become a profitable pursuit, 3 sluicing ©

It is true that the soils in the W ynad are nowhere very th
) ) thic modifica=
tion of the arrangements adopted in Australia in sluicingyw()ullé’ ;)duxfni og dllf::e
o

quantitics of earth being treated with but a moderate supply of watep
Assuming that the proportion of gold in the soil wa '
named by the Committee, a man could earn in such a p}

twenty shillings per diem by sluicing on the large scale. -

The imperfect means employ
C_omnu;ltee witnessed the tests
ore than a percentage of the i
. . . . d ; an
gfﬁ?ig z?sf ;gei;(gigg; btfl-ng gﬁscouragmg a3 suggested by thle tgi{n:;?t?e (gold-

» ; g then in its earliest stigo) t s to lead 10
favorable conclusions both gy to the value of the soilg a)nd i{lea;(;e?: chas o

mitteéS:rlx](? ll\lilrg :télialfgeahci}wl ;Izllirr;]ej; gog . }moreht}llan the quantity named by the Com-
. s his 88 Tor the whole year, aliow; r-four WO
days to the month, would amount to 94 penny\vcighés of ‘;Sg ggﬁ?t) o

rking
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When the gold fields of Victoria were first *rushed” by miners the average
earnings per manper annum were equal to 65 ounces of gold; afterwards,as the shallow
diggings became exhausted, the yields decroased ; and at the present time the average
ea?'nings of quartz and alluvial miners vary from 16vz. to 260z. per man per

annum. '

*What the average yield of gold from the richest earths was when the gold
fields of Southern India were first opened cannot be conjectured. 1t may be believed
that all the streams and slopes where the richer earths had accumulated and all the
outcrops of quartz where gold was visible to the eye were eagerly attacked by the
natives; and that at all times since the discovery of gold was made it has been the
endcavour of the miners to find the most productive patches. Except as regards
deep miring in the reefs which the natives could not undertake, t_he gold ﬁc_lds of
Southern India may be looked upon, like those of many districts in Australia and
California, as practically exhausted as far as it has been possible to e_xhaust them _by
the native system of working. Any comparison therefore between what the native
miners earned in 1832 or since and the earnings of the miners of Australia formerly

‘or at the present time can have no value in measuring the auriferous resources of

Malabar.

When the miners commenced to work the fields in Australia and California
they found numerous shallow deposits in gullies and * flats " where the gold derived
from the disintegration of a great vortical extent of auriferous quartz veins was
stored at depths varying from one or two feet to thirty feet or more; sheets of lava
in many parts sealed up and conserved old stream-beds also rich in gold, and these
as well as the carths on_the slopes of the hills were easily worked. In Malabar
thero are no recent formations similar in character to those which were so produc-
tive in the countries named. It would be altogether unreasonable to compare the
produce of the miners here with that now obtained by miners in “Victoria. The

' native miner hag g mamooly, a murriya or a pautty, worth altogether perhaps one

rupee : the Victorian miners have machinery valued at £2,000,000, that is to say,
they have appliances of the value for each man of £45. And this does not re-
prosent the enormous difference in their modes of labor. The Australian miners
have extraordinary energy, great skill in using their appliances, and, above all,
organization, They labor for the most part under the most excellent management
and the mogt, active superintendence. A native, it is said, can crush frpm 1_2 1bs to
16 pounds weight of quartz per diem : one heavy stamp-head in Australia will do as

much work g 500 natives; and at present there are more than 6,000 stamp-heads
in one colony alope. _

It is wel to remember, too, that a well-trained European miner.mll dq as
much Ordim""y work as five or six natives. With a good pick a practised miner
would Probably excavate more earth or rock in one hour than a native would do in
five or sIX hours wig), 4 mamooty.

The only Way in which the relative value of the gold fields coul_d be teste_d
would be to set 4 party of natives at work on an abandoned gold field in Australia
or Californiy restricting them to their ordinary modes of mming. It is doubtful
whe}t\her they would earn one anna a day. Perhaps one pie would be nearer tho
mark. }

The taxes Paid by the native miners may fairly be considpred in conncetion
Tazxes paid by Native mingy, ~ With tho amg:ant of i{heir earnings as e:itlmnted by (llxﬂ’erenf
) persons at different times. The Committee previously men |
tioned reported o4 follows :—

““In an extraet of ed 9th January 1829, by Mr. Sheffield ¥ * * * ijtis
stated that in 1801 {;hea g%?geg;]g;atii the Ernid guntry wzi}; farmed for Rs. 1,408-8-0. He
mentions also that g the time of writing (1829) the privilege of gathering gol@ was f:}rmed
out above the ghity fop the sum of Madras Rs. 1,250, and below the ghits in Emgd for
Rs. 937-15-4, waking g toga] of Rs. 2,187-15-4. Since 1803 a tax of Rs. 33 a-yoar each has
been levied on a certain number of pa)zdties or treughs employed in washing for gold. At
present [1832] this amounts in Ernid to Rs. 839, which is a falling off of Rs, 569 a year
siuce 1801, and in Wynagg to Ks. 1,260. Besides this the privilege of collecting gold in
Caraloondy has within the 1as4 two or three years been farmed for Rs. 108, which makes the

* whole amount now received by way of tux upon gold paid to the Company Rs. 2,207.”
: P . . . -
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It is said that there were 1,000 persons employed in gold-mining in the whole
~province of Malabar; and, assuming that the average yield per man was that

estimated by the Committee, the taxes amounted to, 5 per cent. on the produce,
relatively a very heavy impost.

When the taxes paid directly by the gold miners in Victoria (1853) amounted to
the large sum of £720,864, the proportion wasno more than 62 per cont. on the vold
raised. At the present time the taxes, rents, &c., paid direcﬁy by ot on ! e gold
in that colony amount to less than 1 per cent.* {'g g

For each pautty a tax of Rs. 33 was paid, and consequently
employed to work it farlned no ’;nore than the aver S
to them as wages only 1 anng pics each per diem. Allows nain

throughout the year this tax would amount to over 36 I?g'lggn?u;t ttl}ley Wolrked
and if they worked for only five months in the year it would pa ? ¢ proc HC?:
whole earnings. These are fair deductions from the statementg mrilc{ )y_ equal their
of the Committee and from the evidence given before them, ‘i1eb am the report
case which I have presented never seems to have been considered b th‘zpécb of_ the
or they would have made further investigations. 1 have made inqgir’ies Orinmttee
tained that the mode of collecting the tax was very différent from that a111(_ ascer-
stated to the Committee. The native officer was accustomed to rcqui(pe Wt’lnch was
or his officers to state what number of pautties there were at work., A p e Rajah
made perhaps of cight or ten when in fact there were onc hundred op ,m();et}l ‘0 was
The princ_ipal native witness who appeared before the Committee ne«?] at work,
~ mention this as the rule observed in transacting business in conneetion ceted to
collection of revenue. O with the

2o 11 if the two men
43¢, there must haye remained

In the descriptions of the auriferous reefs which follow it will b obse
Auriferous reefls and Native 111, those places where there are enormous bodl. Tved that

workings near Devila. exposed at the surface the old native worki 88 of quartz

1 . ngs ¢ .
The most striking examples of this rather remarkable occurrency gfre estensive.
“Y

have been highly auriferous quartz, where the reefs exhibit, thejp 't must
are to be found at Parcherry Hill, the Skull Reef near the Alplllag{\e;ii-?t tthkness,
on the Sandhurst, Elizabeth and Strathearn estates, and % the reefs

L ; at Karambg r
hatives worked the leaders in many localities, they found it eiridexiﬁ' Though, th
able to break out quartz in such places as those meutioned ; and i 18 ii:}]ﬁ;@ profit-
€ncour-
t

aging, as regards the futire mining prospects of the district, to fing 11°
of the Wynaad do not, as in most other countries, become p’oorern;1 illllat he reefs
in thickness. Sthey inerease

It would be wrong to infer from this that the th; , .
richest in gold : the facts adduced admit of no other :()liletzsliz?gistzre mv.ariab]y the
miner need not be discouraged when in following a vein he findg ‘?—}1 this, that tho
has been often noted by those working quartz recfs in Australiy tlh “hlarging, It
amount, of gold per foot downwards does not decrease but th at the absolute
-thickens the gold is distributed generall ’ hat

r Where 4 f
: y thI‘OUO‘h the.sto ¢ the ree
of stone has to be crushed to obtain the same amgunt of golr(lle and a ] ger proportion

the reef was thinner. It would appear that th; 30 -
C O : i ab this rule parts where
this country, but, until the veins haI:' ¢ toes not ﬂvpply. 0 the reefs in

> ¢ been opened throye}
and to some depth, no certainty on thig point can be ax:;i;‘oe[ét :tCOHSIderable length

isable to uge great caution i ‘
reab cg ns :
quartz as they appear at :}ig?tmg the probables
own by connect one outcrop with anot}ieurface‘m, laying
oL the lines of reefs may from thy surface indicationg J T The direction

. . ¢ o .
ascertained in no other manner tlgy by extensive suessed ag: it can be

X . . explorat;
mentioned in other parts of thig report justify hesitglt?ggh?nsi and ‘the facts

absolutely beyond question, any line of reef in the Wynaad M laying down, as

At Sandhurst in Victoria notwithstanding that the
mined and carefully mapped their strike at g small

It has been coﬁsidered adv
connection of the outerops of
down hypothetical lines o as to

hgf_zs of reefs have been largely
Istance from, 4]0 workings

* While the rents and taxes paid dfrcctly
sf ' protection to native industry” they are v

by the miners of Victoria ar i ’
ey bedvily burdencd, ©Jow it s 2ight 1g gy that under-the system
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' either on the north or on the south is usually conjectural only, and in. other
localities in the same colony the miners have found it impossible to determine the
course of the vems. : ‘

In the Mineral Statistics of Victoria it is stated in a note that the roturns
relating to the number of * distinet *’ quartz reefs which have been proved to bo
auriferous cannot be strictly correct, ag parts of the same reef in some localities are
held to be distinct reefs and named accordingly ; and again as the reefs are further
explored it is found that what were supposed to be separate reefs arc not really
distinct. In the Wynaad the difficulties in the way of determining even approxi-
mately the strike of the reefs is, i ig scarcely necessary to say, far greater than in
Victoria.

There is 10 information to be obtained as to the depth of the water-level in tho
rocks of the Wynaad, but it may be assumed from the character of the climate
that water in most places will be reached atno great depth from the surface. This
would be embarrassing and cause great cost in prosecuting mining operations if it
were necessary to sink vertical shafts.  As horizontal shafts will in nearly all cases
be driven to cut. the reofs, the depth of the water-level is of no great importance,
except as affecting the minerals associated with the quartz and gold. Above the
water-level the proportion of iron pyrites and other sulphides is smaller than below it.

The results of the treatment of the samples from many of the recfs will bo
regarded as discouraging by those who have not given much attention to quartz
minmg. It ghoyld be remembered, however, that in the greater number qf cases
the stone was broken from outcropping blocks, and it is a matter for surprise that
s0 large a number should have proved to be auriferous and that so ntany should have
yielded well, Enough has been done to prove that the area shown on the maps is
one which must ultimately attract capital and that several localities will hereafter
be the scene of syecessful mining enterprises.

; It is not unlikely however that the first attempts will fail, Speculat@ive under
taxings having for their object tho making of money by buying and selling shares
are commencegd invariably by appointing Secretaries and Managers at high salaries
and the Printing of g prospectus. This is followed by the ercction of costly and
not seldom wholly unsuitable machinery ; no attempts are made to open the mine ;
and then, after futile endeavours to obtain gold, and a waste of capital, it is pro-

nounced ang believed that gold mining on a large scale will never prove remunerative.

It is Probable that this story will be repeated again and again, hero as m
other gold-mming countries, until some one of the mines is opened by 9xper1en08d
persons Who degjpg to secure profits not by dealing in shares but by mining.

W’ith}'rx the boundaries of the Necdle Rock Estate there‘arc quartz veins and
Needle Rock)  glluvial workings. | .

The rocky throughout the central, northern and north-eastern parts, consist of
quartz, hornblenq, and magnetic iron with granular quartz-rock in places. South
of the bungalow there are r?umerous scattered blocks of weathered rock, exhibiting
somewhat wregular rhombohedral and prismoidal forms. Where decomposed b‘h'esc

“enclose reniform gpg laminated limonite and hasmatite derived from the decomposition
of }nagnetxc ron, At Dawson’s Diggings the direction of the foliation of the rock -
Whlc}ll 18 6omposed of quarts, felSparba.nd magnotic iron, is nearly east and WO?tI;
}';“I‘\’T.t é%icﬁs ;‘“n‘g‘fclﬁ'mm‘ked system of joints, like strike-joints, the direction of which

] e dip E. 20° 8. at 40°. There are other joints-transverse to the
latter and the foh'ationl? . a J :

South-cast-of Dawson’s Diggings the rock appears as if not much altered, it is
in thin laminz, and thege are discposehd in lines striking N. 55> W, and nearly vertical.

There are five soparat, outcrops of quartz at Needle Rock, the most important
of which are the Buckinghay Reef extending from the north-western angle of tho
ustate south-castwards for thirty.six chains or more, and the Chandos Reef which is
seen about twenty-five chaing southerly from the bungalow. The Buckingham Recf
may bo a continuation of the Monarch Reef and that which is found at the Dingley
Dell Bungalow. '
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The Chandos Reef is nearly sixteen chains to the east of the line just mentioned ;
the outcrop is ab an altitude of 3,361 feet or 261 feot, below the Buckingham. The
quartz of the latter has a good deal of micaceous iron intermixed with it.

Both the reefs are strong and apparently persistent,
stone which was broken out when prospecting ; but Mp,
specimens of quartz with gold visible from the outcrop ¢

of the estate, which perhaps is a prolongation of either the
Chandos Reef. ]

The character of the stone may be judged however frg :
: : : m th
soil. Having been mforme,d that rough gzld had been wagh ; ;g‘(l)gdﬁf:oundlml It)}ig
workings marked ¢ Dawson’s Diggings” on the map, and having ing to [(111 o 3
it, it was decided to continue the ground-sluicing operations whi booted some o

menced by the Korumbars and alsg to wash by ;s Which had been com-

No gold was seen in the
C. R. Dawson exhibited
n the southern boundary

box-sluicip

The Korumbars made an excavation fopt -five feet §

in breadth, and two feet and a quarter in deptlf. They dﬁlﬂl?&s};’ tt;vetrlllty-ﬁve feet
which everywhere is uneven. A ditch was cut for a’lenoth of ﬂﬁrg e}be:d-rock
- conveying water to the workings; and [ frequently observed the nrﬁ.?lams for
of washing. It was obvious that the coarse gold might he concealad o l}xe method

of the bed-rock, and escape the eyes of the Korumbars who s % the crevices
pleces; and'it was equally clear that some of the fine gold woulq
beyond the end of the sluice. Some of the carth (““ tailings ™) carrioq
water was washed by Mr. Thomas Laing, and he found gold in it
obtained by the nalives was sufficient to prove the value of the recfs £
had been derived : the average was 1-18 grs. of gold per cubic yapdb

- Other experiments with the box-slujce were satisfactory ; severs) smal

gold were got as well as fine gold; and there islittle doubt | : | Picces of
bined with a modified form (?f the box-sluice would altt )th;y dl‘imhc shucmg com-

sufficient to give good wages to the natives, S Place yiglg returns

Gold was found in the soil by sluicing and washing in
The gold workings at Needle Rock were visited by T
the 1st November 1§78, wh ici yoc by His
obtained by the Korumbars with theiy ground-sluice and
with the box-sluice.

There is a good supply of water in this Toealiee A
the recfs be mined, it will probably belfouncllse ocality durin
stamps.

g the mon

conomical to use goy, o0 but, if

m to drive the

From the appearance of - the soil in all place 1
apparent that it had been moved ; indeed therre) is rse’ag)};lelt'g ;)teliz:s e wated it was
I times long past were slulce.d after the fashioy oW practiceq let at the hill sides
and that the superficial deposits have nearly everywhere beey l‘olik; the Korumbars,
It was near Dawson's Diggings th ** ©f their gold.

quartz were found. ab the stono and muller ygeq ¢,

. r pounding
The main outerop of quartz at Dingley Dell is foung close y

Dingley Dett, ~ Where large masses of stone app

nder thq bungalow
the house. Ip

! ar at the K of
- an excavation cloge to ont and bac ot
i Qs cosppar DSBS EYERly ok o o s e 2Ty o e
is Laminated, (the 1o "800 50", Thodip however s o e 257 W nearly

laces it is whit g an?imm are rather thick); there is some Of it Togar A 1¢ qu?llxei
gests N lde’ and there IS much ferruginous quartz wit}, \\,—lJz'lspeirO’d’ "’.f\s i
nests. £01G was visible in the stone. It is said that . nte iron pyri c} ‘S

een found in the soil not fap from th rather heavy gold ha

e reef.
Ab ai ;
- ;uytn :;;tee; clsginsﬂwgst of the bungalow therg anoth ¢ which i3
seventean ch“.]): prolongation of ¢}, which is seop on t‘h ndons d about
e @ 1? WESbQOf the western Loundary of Need] ¢ bnndy—}'on N tha
strize would be N, 30° W, o Bt Aeedle Rook,  If this be so
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Bastward of and a short distance beyond the boundaries of the Dingley Dell
Estate the Korumbars say that there are native workings.

Mr. J. W. Ryan forwarded two baskets full of rather ferruginous quartz and
earth from Dingley Dell, and portions were tested—the yields being 2 dwt. 84 grs.
per ton,and 1 dwt. 19°8 grs. per ton. The samples were from depths of 3 feet and
5 fect respectively, and necessarily are no fair indications of the value of the quartz.

The outcrops of quartz on the Trevelyan Estate are most probably connected,
Trovelyan, as hereafter stated, with the reef which appears near the
Provident Bungaloyw. '

The reef proper comes to the surface about twenty-seven chains north-easterly
of the bungalow, and along the line of reef south-casterly for some distance there
are_several old Shafts.  Between these and the bungalow there is a pretty strong
leader, which was cut when the Korumbars were ground-sluicing. Quartz with

gold was found by Mr. J. Hodgson Williams in the trench and shown to me.

In three other places, as shown on the map, Korumbars employed occasion-

ally by Mr. Williams, and for a short time by me, got gold by ground-sluicing.

About five chains south-easterly from the bungalow rather coarse gold as well
as fine gold was washed out of the stones and earth lying on the slope of the hill,
and about twelve chains from the house the debris and detritus forming the banks
and bed of a small stream yielded well.

Mr. Williams was active in prospecting with- the aid of Korumbar miners,
who WOPk_Gd under the direction of an old Korumbars miner named ** Matha,” and
thus the occurrence of gold over a large arca has been proved.

ini . s : ¥
Mining operations could be conducted in this locality at no very great expense.

On the Provident Estate at an altitude of 3,621 feet and very near the

Provident, bungalow a quartz reef comes to the surface, which is no
doubt the south-eastern extension of a reef which appears in
the Trevelyan Bstate, . g, W. Ryan and Mr. J. H. Williams state that they
saw £0ld which was found here when 4 holo was being sunk for a post.

On the extreme northern boundary of the Strathearn Estate, and beyond the
Strathearn and Marylang, POUDNdary, there are native workings extending over an area
of five or six acres. Tho reef i3 seen exposed on the northern
! steep slope overlooking a paddy flat. At one spot its direction is north
27 Vb nearly; pyg following the several outcrops south-easterly the strike
appears to be early north 20° west—south 20° east.
Abol“t,SIX chains southerly from the bandy-road there are old workings, and
twenlty Chaing South-casterly from the latter the reef again appears in the midst of
small pits and ®Xcavations.  OQuterops are found near the Strathearn Bungalow, as

shown on the g s, and the flat low land, west of the pulpine house, has been
worked by the natI;v:es. | i

The m

face of the

21N reef ghows strongly all along the outcrops, and it may be an exten-

sion of g‘.he Teef which is scen at the surface at the Hamslade Bungalow. If this
SUPPOSION be ¢orpant the longitudinal extent is two miles and twenty chains and
the strike north 1go 30’ west. - .

Mr. W, Ki):]g is of. opinion that the Strathearn Reef is a prolongation of the

Skaull Reef, anq j¢” ;¢ easy to trace outcrops all the way from the edge of the ghit

to the 1}101- thern extremity of the Strathearn Estate, but it is not so easy to deter-
miné W Lether. PT 1ot they are connected. Supposing Mr. King’s view to be sus-
tained the strike of this line of reef would be north 28° west.

Mr. ‘Lmdon in a printed report, dated October 1876, cxpresses the opinion
that the Stratheary Is an extension of the Hamsluck Reef (also traceable all the
way by outcrops of quartz), and its direction in that case would be north 14° west.

As regards the outerop overlooking the paddy flat there are, from the forma-
tion of the ground, great facilities for mining and crushing the quartz.

There is a stream of water at the foot of the hill, and water could be stored

at no greab expense. It is g4 41 point that operations might be undertaken with
the best prospects of succegs, |
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The thickness of the vein is considerable, but until it is opened up, its real
dimensions and true character will not be known.

There is a great quantit)f of brgken quarfcz on the spot, showing that the
natives must have found gold in sufficient quantities to remuncrate them.

Tho yield of one sample of quartz taken from this
4 dwts. 21'8 gr. per ton; and another parcel gave 5 dwts, 19-77 grs. per ton.

~ Thirty-six chains north-easterly from the Maryland Bungalow a reef has been
cut in making a road near. the summit of the ridge, and ip washing the soil and
quartz gold was found in small quantities. Atalower level there are masses of quartz
indicating the occurrcnce of a thick reef, which may perhaps pass through Pootha-

cotah (where the natives say there are old workings in the thick jungles), and thence
to the vein on the ridge overlooking Sheardale. °

On the road from Richmond to Strathearn (sce map) a Vein, which scems to
be a leader, is exposed for'a length of about eight feet, Itg direction was found
to be N. 10° E.—S. 10° W., and the thickness two feet and a half, The roc;ks in the
immediate vicinity strike N. 80° E. and N. 40° E. ;

n the direction of t, lia-
tion, and main joints run nearly north and south (almost vertical ). e foli

There is one reef on the Richmond Estate which crops out ahout, :'fort
- east of the bungalow. Its direction 18 north 1j°
ichmond. . <. .

) a very short distance ; but it is not imp
prolongation of the reef which is found in the Sheardale Estate. The dip and
thickness could not be ascertained. The blocks of quartz near it, howeverp ing' ‘qte
that it is a strong vein. It has been named the © Richmond ”” Reef. T’he el a
shallow pit near tle outcrop, but it does not appear that the ground yt thigm llb e
has been largely worked by the natives. plac

North-eastward of the reef, and on the western side of the ban&
are native workings extending for a length of half a mile, conSistin{. rx(])lad:ﬂtheg(fé
shallow pits. g mostly

These are old workings. Trees and shrubs are growing in

reef was at the rate of

¥ chains

west for
robable that it is a

. . i and near the wita
Information respecting the rocks within the boundaries of thig est:tlz tihe Pl.th'
on the map. _ S given
On the Elizabeth Estate the outcrops of quartz are numeroyg and large bhloek
Elizabeth, of quartz cover the north-western face 8¢ blocks

] of the 13 .
which extends south-westerly and north-easterl;' high ridge

Dawson’s Reef, which is at an altitude of 3,591 feet, is perhapg p
series of strong leaders from the main reef similar to thoge which have 1, .
making the road on the south-cast. Hore there is a long adit whiche °Cn cut 1n

- followed to its furthest extent as the roof had fallen in. For 4 distq could not bo
feet the inclination ig at an angle of 30° to 85° and thence'at 5 ince of thirteen
The quartz was found to be full of pyrites, and visible i Jnclination.
pieces. In places the quartz was  mice-eaten He : .
decomposed and coated with limonite were seen; and somo g4 Pyrites partially
lenticular form was implanted in the ordinary white or fe 1
veins.

Thirteen chains south of
quartz named the Elizabeth Reof
western face of the hill where }
looking at the lines on the map
heights and then the run of the reef ¢

acres, all within the boundaries of the Elizabeth Estate, the o 3 of nearly fifty

by the natives, and it was only when Mr. C, R. D
cleared that the extent of these old mines an d i awson caused ¢

0 more than a

rruginoy

he junele to be

are s?mci?marztwt:fl of the gini%lﬂ opera-
are vertical for g depth of six or e of a7 AT 0 those gt Glenrock ; they.
besides the shafts, ght feet and thence love

. Orinclingd, There are
Dumerous large excavations and ther : e
of ground that has not, been turned over, Ore 13 scarcely g sqquare foot

It is said that the natives u

sed
blocks of stone in order to facili ¢d to fell the trees ang make |

h n the
tate the work of breaking up the argo fires 0

quartz.
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* South of the Korumbar village of Neru-muttum (literally—“water-level”) there
" is o swamp ab a considerable elevation ; and water was conveyed by a channel to the
point on the map marked ‘““aqueduct.” Here there. are the remains of the old
embankments on both sides of the gully, and the natives must have made a flume
and supported_it by a framework of the height of twenty-one fecet. The flume
was probably constructed of bamboos or hollowed trces. Beyond the aqueduct tho
* water was taken to_the face of the hill, no doubt in channols varying in height.
" The race or channel amidst the old workings which is at the present time most
conspicuous and ‘most- easily traced is about fifteen chains -in length, and at its
extremity is twenty-five feet below the level of the flume.

There are numerous smaller channels leading into this cut apparently as
catch-water drains. ) '

On going over this ground-the .stmnger. is amazed’ at the great extent of the
workings, and, if a miner, is astonished too when he observes the skill displayed by~

the natives as shown in the now crumbling remains of their earthworks and
channels and wallg, '

Mr. Thomas Laing carefully prospected a portion of the area here referred to,

apd he found gold both in the worked-out soils on the north-western face of the
hill and also near the aqueduct.

The rocks here are nearly of .the same character as those occurring on the
easb and south-cast. At A on map they are highly talcose, . decomposing into a
s0apy clay. . The direction of the foliation is nearly east and west (vertical); the

main joints are well marked and are nearly at right angles to the foliation, and tho
dip 18 east at from 50° to 60°, |

" The weathering here is much like that of granite—hard cores of rock sur-

rounded by concentric layers in various stages of decay.

I Was not able to measure the thickness of the main reef or ‘the prinpipal
““leaders” in thiq area, but the huge blocks of quartz which cap the hills and lie on
the slopes and the longitudinal extent throughout which the reef and *Jeaders
can be traced gpq evidences of their strength and persistence.

.. The formation of the ground could not well be more favorable for carrying on
MINDE works at g gmall expense, and even if stcam had to be used for driving tho
crushimg Wachinery the costs of extraction and crushing could not be large.
Timber could he obtained suitable both for supports in the mines and for fuel ; and
I have no hesitation in stating that when the resources of this area are ascertained

by mINETs competent to form an opinion and with capital sufficient to fairly test
the ground it wi)j 1,0,

me once more under different conditions a centre of mining
operations, . o A
On the map of 4, Downham Estato a reef is shown'west .of the bandy-road
Downha, - which leads to Devéla. The site is marked by hugo blocks
. of quartz mostly more or less ferruginous ; ‘and on the slope
of the hill tow

i ards the swamp there are native workings. An adit driven at a
level a littlo aboyq ¢, bandy-road would prove this recf at small cost.

Mr. Thomag 7,3 found gold in the soil near the edge.of tho swamp which
lies south of the Korsr%bazugillgge. " : '

The yiglds of golg per ton from the reefs on the Richmond Elizabeth and
Downham Estateg are given in Appendix H.

The most important and the most interesting native workings on the Harewood
Harewood and Kintay),  and Kintail Estates are those which are found near the sum-
: mit of the high hill north of the Harewood Bungalow. Here
there are three vertical shafts from twenty to thirty feet in depth, and these are
undercut by an adit ghe mouth of which has fallen away. At tho entrance to the
adit a mass of quart, 4, situ is exposed. Its direction as well as could be
ascertained 18 north 900 oo and at one point the dip is westerly. The country
rock (gneissoid) is benctrated throughout by thin veins of white quartz varying
from one-eighth of an inc}, 4, six inches in thickness.  There are also both in the
quartz apd in _the rock negtg and veins of limonite and hematite, the latter in placos
stalactitic. Some of the Quartz is slightly opaline and bluish in color.
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The adit is about 126 feet in length, and very irregular in slope and direction.
A few foct from the mouth there is a drive to the left from which a blind shaft has
been sunk either on the underlie or for the purpose of following the * leaders” of
quartz. Following the main adit onwards it was found that a similar system of
working had been pursued. A careful examination showed that not unsuccessful
attempts had been made to support the roof, the rock being left in some places; and

in another, a pillar had been built. The adit was made after the shafts had been
sunk and at such a level as to undercut them:.

The ground has moved considerably since the mining operations were carried on;
in some places there are long, narrow spaces left by the slipping away of the rock;
much soil has been washed into the shafts and adit, and the chanees thus effected,
more particularly by the partial landslip, make it somewhat ditﬁcglt at this time to
ascertain exactly what was done by the miners. These old mines are situated on a
very steep slope of the hill; there is no water near and it may be conjectured that
the quartz was carricd into the valley and treated after the methods of the natives.
Though a careful search was made no broken quartz such as generally marks the site
of other native workings was seen near the spot. Perhaps the debris may have
been carried away by the rains.  Where the veins are thickest the quartz is coarsely
laminated and iron pyrites are scattered through it, while in other parts there-are
nests and cavities nearly wholly filled with peroxide and protoxide of iron. Tlree
samples of stone were tested—one showed no gold, onc gave at the rate of 1
dwt. 19-68 grs. per ton, and the amalgam of the last was lost.

Another sample yielded at the rate of 2 dwts. 4-41 grs. per ton.

This reef could be properly tested by a short adit. Sixteen chaing east, of the
Hareword Bungalow there is an outcrop of a reef, and it again appears on g hill
thirteen chains to the south-eastward, where there are afew shallow ;

excavation Pitsand a large

There is vein-quartz near the cattle shed (sce map) and thin v
about six chains north-easterly where the soil has been washed.

A large vein, but irregular and with a low dip, appears on a hioh )
looking Sheardale. Where strongest it shows abou% ﬁ\Ir)(E, feet of qu;rtzlzl m%%e over-
vein is found almost on the boundary between Sheardale and Harew‘ood N s(,imm
washing the soil and detritus at this spot gold was got in swmall quantities. aIn ?n
reef gold, not waterworn. The soil had evidently been washed by the o t was

atives,
On the eastern side of the road from the Dhob

y_village southwardg
. . . . o are
native workings extending for a length of seventeen chains or more, there

About seventy chains eastward (100°) from the Roman Cathol;
comes to the surface on the slope of a hill. " Tt is probably a c;gtliil?a}:?ggho% rgl(ii

east of the Alpha Bungalow. It bears N. 24° W, from the Etucull Ro i
from the Cavern Reef. ucull Reef ang N, 15° W-

A small shallow pit was sunk here, and Mr. Thomas Laine ¢
soil by washing, but no gold was obtained. . There are no nztiggefully 'tested t}tl)z
seen near the spot. workings to

The rocks on the Harewood and Kintail estates are highly intepegt;
) o
On the road between Harewgod Lower Bungalow and Shearda) ng. o
symmetrical rhombohedral and prismoidal blocks and square le there are a)rc; ’
granular quartz-rock some of it being true quartzite. Prisms of den®

T
the angles truncated were almost as smooth as if the stone } e, square blocks with

. 1ad been eyt apd polished-
Near the Roman Catholic Church the direction of the A
N. 55 E. and the dip south-eastorly at 60°

foliatiOn isN.50° E and
A nearly. AN 9V B
direction of N.15° W. and there are other jointsy trOne set of planes have the

. . . ) LM ansvers Tt an
master-joints. The rock is fissile, splitting off in thin layers ient?h th(flz tha_,tlor(l) fqt <
lmeg o’g’ foliation. Mmeraloglcally it does not differ much § e n‘ectlond.nary
gneissoid rock of the country. rom the ord:

About twenty-four chain ‘
ains east of Harewoo d
of quarts, mica, and Telspan (g d Bungalow the rocks are compoS®
' ; ) par (plagioclase), coarse (alterod) sandston d friable
micaceous sandstone, sandstone, an

eins of quartz
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On the north-eastern boundary of the estate near the gap the direction of the
foliation is N. 830° E. to N. 44° B., and the dip 85° to nearly vertical.

Near the outcrop of quartz on the hill overlooking Sheardale there is a good
deal of magnetic iron in the rock. It is like that at Needle Rock presenting beaut-
fully smooth prismoidal blocks in many places.

 “There are the usual facilities for working the reefs in the Harewood and
Kintail Estates ; there is an abundance of timber ; and the land trends castward and

south-castward towards streams which during the greater part of the year, carry a
good volume of water. ‘ ,

The Dunbar Reef is seen at the surface at the face of a very steep hill about
Shoardalo and Dusbar,  bWeNty-two chains from the road forming the northern boun-

* dary of the Sheardale and Dunbar Estates. Itsstrike, as well

as could be observed, is N. 80° W. and the dip easterly at about 27°% The thickness
exposed is from three feet six inches to four feet. The total thickness could not be
ascertained. The quartz is full of iron pyrites in places, and generally highly

ferruginous. It is a remarkably good-looking stone, and it was disappointing to
find no gold visible in it.

_ There is a pretty large excavation near the outcrop, but it is now covered with
soil washed down by the rains.

Respecting this reef Mr. Kinvg writes thus :—

- “Mr. Powell, the Superintendent of this garden, when down showing me the recf; was
successful in knocking out pieces of quartz in which small streaks of gold were visible. The
upderslde of this lode is very liko in color and contents to that of the Alpha Company, the
richer seam in the quartz being on this side. Leaders are numerous and large. The casing 13
of talcose schist and scamed with forruginous and manganese streaks. The lode is traceable
northwards into the Balcarras Estate, where there is a great show of white quartz on the eastern
slope of one of the low hills, This part of the reef has been very extensively riddled by
the pld.mlners. In fact all its extension northwards towards Pandalur has beep washfad,
and its immediate neighbourhood on the underside is still a favorite locality for washing during
the rainy season, It yung throngh the Elizabeth and Sandhurst Hstates, and close alongside the
Caroline and My, Holmes’ Application, and thence northwards.”

g9 v%rom this description it would appear that the direction of the reef is N.

. Onaaclift apout twenty-two chains north-easterly there are veins. of quartz
which ma -

Y probably indicate the north-western extension of a reef which crops
out on the Adelphi Estate.

Thirty chaing westward from the Dunbar Reef there are numerous large blocks

of quartz and maggeq

of country rock veined with white quartz.
N Orth-east

1 of the pulping-house there are loose blocks of quartz and at this
spob ﬁ'so what appear to be native workings, and west of the pulping-house there
are BhIN VeINS of quartz intersecting the rocks. v

. Thefo aré herq the same favorable conditions for carrying on mining opera-
tions as on othe

i TS i istrict. The land trends towards a large stream,
and there is thi kestates in the district o lan g

ck jungle near from which good timber can always be easily pro-
cured. ) : (

on the road whj
exposed.

parts of the estate the rock'is decomposed to a great depth, but
ch has been cut along the northern boundary fine sections aro
: he direction of the foliation is shown in several places on the map. It
varies from N, 350 5 ¢ N 60v B,, and therc are here, as clsewhere, systems of joints
like those deseribed in another plZLce. At one spot therc are masses of garnetifer-
ous rock, e minerals gassociated with the garnets are white and glassy felspar
and hornblende.  The roc) closely resembles that found at Nadukale.

At the bend of the road just above the precipitous cliff where the white
masses of quartz appear the country rock is penetrated in all dircctions by veins of
bluish opaline and white quartz, some specimens showing scattered crystals of
felspar (orthoclase) and nestg of g’reenish black mica (biotite).

The planes of division in somo places have caused the rocks to appear as
cuboidal blocks and in others ag square Or hexagonal prisms. -

-~

O e T L
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- Its interesting to observe the weathering of the masses in this Jocality. The

- rock has decayed much after the manner in which granite

to the influence of the atmosphere, Around a core of h
tric layers in various g ages of decay,
soft as kaolin, |

decomposes when exposed
ard rock there are concen-
those on the outer surface being nearly as

Hamsluck, Hamslado, and  Thirteen outerops of quartz were observed on the Ham-
IZ%ZI%%‘;: amslade, an sluck, Hamslade, and Adelphi Estates, as well asseveral areas
‘ which had been worked by the native miners.

Under the Hamslade Bungalow there is

_ a strong reef, and near it gold can be
washed out of the soil; and Mr. Minchin infor

: _ ms me gold has been got in the quartz
also.  This reef again appears at the surface at g Point about seventeen chains
south-easterly. :

Nearly twenty-two chaing eastward of the bungalow there is
been worked, and on this line there js a shaft five feot' by two 5
and ﬁfteen_ feet in depth which, it ig said, was sunk by Mr. Ste

rock here is everywhere intersected by small leaders and vei
bearing of this reef is about N. 30° W.—8.30°E

of the reef which crops out near the monument.

a reef which has
nd-a-quarter feet
rme.  The country
an os of quartz, The
; and it is perhaps a prolongation

The Waterfall Reef is seon cropping out in the valley where g rgaq has been
made. It is about nincteen chains from the bungalow. Near it are veins of
quartz which may be styled granitic, and also a dyke of diorite. My, Withers
broke out stone from this recf and one specimen “contained gold visible £ the eve.
Frowm analyses made by Messrs, Johnson and Sons of London 1t appears that ihe
yield per ton was at the rate of 3 Pennyweights of gold and 2 Pennyweightg of sxl ver.
Mr. King gives the average yield ag 11 pennyweights per ton, °

About twenty-six chains south-easterly from the waterfall there
probably averaging more than sx feet in thickness, which from th
the ground rising, as it does, from the valley to a height of 250 feet
1s exposed for some distance in the direction of its dj the eastern
slope of the hill may be said to be faced with quartz, Qg the lower gq ‘ea; i} !
reef towards the stream there are large loose blocks of quartz lying apoys ¢ ?1‘1 19

~ has been a landslip here at no distans date, and the surface hag been “3
altered by that and also to some extent by the heavy raing acting on th, g:ﬁisieg

18 g large recf,
s} formation of
Or more westerly,

Mr. King tested stone from thig reef, and he states that the 5 .
of gold obtained was for the Hamsluck reef 3 pennyweights p e:efgg‘* Plgf}gortégz
Hamsluck (middle) 10 pennyweights per ton. » and for

Messrs. Johnson and Song’ analysis of stoneltaken f
on map showed a yield of 8 dwts, 18 grs.
ton,

rom the adit, Vo. 2
of gold and 8 dwts, 18 grs, é‘g‘l;ﬁ(ie? (;) o

Eight chains west of the high hill on which th
outerop of quartz and gold Was got in the stone.

There are blocks of quartz lying on the low
hill marked C on map, which probably indicate th

A vein of quartz comes to the surface on
Hamsluck BEstate. Gold has been
Near-the line which divides the
the north-west and nort}.
workings.

is reef appeqrg t r
It is markeq No. gere is anothe
ground DOTth-gastor)
¢ prolongation o this reef.
the south-eastopy, b

] . o f the
gotin the stone, Tt ig Warked Ix?;ldzlwgnomnp’
Perseverance from the AQelny; por
6ast there gre outerops of quarty ;

¥ of the high -

On the outerop of the reef markéd with a crosg o - :
is said to have fixed his camp in 1831, and in App;:lgiimﬁp‘; illllxelljxtenant }‘;1%0115:813
cription of this country and the mines. When [ visited 1) ¢ found i
probably much in the same state ag the

1 'ETe
- he found thGln, the ch mines thcy W

apso of Torty-eight years being limigeq o . Washing (o0 0Ccurring during the
. o

year of a small quantity of egpt}, 1nto the shafts ycar after

- oven POMyWeights (with o littlo
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A large area has been mined by vertical shafts. These appear in groups of

five, six, or eight and in most places are so close to each other that walls of no more
than three or four feet divide them,.

- It is known that the ground has been worked in this manner for a length of

about fifteen chains and for g breadth of nearly four chains, but whether to any
much greater extent has not beep ascertained.

In most of the shafts the first twenty feet is through decomposed country rock.

There are Some sloping shaftg sunk, no doubt, in order to follow the *leaders *
or reef on the underlie. ‘
The ground iy gty

. eWn with fragments of quartz, and this spot now covered
with jungle must at gng t; .

e time have had g busy population.

The Rorumbars were agkoq why the shafts had been sunk so close together
They replied that the natives mined in this manner in order to have sufficient
air and light.  This could not have been the reason for a procecding so remarka-
ble. It is known that formerly under the native rulers the slaves were punished

‘ » and when one person was fortunate enough to

nd gold in hig shaft the others would crowd around and sink other shafts as near to
his as possible, Ip 1851—53, though under the local regulations, each man or party
of men had 5 “claim” allotted with boundaries marked by pegs, the Australian
onoors often sanl thejr shafts as near each other as their boundaries allowed. If
ong AR gob gold his neighbour put down a shaft on the very edge of his boundary,
ﬁlﬁ;&? Se(%d,?m found that the wash-dirt had been taken out before his shaft was

med,

. If tho slayeg Wwere punished by their allowance of rice or ragi being diminished,
or in othey

Ways, when they failed to get gold in quantities sufficient to satisfy the
demands of th;, master, if is reasonable to believe that they would have worked
in the manner qegeripoq | ~

) .Thex:e must have
digging timeg in Aust

It is saig

been an enormous waste of labor, as there was in ecarly gold-
ralia and California, ‘

that three'natives worked at each shaft.
It is not,

clear what method was cumployed by them for hauling the quarts
and rock to bank ; i ascending and descending there was no difficult 75 the holes
cut In the Sideg of the shafts for the toes are still visible; it is however nob certain
that these hOIO_S Were made by the men who sunk the shafts. They may have been
cut by the natjyeg etployed by Lieutenant Nicolson, or by others subsequently.
It woulg '

: take g considerable time to prospect -this area and it could not be
_done without ; : Ty X _ bered
amongst the 1;1 urring expense, but it is beyond question that it is to be numbere

. any i i interesti t ich are to be
found in Sout .ﬁ};slgn‘%;]t;zs .and highly interesting mining tracts which a
In other

' native workip Parts of the Hamsluck, Hamslade, and Adelphi Estates there are

&% as shown on the ma s, and at one spot (E on large map) which
has been largely Worked by the nativeg rather heavy gold has been got. One picce of
the people wh quartz) was found by M‘r. Minchin’s coohgs, and

o(i d? ]IZ)t is“;oowo%Jened the land for coffee say they often picked up small pieces of

ou i orked, but the trench
~ where the mineys T or five years since the ground was w y ,

carried on ground-sluicing is still to be seen.

+ho rocks th ’ rised in these erally similar
o o e Sl SeeP T in thes oot o gumraly i
the foliation and t}, 3. » ’ ‘

® dipis given on the maps. | o
i im0, Fepe een stated over and over again as to
the extraordinary 't peat here what has b e P

acilitios for pin; which present themsclves in nearly every
part of South-East Wynaag, ,'.I‘lrltlal nfllfle,gr'nsluclar, I%)amslade, and Adelphi Estates arc on
thick jungle with noble trees quite near the reefs, and

the edge of the ghat ;" thep, s . .
there are perennial streamg the waters of which coul d be made to drive machi.
€ required. _

nery of any power likely to 1,
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The reefs, the strike and dip of which nearly correspond with those in other
parts, are thick and persistent ; the average yields of gold as ascertained by com-

petent persons are high ; and the time cannot be far distant when miners will bring
their skill and knowledge to bear opn the extraction o

f gold from veins situated so
favorably.
Thirteen chains eastward from the Perseverance Bungalow there is an outerop
Perseverance. of quartz, and within five chains of it somg shallow alluvial
workings

Near the wostern boundary of the estate there
close together—the one a thick reefand the other g ¢

now fallen in, which was probabl

On the northern boundary of the est
native workings, .

A reef once worked by the natives is Intersected by the castern boundary.
This is described elsewhere.
The quartz reefs in this areq have a promisi

8 appearanice and it ig robabl
that the native workj : probable

1€ are more extensive than is shown by the map,
Gold was found by Mr. G. E. Withers at tho point marked B,
1t is almost beyond doubt that the reef shown on the

.

maps as ext
Princs of Wales' Comgany, 3 little beyond the Alpha Works north-westward ;

tion of the Skull Reef,

On the ridge ovérlooking Devila the reef is exposed in
where it is seven feet in thicknes

ending from
S a continua-

a shallow exgqpnts
S. It dips here to the westward at 440 ne;:i:;txon,

From this locality stone was taken which yielded gold at the followip e rates
. fa] e

per ton :—

0Z. DWT, ggg.

Button not Weighable.
.. 0 0 1-91
0 2 4:40

No. 1 Section

by the Corapany and at Jeagt thres adits, but i does not,
work was done,

. _ No difficulties would be found jp making g th o
and ““leaders” in this locality, g orough €xplory

Which yere sunk
tany profitable

tion of the reef

The Appearance of the quart i overy part where it Was exam:
encouraging. ’ am)

It is not necessary in thi

8 place to give 5 further dotas. copint] f
Stall Bect, the Skull Reef. The maps and g, stztmkd Joscription ©

tements eontained in
. L 8 QCIaI re t 1its conta 3
(Appendices A ang H)pa or apor S on this reef ang til;*;lgg; eCotmpqn y's Works

I to oive.
I have stateq that T foung i impossible to oht 5

i . ain ap accurate information
respecting the boundarieg of the lands claimed by the Comy o u alte 1]n T tab-
1shed mining works near DeVé]a; and it i panies who has
reef ” (shown

8 not knowy, t . 4 | cpew
on map), the oy 110 me whether the

. terop of which iy ninete X "vd of the
Alpha Mill, beloneg to the Py e € chains eqstwar
Ybeyond the boungarics of botl?.c © of Wales Company Or to the Alpha Company OF

It is undoubtedly valuable reef, Quartz ba

s v g e

ned was highly

-
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i i ras visi d when survey-
been brought to me from the outerop in which gold was visible, an :
ilfg, and I had to fix its ‘posttion, I caused some of the quartz to be broken on the
spot, and specimens showing free gold were obtained in a fow minutes,

It probably has some connection with one of the reefs (indicated on the map

by native workings) which intersects the country rock between the Alpha Bungalow
and the Cavern Reef, ,

The area granted to or held by the Wynaad Gold Prospecting Company, accord-

Reofs enst of the Alpha, 118 10 the reports made, appears to include the Cavern Reef,

the Etucull Reef, the Korumbar Reef, Bear Reef, Hamlin's
Reef and the Monarch Reef. ' '

On the steep slope just on the edge of tho ghit the natives have made a
Cavern Reef, large lateral excavation on the outcrop of the Cavern Reef.

ere is also a vertical shaft near the mouth which is partly

filled in with large stones, This was done probably to prevent injury to the work-
men whilst they were making the excavation. '

The direction and dip of this reef differ little from those observed elsewhere ;
the thickness ig about five feet, less in some places and more in others ; pyrites are
abundant in seamg apq nests ; much of the quartz is' very ferruginous and gold is
visible both iy the body of the reef and in the casing.

_ © natives worked g good deal on the footwall, but the run of gold ag visible
in the stone wag followed wherever practicable. o ' '

he average yields per ton of samples of stone taken from this reef have
been as follgy .

OZ. DWT. GRS,

Guarta ., e e 0 22180
Yy ritong quartz, the proportion of pyrties being large ... 4 19 3.'00
P quarts UL 0 10 259
DO" ese ' 3 0 11 4.90
. Do, . 0 8 560
Do. e 0 141100
Quartz, no gold visthte™ T T Y B T 1
iy Casing 57 small particles of goldtobeseen.., .. .. .. 0 11 16.'00
0. 1 Section e e e s e e e e 0 11094
i i lgam wag lost.
No. 2 Section (A portion of thxs.fx.ma.ig:a ' was ) 0 01747
Do, L r e e e e 1015 17'45‘
No. 3 Seet; O S -
No- 4 Section « Guiing o 0 11094
Pyriteg . "~ osing - 116 000

(111 ess e (1T e e ses *en

The Position of thié reef ; the fact that the ground has been worked over a
large area in thy - . ’

. vicinity of it; its nearness toa perennial stream, and the character
of the vein ought t

: 0 be sufficient to attract the attention of miners and to lead to
the developmeyy of mris

indj 1 hich, though proverbially uncertain, ought,
if the mdlcations - mining operations which, ghp

© to be trusted, to result in complete success.
There afq ve

isi bly
r 10r¢ promising appearance or more favora
situated than thy, Y few reefs of a m re p g app

The Etucup Reef is found at the surface about sixteen chains n_orth-egsterl);

Etucull Reeg from the Cavern Reef. The face of the hill which this ree

‘ i ' ecting

Intersects has been cut away by the Wynaad Prospe ]

Company, and the old native workings are exposed. The main body of stone is no

fouched by any recent, workings as far as could be seen, and there is reason to
believe that it g

b1t is ungep foot near where the numerous * leaders” have been followed
by the natives, ' -

£ groat deal of work b done in this locality. In the pamphlet entitled
Gold prospecting iy, Wz/n;l?zé) ?{? ?s :&ted'that there are six native shafts within a
radius of twenty yards, some g4 deep as seventy feet or more. " ¢ and
' with gold visible were obtained from this reef, an
POkIen Ogli)t by the Wynaad Prospecting Company yielded
8'11 grs. per ton. - ’

pyrites said to have heey b
at the rate of 2 ¢z, 1 dwt,

»
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Nearly six chains north-east of the Etucull Reef is the Korumbar Reef. T.lns
vein is about six feet in thickness where exposed .:md consists
of very ferruginous quartz with nests of iron pyrites. .Othel‘
outerops toward the north-west probably indicate the prolongation of this line, all
of which have been worked more or less by the natives. Vertical shafts as deep as
40 and 50 feet are numerous.

The country rock in the vicinity of tho reef is everywhere penetmted by
“leaders " from the main reef and by small veins of quartz, and mineralogically they
resembla the veln stone of the Cavern Reef. :

Mr. King found the average proportion of gold in the stone taken from tho
Korumbar Reef to be 4 pennyweights per ton, the highest yield per ton being 9 oz.
and the lowest 12 grs.; and Mr. Lindon records as the average of six assays 1 0Z. 1
dwt. of gold per ton.

The results of the several assays are as follows :—

Korumbar Reef.

0Z. DWT. GRS.

o LA RS (AR ] ven nes .‘; 0 1L 0
Do. ... .o s aee e w4 13 48
Do. B e - 0 2 12
(Silver in addition 2 dwts. per ton.)
Do. ... vee eem w. 0 15 13
Do. (estimated) e w 0 2 90
No. 1 Leader ... ... o Traces d
No. 2 Leader ... e 2 6 16 races of gold.
No. 3 Leader ... - .. 1 3 -8
Quartz ... w 1 0 115
The Bear Reof crops out on the left bank of a stream which, at g shopt distance,
Boar ook, fgfﬁést suddenly do‘_m a precipitous cliff on the edge. of tho

The vein has been mined by the natives, and their old aditg are more like
natural caves than artificial works. Tt isof variable thickness, similay ¢, others in
this locality, but it is probably not less than on an average four feet, Tt is n:o ‘o

than seven feet in thickness in one place, and there are several leaders near it

The quartz is highly pyritous, and the stone is much stained wig, oxvd of
iron. Some of it closely resembles that, which, at Wright's Level, is go p chir wold
and samples were obtained with gold visible to the eye, 110 go

This reef is nearly parallel to those which crop out immediate]
and in formation it is similar to the Cavern and the Korumbar Reefs

Mr. Lindon tested several samples of stone from the Bear .
yields of gold per ton as follows :—4 dwts., 11 dwts., 11 dwts. I’Gamll.s hel Bives dl)g
grs., and 1 oz. 11 dwts. Assays made subsequently by me gho“.e% i 13 d“'tS: o
greatly. In some samples there were only minute specks of gol oA
as high as-1 oz. 6 dwt. 588 grs. of gold per ton.
This reef is undoubtedly-a very valuable one,
worked. :
The outcrop of Hamlin’s Reef is seen near the rig

Tamlin's Reef.

This is a thick and strong reef and appears to be tr
north-westerly.  Its- direction, if the "several outero

The native miners have excavated this vein and

t .
Mr. Withers procured specimens showing free gold. hey no douht found rich stone.

The quartz is highly ferru

pyrites. gious and there is a relatively largo proportion of

The average ﬁelds per ton from small samples have been as follows

® et

Quartz ... . . ‘ 0Z. DWT. GRS.
DO- e “ae ) b e S 0 16 8
o 1 0 988

Y to the westward, -

d: others yieldcd

‘and it could L easily and cheaply

ht bi\hk £ . 0
Poya at a dist f cight : ot the Chungaro
Bc?u‘ Reef, e 9 cighteen chains nprth'eastcrly from the

aSCOable for some forty chains
. ar 3 ~. Y
westerly than the other reefs in the neighbourhood. PS 218 continyous, is more

“at Kittac

+troughs to the patent hydran]
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The Monarch Reef is supposed to be continuous for a distance of about eight

: miles. North of the road from Devila to Gddaldr, and
_ about sixteen chains east of the toll bar, there is a mass of
white quartz indieating the presence of a very large reef. :

A shallow pit has been sunk here which has cut what appears to be a “leader *

Monarch Reef.

- from the main reef, and there is also an adit. These works were undertaken

apparently under a misapprehension as  to the dip of the reef. The dip is not
always easily ascertained in places where there is a large body of quartz and
numerous strong leaders until some considerablg amount of work has been done.

’phe ree_f l_cnown as Roscrow’s (see map) is believed by those who have
examined this line to unite with the Monarch near Kittacardoo Mulla. On this

‘point I can say nothing as I did not attempt to follow the outcrop of Roscrow’s
Reef onwards, ‘ ‘

Mr. King tested stone from the main reef, and the lowest proportions of gold
was 0'5 dwt. to the ton, and 2 dwis to the ton, and the highest 69°19 dwt.

tMr. Lindon obtained the following yields: 11 dwts. 16 grs., and 2 to 3 dwts.
per ton. i

. Specimens full of pyri i 1d visible to the eye were broken out of
the Monarch Ruef, pyrites and with gold visible to the ey

The native workings in many places are conspicuous, and near Nadakani and

ardoo Mulla a great deal of ground has been opened.

There are other outcrops of quartz, and near them native workingg, within
W a0 Prosecting  the boundaries of the area now, or formerly, ;held by the
v Wynaad Gold Prospecting Company; and it would be diffi+
e any more valuable veins than those just described. And
Pt was made to extract gold which failed. One stamp head was
d t0 be cu; St was incurred in machinery and a number of contrivances sup-
poser’ 1P 98 suitable for saving gold were procured. Some of these are now entirely
cmtrered With grass ang shrubos, but by following downwards from the stamper the
ox I‘aOrdmary complexity of the arrangements is discovered.

the ‘;1:)}11‘161 quartz was roasted in a kiln and, judging by the samples now lying near
B 8, 80 completely as to make amalgamation impossible.
ut the history of this adventure is best told in the following statement which
has been furnigheq t0 me s

« These Sman tri . . .
all trial crushing works were set up by the Wynaad Prospecting Company in
g;?suggnflasg(; :}? th the special o%ject of ascertaining what gold might bo extracted from pyri-
5 Y ¥he ordinary amalgamation process. :

“R _ .
imighbm;llg\?:d?o,ooo were subscribed for this purpose, principally among the Planters in the

cult indeed to indjgyy
yet here an attery
erccted, great oo

€«
Pnoumﬂzgrgr:sf S0me mistake about the crusher.‘ I}; was intendqd that a Husband’s
instead of which CT capable of pulverising from seven to eight tons per diem should be ordered,
: t out. A 5’ & small crusher capable of pulverising only one ton in twenty-four hours was
S:_‘:D a of. tho ordon’y Hydraulic imalgdmatcr was also obtained, certificates having been
ngeer turbingreat Success of this machine in treating pyritous stone in Wales, and a teu-horse
{))?1‘:11{110 and rW&S Purchased to drive these machines. Ib was supposed that by a process of
with tho iroanEStmg the sulphur in the ore would be destroyed, and that gold associated

k And sulphur would be freed and taken up by the quicksilver.

It was arran

. 8ed that the quartz and ore -should be delivered by a wire-shoot from the
ﬁltgofhzok?ﬁhgﬁf’i Just above o (%;iln crected for burning the stone. The stone was shovelled
the stone wos rakgd \(’)ms kept supplied with fuel aud stone from the top, and as it was burnt,

. f 1 i water-tr
ashes were washed off rom the aperture below into 4 water-trough, where the charcoal and

tain & certain ascortaing dT£giEg;n§fs:§:§ewas then shovelled into a hopper constructed to con-
“ This hopper when ﬁllez Ww. :
the pneumatic crusher, which
the water. From the crusher
fine gratings to an amalgamatg
copper, it passed two quicksily

as opencd from below, and the sfone shot into the receiver of
s supplied by a sclf-acting feeder, as required by the action of
as the stone was pulverised, the sand was washed through very
d copper-plate, and, after passing over four fect of guicksilvered
er ripples, three feet more of quicksilvered copper and so through
v od ¢ amalgamator. This machine consisted of an iron basm in
which was deposited 300 1hs, weight of quicksilver. In this basin was fitted a revolving
muller so hung as to touch the surface of the quicksilver and thus, in its revolution, always to

»



“ After leaviug the amalgamator the sand Passed through a series of Cornish buddles and
& blanket table, and finally through g MacDougal’s amalgamated spike trongh, before being
saved for final assay in the catch Pits. The Cornish buddles and blank
the purpose of separating the heavier i i

by gravitation, and the pyrites thus saved was sabsequently trepteq ;
built at the side of the works,

“ The actual result of 3 crushing of one-hundred
fate of only three peunyweights of golq per ton.

“ The assay of an average sample of the stone collected for this trial which was sent to
England (one hundred welght) as a check to the trial made in Indiy Was uine pennyweights to
the ton. Assays of the tailings from the blanket table and buddies gave from eleven penny-

weights to five pennyweights to thg ton, while ‘the actua) result from a tria] of the tailings

roasted in the reverberatory furnace ang reground by hand
grains of gold to seven tous of tailings, Th i

urning being now known tq coa;'l
the gold so as to prevent amalgamation and also to prevent the ready separation of the pyri-

tous and silicious matters by gravitation sccondly, the tyes and buddles were lined with jron
sheeting to prevent any risk of leakage, and this iron prevented tho settlement by gravitation
of the heavier particles which rolled along the smooth surface ; thirdly, t} ;

A 2 1€ €Xcessive and conti-
nuous heat of the reverberatory furnacg prevented the saving of the gold, t}

e ol ing
possibly volatilised, while the sihica and iron particles frequently fused. The goid havi

i A A . work was all
done by men quite :nexperienced, the services of any practical expert not being available in
India. And notwithstanding all the apparatus In use, vine-tenths of the

cpe V28 ’ old s ras
taken from the copper-plate within six inches of the perforated gratings of t},, gmshcilvcd W
* The stone was from 12 to 18 hours in the kiln and always 24 hours i, the furnace before
being raked out, \
“ The cost of raising 200 t&ms of stone, which was collected befo
Were commenced, was Rs. 240 delivereq gt the kiln ; after this there vy © 10 mingy > - s
carried on unless for special trials, We calculate a ton as one cubic yard Wny operation

of broken stone.”
It is to be feared that there will e other failures not unli one

ke this,
If there is gold it is assumed, except in countr;

' : ©3 where men by,
by experience, that any kind of machinery and any berson willipe

been taught
payment for managing it, must ag a matter of course bring aboyt

. AZ to receive
satxsfactory results.

. ina hy he - It
would be as reasonable to place a landsman in charge of 5 ship as t?)zgli'ge x;; ﬁg‘con-

trol of a gold mine and wold-mining wachinery to one whg hasq : .
to perform satisfactorilyothe work required to be done, . ot qualified himself

' The map of the Glenrock Estate show f

easock, quartz and native workings of greay extont, |Te@ Outerops °

The rocks on the summit of Chic Hadiabetta arq eissoid : .

what granitoid. Masscs are foung containing 4 . m;dt!n Places Bm:t?c
iron, similar to the formation lying to the east Portion of magn

The vein-quartz ig milk-white with pellucid grains of gy h
it, and no pyrites were found in the place where the quartzq ‘;1;:2 xs-gitteredtthroug

The summit of Chic Hadiabetta ig honeycombeq With shag en out. ¢ them
resembling those found on the Elizabeth Estate—verticq] forg fe‘Vafez’t m%t oslopin"'
i with a &
adits are numerous ; indeed the appearance o 1o of 'fthe hi.ll the pits ::’lz
the large amount of work done leay “b10ns jg striking, o
and vems. The workings gre cont; 0 the valye of the

o ot ¢t ; a swamp
rumbars in formep ¢; ¢ bill to

. : . i3 used to gink shaft2
. heir o erations, hy i om
getting out auriferoys pyrites, which, R eords but it g; 1ot prevent them fr

- car-
 ried to their homes anq treated for golg, § to the Satements made, they ¢

The proprietor of the Glenrock Rg
the water-course which intersects this s

Hadiabetta and the neighbouring hill : indistinct 1ines
] C g nills are scored distinc .
of old qhannels In which the miners in formep timeg h::lt hcgﬁieﬁgg I\I\%a:er to their

ate got very

fin ' old i
wamp, © sampleg of heavy g
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workings; and from these ang the number of excay.
they cover, one can judge how attractive this fielq

.o must have been in past times,
The workings indeeq m

may be said to cxtend from Hadiabettq to Parcherry Hill,
and the reof at the lagter the same serics which hag been so

18 probably one of

largely mined at Glenrock
The formation

of the coungy mn this localit he hi lofti
i simi i tier
is similar to that gonerally op .Y, | oca 1 Y, except that the hills are 1o ler,
on extensive mining Opera{jonsse”ed I this tract, and the facilities for carrying

the extent and the valyg of the reefs,

ar : : - . )
erops of quarty 7168 of the neighbouring Pheenixy Egtate there are two ount.

near the Summnit of Hadiabetts and the other about twenty-

on the . s - The sites where gold has been found are marked
nix Estiizg.from lflfor mation affordeq by the proprietors of the Glenrock and Phee.

T1 . :
of coarégygi?é’ that golq ' Unusually large pieces is found in this area, and a sample
in washing, Was shown to mge by Mr. Williams, whe had had Korumbars employed

On ¢} ‘ ' ..
which i elgpi{;jeddl Estate east of and adjoining Glenrock there g

i a large vein of Quartz with severa] gpy

T} .
eastwa;(ci ?)?tgfolz}ls a little ahove the road leading to Devéla and about forty chains
N. 30 Yy, g Mlenrack Bingalow, - Whepe it exposed the strike of the reof is
Hadiabets, ) e quarty, jg similar to that found in the vei Ch

"here ig &ls’o a liter, O..5 lerruginous, and very small plates of mica appear in it.
oxyd of jrq ttle micaceoug ron ore, and th
101 the fapeg of the laminz,

. When I 'V' : -
of the Glenrocllf ited

re old workings in
aller veins thrown off from

this recf I wag accompanied by My, H. V. Ryan, the proprictor
State, and T Suggested that some explorations should be made,

accon, Ing] . .
. undertak ths ¢ ) s eral
pieces of llartz‘ it hg .g),;old aken under that gentleman’s direction, and severa
ty.

it diffigy] I moderately-sized grains and minute spangles wero
e -
prospected. 6dell Reef ;g undoubtedly valuablp ang will in time be thoroughly
North.eq

small arcg, marlf f Rosedell and adjoining the Elizabeth and Richmond Estates is a
is an Unusya]ly andhurst on the map.  Here the rocks are hornblendic, There
hill on the Eh'?r%e Outc‘r Op of quartz in 2 line with the old workings on the high
surfaco in the lnig eth Estate._ Immensp blocks of ‘pyritous quartz he? on the
reef is 8,333 feet, St of old native workings, The altitude of the locality of tho
- Sout :
-h of the Toad from Cheramb4di to Devéla, and about threc miles west of
Percherry Iy, ¢rambidi and .more than two miles north-west of Hadia.
Parcherry Hill, 0 betta 301_1t-h Peak, there is a R known as Yellembu]lqy or
outcrop of Quart, 1 a lowep hill, a little to the south-west, of Parcherry, there is an
representing tp,, Ir’zo' Perhaps, to speak more Correctly, a series of outerops, some
this point the ref }?m bo Y of the veins and o§hers strong leaders therefrom. At
1t is possible t, obse A33al] the appearance of an Irregular mass of quartz, and where
as they are oftey 1o Y0 the dip and gtriko there is much uncertainty concerning them
masses of country Oke than the boundary lines of lentlzcul'ar and wedge-shaped
shafts, and adity ack. orcover, the whole of the hil] 18 honeycombed with

rock have sunk do’w;mg 8reat blocks of the roef with the surrounding country

was oxtremely diffieyy, t?) o T2 almost completely closing tho adits and shafts. It
which have taken place

It was not Possible
partly exposed in g ]y

) €Xaming any portion of these owing to the falls of rocI§
Since the workings were in progress, ,

to 45certain the total thickness of the recf whero it was
rgo e.\’cayation’ but it is undoﬁbtod]y vory great. The quartz

—~

. .
ations, as well ag the area which

b 1 aad where there 1S a surer prospect of
4 . 1an her . it
suffice to dscertajy acourately 11 ¢ and a very small expenditure of labor would

-
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is everywhere full of soft iron pyr{tes and limonite and hematite ; and on breaking
. some of the blocks large cavities were found nearly full of sulphur,

The native workings cover a large area, and the heaps composed of the broken
quartz which have been thrown away are almost as regular in form as if tramways
had been laid and trucks had been nsed and the stuff ¢ tipped ” over the end of
the embankments.

A very great deal of work has been done at this Place. Even as lateas 1857
there were two hundred and more Korumbars engaged in minin 2 at Yellembullay ;
it is said that they burned the stone, and that the women ground it on a flat rock
near the workings, many of them earning as much as 1, 2, and 3 rupees per diem.

Np gold was seen in the.quartz thopgh a careful search was made for it. On
pounding the stone, however, and washing it gold was got in minute particles,

. This reef and its leaders could be economically worked by a lar e ine
and by horizontal shafts; and by storing water, which is practicable. iho eratiiing
machinery might be driven by a water-wheel. There are not the same facilities
- for procuring large timber in this iocality as at Devila, but there would be 1o
 difficulty in obtaining fuel if it should be thought advisable to employ steam for
crushing, &o., and it is probable that steam would be chedper than™ watep at this
spot if the interest on the capital which would have to be invested in Water-works
be taken into account. _

The altitude of the reef i3 3,300 feet. About half a mile eastward of {} .
ings there is another outcrop of quartz, the work-

Assays show that the yield of gold from this reef varies from 14d
13 dwt. 20°41 grs. per ton. wt. 6 grs. to

'On the Naiken Shola and Little Windsor Estate there are gt

. ... crops of gquartz, The situation of these i
Naiken Shola wi';fwaf‘;“gg maps which accompany thisreport. About ty
Vellirymulla, from the Cheramb4di bazaar an outerop of g
the main district road, and in the swamp ¢

more than five chains distant from the outerop gold was got by v

Gold has since been found by Captain Cox in the reef itself,

The Bazaar Reef is clearly traceable for a distance of fifty chai
from a cattle-shed near the bazaar, and about seven chaing fx?;m t I;s Sli)u_th-easterb;
was washed out of the soil. Sixty chains south-easterly of thig point {] ngalow golc
appears in the jungle, and it may be assumed that it hay a bearing of 3 10 reef agamn

o

Near a stream where the Manilla plant is growing luxur:
are large masses of quartz indicating - ag outcrog. Sorone ?;i?;g@ee map) there
but no gold was seen. About twenty chains east of thig streanf a3 done here,
found  highly pyritous and promising well, but no gold was seeq .other reef was
three outerops in this place. I 1. There aro

On the eastern boundary of these estates, south of : .
malai coffec, there is reef out-cropping near a stream ?;}ﬁ?(f ®, Bamed  Kallatti-
easterly into the jungle. There are also what appear to be Verls traceable SOUt-hi
workings at thisspot. Seven dishes of earth (surface soil) Hy; ancient alluvia
parts near the reef were washed and a little gold was found jy, aﬁ en from v?rwu;
earth dug out of the bank of the stream near the reef yieldeq ve.  One dish o
particle of gold much water-worn., One pretty large

The results of the explorations in this area indie: o

gold in the Bazzar Reef, and that on the eastern bounflztre;fglfetl?; OUble ?Xlstcncergf

portions as would justify a reasonable expenditure of money ip S:States in such p
On the Cheppah Thodah Estate, north of Cherambg; th Prospecting. ut-

crops of quartz, and in the coffee garden loose blockg o oro flre numerous 0

There is one large reef not far from the bunes

workings were seen on this estate, but only a small part of }

east fifteen out-
shown on the

1 1 1 « 13 > . .S &

reef of quartz similar in character to those on the Nairzlﬁbé?:olgalﬁzzrtglifd lit 13
4 IL8ta « .

P3 out near tje bazaar road. One mile

" observed, Th

‘particles of quarg,
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west of the bazaar there IS a vein of quarts intersecting the road, and sixty chains
westward of this there isa very thick reef with numerous small * leaders” and

veins in the vicinity. Nearly fwo miles from the bazzar another outcrop is seen
on a hill to the right of the roaq,

_On the Choladi ESﬁate,_Which lies to the south of the road from Cheramb4di to
Vytheri and is distant a little more than two miles from the bazaar, there are
several reefs and veins of quartz, some of which are probably, productive. They
bear north-westerly and south-easterly. The quartz generally is translucent, enclos-
ing ’large and small particles of highly transparent crystalline quartz, the whole
having a granular appearance. The reefs where exposed are not very thick.

The swamp at Cholad; ig said to have yielded gold in pretty large grains.

some o1 T
g?ﬂf’ws . ground sluicing Operations were undertaken and the results were as

First dish ... No gold.
Seqond dish ... A few specks.
Third dish ... Seven or eight specks; a fair result.

one tri[:;Z,O dishes of stuft taken from the bank of the stream were washed, and in
¢ were two specks of gold, in the other none.

The materia) in the bed of the swamp consists of a blue clay with a relatively

~ large Proportion of hlaek iron sand.

gold I;', ;:lge;mm that if the Swatnp were sluiced down to the bed-rock the yield of -

attempted whe Vell’)f much greater than that obtained by such washings as were

the purpose ofe 2 this locality was prospected, but they were undertaken solely for

to determing thaSCerta,lmng the probable character of the adjacent reefs and not
& value of the alluvial deposit in the swamp.

Detieen Chem.m'bzidi and Moopenaad eighteen separate outcrops of quartz were
map herewit], ¢ }ﬁ)smon of these is shown approximately on the general (Ordnance)
off leaders yylyip o of these reefs are several feet in thickness and they throw
appearine viuch penetrate the country rock in all directions, but principally

S 38 nearly horizontal veins and strings.

as yoﬁbtizz:ll?en miles from Cherambddi and on the right-hand side of the road
large blocks ¢ owards Moopenaad there is a swamp in a coffee garden in which lie
that at Choly diqum‘t_z closeto an outcrop. This Neddikarna swamp 1is not unlike
south-east anq and 18 probably auriferous. The reef strikes from north-west to
granular appeq 'S evidently in places of great thickness, It is granitoid, has a

rance, and g composed of quartz with plates of mica. Nowhere

in this local; ) _ .
The whls‘ly Vs any other mineral observed in association with the quartz.
another and ngt? £this area, intersected as it i3 with quartz reefs nearly parallel to ono

: 0ore than from forty to fifty chai art to have had little
attraction f 4 : Y to litty chains apart, scems to hav
the s’treamsor ihe_namve miners. Gold is found in the swamps and in the beds of .
least, doubt%uli %‘}’:ng that the reefs themselves are auriferous ; but it is, to say tl}e
any of the aurifor ether at any time the natives found remunerative employment in

Ous reefs or Streams between Cherambddi and Moopenaad.’

n thely ,

on th(g bahlfl?sf(;ofpenaad Estate there are great masses of quartz appeari‘ng ab the'surface

and granitoid i, : Stream east of the bungalow. The quartz, which is micacised

;places there gapq Waﬁa“el’, more resembles quartz-rock than vein-quartz. In other

which occurs g Cl-markeqd veins, greatly contrasting the more massive quartz
S helally, - Mhe latter is mostly saccharoid or granular, transparent

"pacted irregularly in snow-white quartz being common. There

were no pyrite ! i i
PIHCS scen, and indecd the' most of the rock and veins consisted of

iron-free quartz,

No native Wworkings

. . ab Wi

sharper in outline t]qy, a
vegetation.  Fragmentg op
hill towards & swampy flat
of quartz with gold “vigip)

ere scen at Moopenaad. At Vellirymulla the hills are

Cherambddi or Devila and they are well clad with
Quartz are seen nearly everywhere. On the slope of a
and not very far from the river I was .shown some pieces
¢ in them—really good specimens—Ilying on the ground.
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I gathered all of these that I could see and then sought for more, but no quartz

similar in character to those showing gold was to be feund., I then caused earth to

be taken from the spot where the specimens had been lying and had it washed, and

are was taken to ascertain ?ho
facts connected with this rather remarkable occurrence of rich specimens lying
exposed on a path daily trodden by. persons emplo

yed on the estate; but nothing
further was elicited than the faet that the specime

ng bore g great resemblance to
those to be found at Wright’s Level near Devila. ‘

On the ridge boyond the site of this discovery 5 very good reef appears on the
surface; the quartz i3 pyritous, but no gold was secn in jt.

In the bed of the river a little gold was found ip the soil ang gravel.

On proceeding to the Vellakul Toda (white-stone stream)
rock was observed. All of it was more or less granitoid and it
sition was like that of granite, shelling off 'and
Dlaces the foliation was distinctly marked. |

a good exposure of
8 mode of decompo-
hardening towards a core. In

On the road to Munniya Poya a few small qu
dishes of carth were washed in 4 swamp not far fr
no gold was found. '

On the Munniya, Poya, where it intersects a swampy flat near the
there is a large outerop of quartz, angd numerous small leaders

from it. The quartz is in Part ferruginous and laminated, Severa
were washed here, and gold was found in all but one.

Here, as elsewhere in the western district, no native workj
though the proportion of gold in the soil would lead one to i at the recfs and
veins are quite as rich ag others where the natives have laboreq, £

- were carefully prospected it is more than prob
would be made.

At Nedukale, which lies about four miles west from Nelakott, and ahout six
Nedukalo miles in g straight line northerly from Devila bazaar, there
) are two outerops of quartz—onc ahoyt, ing -

easterly from the Gadbrook Bungalow, and the other twenty-soven chyjng
the junction of the Pekkj Pula with the Ponnén; Pula, The st 1S vigib] e 9t the
surface for some sixty yards or more 3 16 scems to striko N. 250y S 2?-9 E.,
and is at least twenty feet in thickness, Gold was not found in the ';1’,1 ‘ ? this
xeef or in the soil near it. The stone exposed has not the appearanceqo£ e § rous

quartz, it is mostly dense, very white, and not mineralized, aurie

The recf near the river (marked Breakfast Re
Numerous dishes of earth

found in nearly every one.

This reef contains g good deal of iron pyrites and ig
lying south-east of Devala, It is about fo
character could only be ascertained by o
throw off strong leaders towards the west.

There ig g Swamp- planted with coffes No. 3, Cuaqy; thin
boun@aries of the area embraced by tho map,(south-’easlggxl-fclﬂee)a ?Ot’ w.l{hl:l 2113
both in the surface soi] and in a seam of pblyg clay underlying t},, : '])ungﬁ O,‘q,s got
by washing. Some of the results were such as to Je X blm ; g01( "\iwf)ns as
to the character of the peef which crops out op the north, T, t}o co%ldc ;;Isof this
swamp there are large Iposo blocks of quartz, and numerqyg Mmor ° mll . smaller,
water-worn fragmentg of quartz, Qp « washing off 2 iron.g, oor 0S8 8

\ ‘ f ﬂ»g‘
ments of hornblende were foung in the dish, sand, garnets, and ir

In another SWamp west of the iy
Five dishes were wagliog and gold was geen in four,

The rocks in the neighbourhood of Nedukal V:e and
massive, though showing f © are Usually hard, dens

oliation in many places vepy Qi little nort
of the Breakfast Reof (sce maps) the rock ig garnetifergus(.hsmnmy. A B

artz veins wore scen,

and several
om Mr. Brunton’s Bu

ngalow, but

Pulping.house,
are thrown off
1 dlshes of earth

ef on the mapg) ; ‘£ rous.
dug out near the outerop wep DS) is aurifero

© washed "gpq gold was

S not up);
ur feet in thicky

Pening it fop §ome lep

ke some of those

Sth. " It geemts to

erand marked No. 1 op map eold was found.
[=]

€33, but its truo -

.
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The situation of the veefs at N edukale, outcropping as they do on the cdges
of steep slopes, admits of their being mined by horizontal shafts 5 quartz could be
~ got out at a small cost and there is a good supply of water cloge at hand which

could be used for moving crushing machinery. Timber could be got also at no
great expense.

T

No native workings such ag are found on the south and west were seen at or -

near Nedukale, but at one point there are indications of an excavation having been

made near the bank of the Tiver ; and the natives say that very large pieces of gold
were washed out of the sang and gravel taken therefrom,

There are severg] outcrops of quartz between Devila and Giidaldr, but the

character of the quartz changes as one travels eastward, the-
Reefs. between Devﬁla. and

i stone bocoming “in many places almost granitic like that

found so abundantly in the areas surrounding Vellirymulla,

On the Bolinghroke Estate, at an altitude of 3,134 feet

» there ‘is a Jarge recf
with strong le

aders and small veing of quartz thrown off westward.

The dircetion of the reof is nearly northand south, but its strike could be observed
in only ong Place and for 5 very short distance. The stronger leaders are nearly
flat. er are here and there some small pits recently dug, where the leaders are
exposed ; much of the quartz is solid and massive, in places laminated, and in

followil'{g it downrars it is secn to be “ mice-caten,” or, where decomposition hag
not set in, fy]) of Pyrites. |

The recf itself has been partially explored.

rom the excavation in what appeared to be one of the main western leadérs
quartz was got, af g, time of my visit with gold visible in it. ‘

The appearance of the stone would seem to warrant the belief that i 18
throughout ‘mqpg or less auriferous. The old workings seem to have heen con-
fined almost entirely to the sluicing of the earth near the reefs, I could not dig-
COVET any such €Xcavations in the solid quartz as are found near Dev4la,

The yields from the Bolingbroke reef have been as high as 1 o0z. 1 dwt, 3:35
8YS- Per ton,  (gq, Appendix H.)

- The Puuiammmh Reef is marked by the occurrence on the surface of largo
goglg(s) %g,qu_artz. _ Its strike cannot well bo ascertained, but it appears to be near)

© quartgz i full of pyrites and it much resembles the .
“outerop on the B‘lmrtz 18 everywhere fu pyr

olingbroke Estate.
About fiye

) Wiles on the Dev4la side of Gudaldr there are outcrops of quartz

In several placeg, uch of the stone is cavernous, where the pyrites have decom-

posed and dlS&ppeared ; in other blocks the ordinary iron pyrites ave rather abundant,
On the N u

ndhutty Egstate there is a roef near the bungalow, The quartz ig
granular and op ¢ and there is a gootl deal of mica in it,
There arg la

rog artz lying on the outcrops of 3 recf at Gudaldr, 5
short distance fromgt glgfg)sligfx\g’g:nggnzralow. Largg plgtes of mica are associated
with the quarts there grg g pyrites to be scen, and it doos not appear that gold
has been founq In the immediate locality. , ,

' of the rocks changes suddenly at Gddaldr; the harg dense
country rock ig Compogeq of quartz and hornblende ; garnetiferous maggeg occur ;

and the‘ Veir}s of quarty are infrequent and very thin,
1t 1s said thay ther

1 of quartz near Pykara but I have not
visited the spot, © 13 alarge outerop of q yKara, e no
The river-drit

The charactey

bat § i toned elsowhere. The adit iy gt an ecleva.
tion of 2,341 feet, - cPutee is mentione | n cleva

On ‘leaving the bungalg at Hamslade and following the track which le

th : i
Karambaut, 3MMurada, and I‘Ough the Jungle towards Eddacurra the descent 18 ra

dds . pid,
F— hoaltituge of the Hamslado hill ig approximately 8,106 feet,
~and a 4 distance of little more thay one miie the altitude

is 1,798 fect, showmg a decreage of 1,308 feet. ‘ ‘

adg
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The jungle from the edge of the ghiit to the last-named point is donse : each
tall tree has a crown of foliage so close as to cause a perpetual shade; the under-

growth of shrubs in some parts is thick and the climbing plants reach the highest
branches of the tallest trees.

Many of the trees are not only high, but of gfeat girth. Onc (Naaga Murrum)
measured thirty-three feet in ci

rcumference at a height of three fect from the
ground. .

At a point less than two miles from the Hamsl
of 1,216 feet a large stream was crossed.
rocks. Throughout the rocks observed
frequence numerous small v

ade Bungalow and at an altitude
The bed was full of masses of water-worn
were gneissoid in which appeared with
eins and strings of quartz.

About twenty chains south-westerly from

) _the river there is a large outcrop of
quartz. Enormous blocks of this rock. are piled one o1

‘ 1 another, indicating a reef
of very great thickness. When broken the stone did not present the appearance of
being auriferous, and no gold was seen, but native workings were ohserved not far
from the reef. It may therefore bhe regarded as auriferous, and it would he injudi-
cious to attach too much importance to its appearance as gold is found ip the
Wynaad in. the most unlikely-looking stone. ,

The reef appeared to have a strike of N. 40° W.  Other streams were
following the route to Karambaut, and in most of them there w
consisting of sand, clay and water-worn stones.

crossed in
Q ¢ I
as a good “¢ wash’

The grass huts at Kavambaut were orccted on a flat 8Pot near a stroam and in
the midst of bamboo thickets, Though the place was hot

- ! A and close, shut ip as it
was by bamboos, it proved to be convenient asit was near tl

10 old native workings.
Karambaut i3 distant about four miles in a straight line frop Hamslade, and
the altitude was found to be 484 feet. .

In the bed of the stream there was a considex:ablc.deposit of sand qnd gmvel
which a quarter of a mile up was from 4 to 5 feet in thickness,

. . : (-

Prospecting was commenced as soon as possible. T'wo pans of earth taken from
the bank of the stream were washed, and a few particles of gold were found in
both. The results indeed were highly encouraging.

Subsequently the Korumbar miners were set to work in the beg of t o
As the gravel ‘was said to be 30 feet in thickness at the place where geesftegxls
were begun it was impossible to reach the bed-rock ; but the heavy sand xim;inin"'
after sluicing contained gold. aming

The sand and gravel in the bed of this stream are consty,
changes which result in the deposit of fine and coarse gold throy
the heavier particles of course gradually finding their wa
finally to the bed-rock if no other impermeable stratum int

The hed of the stream is enriched by the rains of ever
portion of gold brought down each season cannot be me
depth of only a few fect.

At a distance of little more than three chains fr
of quartz lying on a low spur indicated the outero
not easy to arrive even approximately at the strike ag the
strewn with quartz; and the old native working.
reef for a distance of a mile and-a-half and for g o

N. 15°W. The ancient, sluices, as well as those of more modern congtruction, 4"
the deep-walled channels for conveying water and for washing were of considerable

length, and clearly testified to the immense time and labor which, haq been devote
to gold mining at this spot. ‘

ntly undergoing
ghout its extents
¥ to lower depths, and
ervene, -

y monsoon, byt the pro-
asured by washing to the

om the

ras 3 blocks
pofthe K o bt huge

arambaut Reef. It was
ground wag everywhere
S extended al] alopg the line ©

a great breadth, T4 ap;ezlred to be

Specimens of the rocks were eollectod as well
points; and on the latter being rec gold was scen in the dish.
Several picces of more or less pyritous quartz were subsec ucnti; tested and the
yields varied from a mere speck of gold to 9 dwt, 1113 «rqu 17 dwt. 2338 18
and 1 oz. 4 dwts. 14 grs. per top, =

-arious
as S-‘lmples of quartz from vario
pounded and wagshed §

[
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Fragments of garnet and hornblende were found in the iron sand which
remained in the dish after washing off.

The stream mnear the reef is, I am informed, commonly known as the Karambaut
river. Mr. Alexandev Wright, a planter in the Wynaad, tells me that he has seen
. ] . . e e o h
as many as fifty Panniar’s washing the earth for gold in the vicinity of the recf just
described. .

Quartz could be quarried here at 4 sm
water could be derived from the mount
got within a very short distance,

The climate, it must be confe
natives at certain scasons are
would prevail if the country
were properly lodged g

~answered. .

At Murada, three miles south
secting hard dense gneissoid rock.

In the bed of a stream flowing into the Keilaka Poya, about thirty chains north-
west of the Rajalvs house, the ﬁi;st, which was named the Streamn Reef showed a
strong body of barren-looking quartz. It is traceable for a mile and-a-half and its
s?l‘lke 18 west of north. The Korumbars state that the natives have never worked
either the gojlq n

th ear this reef nor the reef itself, and I could not discover that
Cre were any old native workings near it.

Y | |
Two samples of stone takeh from the Stream Reef were tosted by amalgamation
and minute particles

of gold were obtained, but not a weighable button.
About five ¢y

it Lo ains north-east from the stream there is another outcrop of guartz,
e a0 chains from gl latter, a reef which appears to be similar in character to
the Stream Reef,

:1“119 Samples tegted by amalg
The strike of No. 2

all price per ton ; an abundant supply of
ain streains, and excellent timber is to be

ssed, is unsuitable for Europeans, and even the
attacked by fever. Whether the same evil influences
near the reef were partially cleared, and the workmen
and fed is g question which cannot at present be satisfactorily

of Karambaut, three reefs were found inter-

.

amation showed gold, but in very small quantity.

reefs won recf was ascertained to be N. 15° W, nearly. As the other
. :Vele 1ot opened the dip and strike could not be noted.
The country

sected | is open where these reefs ocour, and the stream which is inter-
-V one of them is gaid to be perennial.
f th.e 1‘Oefs

vertical Shaft, ‘YOI‘G opcged up near the stl'gan_l it would be necessary to sink
The S, and to provide machinery for winding and for pumping water.
Keilaka If (;’;:e qusued after leaving Mumda_, was nearly in thq direction‘ ‘:of tho
rafts wore Drc,) and the stream was crossed twice. About one mile above Edacurra
There Cured and we floated down as far as the bridge. ‘
(close to tﬂ:za:i 1ot 1nuch to observe between Murada and Edacurra. T]}g tm-cilf
grasses. On 1;hvci; Was principally through swampy flats overgrown \\1th It.x
sand, fr”‘gmentse anks of the streama chocolate-.bpown deposit, consisting of c gl)}',
‘mav be i Ot country rock and angular pieces of quartz, was seen, which
ey 1 Some paptg auriferous
Three-qu )

west of nort], artgrs of a mile south-west from acurra, a reef halving a str111<e
Outeropg ; ; ab it: >t.  There was on
surface stone Ps 1n the jungle at an altit: . of 332 feet 5

not weiels: to be S¢en.  On testing some sanr e3 g very small quantity of gold,
g ldblO, wasg Obt} . a a

Tn the i - ained, . _
country is 10Wm;;11:1t};l of Edacurra a hornblende schist (Tremolite) occ}}rls_ Thi
drift probably ove la't or shghtly,undulz.ztlng, and it is mostly povered “blt 1}recertlo
penetrate to the beil}; g tertiary- deposits. Whether or I}{?t‘ it W(l)ulv(} e ;ﬁfon
that can be mattep fm? ck and whether th(ii:i .1s ; rich a;{n; er outsheaé)]gf :g; g on
wards contains golg o c?lllectul‘e only. at the rock from surf: o

‘e or disprove t]. _orbain, but only rather costly prospecting operations ¥
prove ot L?plo“‘ the existence of auriferous leads.

The mines near N Hambir wore not visited.

2% 1‘ 3 " n - ._‘
" 0111 I:tftl Imri;g].to Dev4ly the ghit road was followed, and at a dlbtar}.covof
1ve Imiles rom Ldacurra anq o4 the foot of the ghdt a recf was scen having a

e e e e o
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the country rock is much decomposed, but the
1e reef there 18 an
> V., and still

body of stone

strike of N. 15° W. Near this spot
veins are in place. About twent chains north-cast from tl
exnosure of rock intersected by thin veins _of quartz bearing N. 10
further to the north-cast at a distance of about ten chains a fine large

is outcropping.
On ascending the gh

of the country rock was o
of Nadakani N. 60° E.

Near the head of the ghiit and
there is a largo reef of quartz. ‘

At one part of the road the rock broken up for metal was massive hornblende,
and diorite was found at one spot (not 1n place), the only occurrence of a trappean
rock observed during the journey. .

4t and not far from the foot the direction of the foliation
bserved to be N. -40° E. and about two miles south-west

about one mile from the bridge at Nadakant

Nunjanad.—It is not casy to indicato the areas which have been worked for
gold,-prcsumably by the Natives, in tho Nanjanad Valley.. The quartz workings3
ore cxtensive, and as they are found principally on land used for grazing it may be
supposed that they remain now very much in the same state as the miners left them.

It i3 different with what may be called the alluvial workings in the old stream bed.
Though numerous evidences of the work done in former times arc to be seen
they have been obliterated by tho Burghe.r.CultWﬂtors over an area whoso limits
cannot now be discovered. On my last visib the Burghers were engaged in level-
line ground which had been sluiced for gold. The uncven surface was being made
o in; and how many acres may

smooth and in course of preparation for sowing gra )
have been thus treated cannot now be ascertained. Here 1n Southern India agin

Australia tho cultivator follows the miner ; and a gold field that at onc_tiwmo.
afforded employment to thousands of persons becomes in a short time unrecognisablo
by its former inhabitants. The bright green crops of grain and the removal of the
trees and scrub completely alter the character of the landscape and render it 33
anlike & gold field as any tract can well be. . '

It is certain that much work was done at ono time by gold miners along the

course of the stream which riscs near the Belmont Tea Estate and flows thence

through the Nanjanad Valley-

About one mile porth-eastward from
crops of quartz which have been worked to s
Prospecting operations havo been carricd
but no quartz showing gold \:mble to tho eyo
experiments have been unsatisfactory. .

Mr. Thomas Laing has washed soveral dishes of carth taken from the slopes of
the hills in this area and several have shown gold; and quzirtz pounded by him a0
washed has in somo €ases given a fow particles of the metal.

In testing the stono by amalgamation several samples showed no gold = ot

yiclded minute grains, but no weighable button was obtained.
The reefs ace thick—some striko nearly N. 70° W.—and allalong the outcrops

westward of the stream known as Buk-kanhal}a, there are old Worku}gs to be sccz};
The quartz i3 ferruginous, but the proportion of undecomposed iron pyrites !

small. Near the veins there aro ceams and nests of black o0syd ©

k and coating the quartz.

usually very .
manganese intersecting the country roc
Strong *“leaders  are thrown off towards tho north and these have gen®

a low dip.

tho Nanjanad Chuttrum there arc out-

me extent.
on hero during the last four monthss
has been found and the results ©

r
m the stream whero these outcrops ocri:
cavid®

Nearly onc milo and a half west from t .
there aro numerous heaps of quartz broken into very snml} picces ; and the ex o
tions are large and deep. One sample 0 quartz from this locality ylclded 3rti0 o
rate of 6 dwt. 13-47 grs. per ton, and apother between 5 dwts. and 6 dwts. (3 P

| a d the

of the amalgam was lost). . ‘ .
what is said tobea perennial strc.ai’migbt be

These old workings are necar ] ere]
quartz could be economically mined by adits. The locality 1s ono whic

hers'.

rally

-
e I 4 e v e L et Ay

- for some dista
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rospected with so: : o
prospected with some certainty that the results would fairly exhibit the character -
er

of‘ the reef'sv of the Nanjanad Valley .

The quartz is in" most plac : '
n Places whito, but there i :
pyrites and much of the stone resembles that foigedlztatgzo%ogtt:l(l)Ii{ggfb?::yIg, el?lw
r Devidla.

Two dishes of
of earth were washed here and gold was obtained in both

Avalanche.—Afte i
T crossing the range about one mile south of tho Nanjanad

Chuttrum, up to which poj
. i poimnt the <.
veins of quartz, there i country rock is inter
g 18 a change in the character of :ﬁztzgr:gz Weg-;!;lgkcd farge
. rous very

thin veins of quartz

: s Nearly ever :

the rocks, present themselves s o ﬁ}:i :rte;erfggéoi:l&gbtho dircction of the foliation of
0 seen. - ‘

At Avalanche and

. near Kudiak : )

varying but a few do takad the strike of the rocksj °

iﬁol():i?ces, but hornbl%:‘g;s.is xrfngy a.fe tcllua{)tflose e littlelsi.wi%tilg.;)% ?800822:;
8 were found IS rare. In the beds of the ri 0 ‘

Z0Se gneiss was got :‘?lrt)l; similar in. composition to a baggii,srgoll{lnde% water-worn

"~ These wore not ¢ unute foliated particles of graphite ks and hero quart-

Tn this lonit raced to the rocks in situ.

of the striko of t}

as Though it w
was seen; and j
‘the bespector.lt

Mr. Thom
as Lai .
whero there wag alng made a cuttine in th
a - , 3 e banks of .

tho bed-rock, byt n%Otord ““wash, ” and tested several dishc:; S(Ei!:" %1!2 e(')x?tthth lsu}cs

other places gave gy aco of gold was found ; and many dishes of e rth ovelr e
e same unfavorable results, Quartz also Wa: cruZﬁ2$Cd 1:11

an

washed at vari
oun 1
8 points and not a spcck of gold was discovered

S[spam~

, . Caref : .

Avalanche to S ul attention was given to every feature in travelling from
(o)

1Spara—in the neighb ;

nee: b " g ourhood Of' Slspam—and th. !

;‘izg(;}sl fl(l); go}d ; and tggulrlr?lﬂxlx;ggy ‘E?:h seeré Wh"ég would encouf:;];g (}’,(})l‘znrfllil:(’%h;g
2 go o ¢3 of ear . -

About g Was seen anywhere. were washed in the most likely

; iles and- .

. is composed of Tailes and-a-half north-cast fro .
granite; but wh%::rzfz and felspar in coarse gr;?nshgnl(;lé?;ﬁt at Slspl?lm the rock
slightly P_roje(:ting : (;Veathcrcd.surface 18 observed tho lines o); frel§exp s o binary
'struc.tu.rc, Again g urated veins composed mainly of quart .odxgtxon shown by
: ;:}(:nsmtmg of qu al"tz <f)“1m tho ghit and elsewhere - thick qbandz lgf lftiate a gnmssqld
€30 4gain are qop. teispar, and black mica form the mass of th ernary gramito
the ordinary f01iate§ lntepsely metamorphosed strata coiglcid' :‘EOUn'try rock ; but
gueiss, and not true granite. ing in dircction with

y also thin vei
0 rocks, and :11218- of quartz were observed running in the direction
o were intercalated masses of garnetiferous rock

as eas i
iy sgot:: ggilzleecrftsp1801mcps of pure quartz, no really persistent recf
that this was not a locality which would reward

Where th
granite; and 3¢ bands occur the detri i ke
nd whep etritus 18 exactly like that derived from

8 11 '0 thO 1
siall spocic graviy oy conaist ot s oomsem Bicey can bo picked up having a
in ) of si ; 1
out altogether, % als (Chleﬂy‘felsp_ar) having becorle: &%ﬁfrﬁ%i‘ ltllﬂlt:iﬁ:?isgf)?:;g
< (o]

On tho edn-
. VUL tdge of t) ‘
pleces of Whltooan 1€ pla,teau and in the i
) or € junglo down tho ghit : - '
quartz in tho coupgy ystalline quartz wero daug out of t'-hogso?l,Sgt?rx::}sesx]:l?lisz}?gﬁg

10 gold was seep iv Ty 00K : .
nog S Seen in thep, but in theso pyrites and oxyd of iron were absent, and

Several dishe
. s S ()f W), .
gold was found. arth wero washed at and near Sispara, but not a trace of

I have not yet h
during the journcy; 24 opportunit i mi e
‘ T 5 but 1 unity to cxamine all the mineral <
the southern part of thoh;;: 13 no reason to believe that thost?-ggcrlfy(‘i];iclyell?ctgg
Djanad Valley and Sispara is likely to yiecl)d gold in

quantities sufficient ¢
0 rem
nearl ' iy LOra ! i .
( y every whero 8ranitic) or frgmtltlﬁu' ?;%er' vither from tho masses of quartz
' . ils.
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It may be mentioned here that some samples of quartz collected by direction
of His Grace the Governor when His Grace visited Sispara yielded minute particles

of gold by amalgamation. The locality as pointed out to me will be shown on the
map.

The machinery and appliances for crushing auriferous quartz and saving gold
Machinery for treating auri- - are Slmple in themselves and ea,sily managed when the

forous quartz, &e. principles on which they are designed are understood.

Neither that portion of the work of reduction which 1s purely mechanical, bringing
the mineral into such

a state as to admit of metallurgical treatment, nor the
metallurgical treatment itselfis of such a character as to call for more than the
knowledge which is to be gained in any large quartz-crushing establishment. A
competent superintendent may not be an engineer, nor g chemist, but he should

have a sufﬁcie.n_t acquaintance with mechanics and mechanical processes, and he
should be familiar at least with the chemistry of the metals and minerals with
which he has to deal.

The machine for crushing quartz consists of a series of stamp-heads arranged
in batteries of four or five. To each stamp-head is attached a lifter with g circular
disc. A horizontal shaft, provided with wipers (so placed as to catch the discs)
when put in motion causes the stamp-heads to act as so many pestles. The wipers
are arranged in such a manner as to make the stamp-heads in eac] battery fall
successively, but the order in which they fall is not the samein g mills. = And

each stamp-head rotates, making part of a revolution. each timo that the wiper
catches the disc.

The stamp-head moves in an iron box or coffer having spaces covered with
perforated plates for the passage of the crushed quartz. The}

i . . dottom of t ffer
1s packed with broken quartz to the depth of three inches and op thg brolgzgi cs‘t)one
lies the false bed of wrought iron.

In the best mills the stamp-head with its shank or liftep weigh H
. . T . sf cwt.
to 8 cwt., in some the weight is ag low ag 2 cwt., and in ot} S opom Y

. ‘ . ) an 1ers ag hieh - wt.
The height the head falls varies from 6 inches to 15 mches, and iy ﬂllz lnllen%e(; of
blows per minute there is a wide range; in one mill the numbey may be no more
than 45, and in another 85.

Connected with the mill there ought to be one or more machineg for hyaalking
the blocks of quartz into small piecets,s. When the quartz is brought ofobtlﬁzkxilnﬂci
the smaller pieces are picked out and sent direct to the st 3

4 L ampers and ;s to
the stone-breakers. A stone-breaking machine will break about the blocks

; : . . eight tons of
quartz per diem. As the price of labor is very low in India it qio0° acti-
cable to have all the stone broken by hand, but the sayi o Jight be pract!

employing manual labor would be very small.

A self-feeding apparatus is almost indispensable.
also ensures regularity in feeding.

The water trough is usually placed under the self-

In front of the coffers are three or m.
these are the tables. The tableg should be evenly and gecqp i t

S whe tables should be ovenly cly fiy such

a manner as to adn.ut of the inclination being altered if necesgrzuf:1 red 'i*u}]d n;hou]d
be at least twenty feet n length. The strake ns of tyh t 1;; yforrnc
by fastening narrow strips of wood to the floor) should he e s 1

; , about, inches 11
breadth. In all well-planned milly there are breaks in the ﬁaé?;rteeenngg”; at
! » e upper edge of the lower str: i » B i

below the slightly overla

quite smooth, and the ut

It not only saves labor, but

feeding hopper.
ore troughs containing quicksilyer, and below

MOst nicety is required in setting ¢, inclina-
. PO ' ¢m he ¢
tion may be the same throughout, and any line at rii;ght anZ?Ogllig tthc strakes

absolutely horizontal. The same gare should 1 : : the
blankets; they should lic flat ang cling to the boui‘?ls,e mployed  in putting 0%

Closely-woven green baize ig perha

At the extreme end of the tabl

silver, and finally a waste trough th
to settling boxes.

ps the best material for blanketing-

) . ick-
es there is another trough containing 94 1ass
rough which tle sand, pyrites, stime, &€ P*

-rous formg of

‘ aurlfero 118

~ limonite or othe
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The boxes are cleaned out from time to time during the working day, often at

intervals of a few hours. : .

. The separation of the pyrites from the sand, &e., constituting the tailings 13
now generally effected by some form of buddle.

Borlase’s buddle with M
best. It consists of a cireyl
four feet in diameter.
consisting of crushed qu
into a box whence they
greater specific gravity
quartz sand and to remy

down the table passes away through a discharge pipe. In order to prevent the
loss of the valuable materia] two or three rims or stops are fixed on the floor of the
basin. - The pyrites are rakeq by knives, which, as well as the pipes conveying the
material to the trough, are made to revolve round the central shaft. A machine

making seven or eight revolutions per minute is recommended. The knives are
‘raised or lowered by means of screws.*

The concave buddle has had the attention of Mechanical Engineers for some
years, and severg] improvements have been adopted from time to time. Other ore-
dressers have also undergone modifications with a view to fit them for the use of
the gold mmer, and some forms of percussion tables have given good results.

. Tho pyrites, however excellent the system of concentration may be, are mnever
entirely free from 5 certain proportion of quartz sand ; but this is not toany serious
extent objectionabje when the material comes to be roasted in the furnace. l\ur}ne-‘
urnaco have been devised for roasting pyrites ; one kind after another

unday’s patent scrapers is believed by many to be the
ar wooden trough or basin from eighteen to twenty-
It is about one foot six inches in depth. The tailings
artz, pyrites, &c., are made to pass along a sluice and f:lxll
are conveyed by pipes to the sides of the trough. T 1;0
of the pyrites causes the mineral to separate from the

has.been trieq

Pyrites and auriferous quartz that the simplest plan is invariably lﬂlw
most efficaciony, Ap inclined reverberatory furnace on the following plan is highly
ooproved of in Australia :— It consists of a fire-box from which the heat and
P POdUCt“? of combustion pass over a hearth into condensing chambers. The chargo
8 supplied through a hopper and gradually drawn down over the hearth by rakes
Until it reachg g channel near the fire-box, whence it is drawn into a pit ab tho
side of the furnace.  Four or five small doors are provided into which the rakes are
nserteq, the charge is drawn downwards to the bottom of the hearth it ble-
?O;n}ef-' dgt‘ adually heated, more and more, and to such a degree as to decompose f‘ﬁo
Zgnpst;.ues' "he roof of the furnace over the hearth should be arched.t Int? wbe od.
oo o Ctled reverberatory (oxidating) furnace all the sulphides thrown into the
: fpletely decomposed in a short time.

A du

. .. . 13 raked
out into the od heat is maintained throughout, and until the sand is actually raked

minerals, P1t thereis a continuous stream of heated air playing upon the pyritou
It is

but it manot Necessary to describe other furnaces designed for fopastllflg S‘;}E’;gii :
€ ment; .3 a o] ’ atent revolving furn <
manual Lihey . ntioned that Hocking and Oxland’s pate g

d presents also other advantages.

o l{lnblndia, however, it is advisable and almost indispensgmble that every appliance
. e (?f such a kind ag to be casily constructed and easily worked.
USinr

. . 3 avine the
2old it is e the several appliances for crushing quartz, &C-g and for ;g:ﬁ: and
! ) ; . 1 <
cossary to give attention to the claracter of the prmeipal m

the metal ag they occur in the Wynaad.
Iron-freq

n ' D has a
quartz in whj i d in some reefs near Devala
hardness of 7 &nid In which gold is found in

i . : . . e associated with
a‘fspemﬁc gravity varying from 2-5 to 2 8{ Whet 1? m(s)?foctz'ﬁ; e
i i " lorms squioxyd of iron the specific gravity

increased in a ratj, of sesquioxyd 0 P g

: . Toredient,  The iron
: With the preponderance of the accidental mgredient.
1A 7] e . p . ' ) LY ’:LIS
pyrites commonly Occm‘ringpin £ ests and cavities in the quartz cither as cryst

* A description and 4
investigate the methods of {)}2:&;1
* Gold Fields and Minera) Distr

T Roport of ¢

d appointed to

. f y Bour A
nd eection of Porlaso’s buddle arc given in the report of the oataiucd in the

8 ure ¢
D& PyTites in Victoria. And descriptions of other forms of buddies are
1cts of Vietoria.!?

he Board appojated to investigatethe methods of treating Iyrites, 1874,

in on the floor of the buddle, while the latter being carried

and it has been found in this as in all other appliances for treating

PN
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(not seldom with gold visible when the crystals

a hardness of 6 or 6°5,and a specific gravity varying from 4°8 to 5-2. The magne-
tic iron has a hardness of 55 tq 65, and its specitic gravity is 4'0 to 52. The
native gold found in the quartz has a hardness of 25 to 3, and the specific gravity

varies according to the amoynt of silver or other metals with which it 1s alloyed, but
it may be stated at from 12 to 19.

All these are to be subjected to the sta

hardest of all and the most difficult to reduce to fine grains, but its specific gravity
18 less than that of pyrites and very much less than that of native gold ; and mn
dealing with it both the pyrites and the gold are liable to be beaten into fine parti-
cles, and, unless precautions be taken, lost. In arranging the bed on which the
quartz, &c., are made to fall there 15 first of all the wrought-iron bottom and

underneath this a layer of finely-broken quartz. A large 'proportion of the particles
of free gold are deposited

but if quicksilver is put into the coffer the raw pyrites beaten to powder accumu-
late and ““sicken” and * floup » the quicksilver, and this metal, with any gold it
may have taken up, is carried away. It is therefore advisable to crush the quartz
in the coffers without quicksilver and to save the auriferous pyrites which pass
through the gratings for subsequent treatment.

The number of perforations per squareinch in the gratings should 1, rezulated
‘by the character of the gold. Tn Victoria the number of perf b

> charaq ! L nber Orations per
Square 1nch is in some mills as low as 60 and in others s high as 342, T4 is only

are-broken) or massive has usually

mping process.  The quartz is the

gratings would be required, and even where

the reef at Wright’s Level, at Rosedell Reef and others, it_ would be deg;
fine gratings, because there is usually with the coarse grains mucl, fine

Tke speed at which the stamps may be driven so as to Secure the preatest
advantage varies with the height of the lift, but a high speed is i greatcs

; R X . all cases desip-
able.  With stamps weighing about 8 cwts. and 1ift of (say) 9 inches the number of
blows per minute should not be less than 75 or 80 ; and, fed with Properly broken
stone, cach stamper should crush at least 2 to 23 tons per diem of twénty-four hours
as a constant average. The average quantity of quartz crushed in" oy, mill in
Victoria is, for stamps weighing 6 ewts. each,

2 tons 4 cwts. per head £
3 . or t\ -y t v
four hours, and for stamps weighing 8 cwts. each, 4 tons per head per dien;w fn
some mills in Victoria the average quantity is no more than 5 ewts. and ip oth (;rs a8

much as 3 tons 7 cwits. (on the average) per stamp head per diem g .
The water used per head per hour should vary, depending in g gl’easlget:gg;ggo;
- the kind of material under t}‘eatment; but it would not he less, on an ay em(n;e than
400 gallons. In Victoria mills the quantity used per head per hour ig fr(o?n ,50 to
900 gallons. -
The quantity of mercury put into the ripples in like manney j .
the amount of gold in the stone: j ills it i 1s dependent on

n some mills it is as low 54 4 by : r3
as high as 70 Ibs. per stamp head. It iq not difficult in practice to g. i in othe

. . ¢ 0 d i hat
weight can be used with the greatest advantage. The loss of mercitf joime z::np
head per week in Victoria (which means J per st

in nearly all cases g lo rell
varies from half an ounce to twenty ounces. > of gold as well

The blankets should be changed very often whep the prd
the crushed material iy large. The furtlior they are removeq fro : he
less often are they changed. Asarule the blankets next therg th ripplos th
renewed every hour, those next every thr i
intervals. This matter must 1o left to the
dent. If any of the decomposed country

coarse gold ocecurs, ag iy some parts of

rable to use
gold.

Instead of putting the material which accumulates on the plankets through
amalgamating barrels it would be more economical In most cases to treat it exactly

as the concentrated talings are treated namely, in the f ibsequent
amalgamation. But this, [k ’ y oo and by st '

in this layer and easily recovered if water alone be vsed, -

<0 nearly everything clse connected with the extractiofh

- ton of materig)
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of gold, can bo judged of only when the works are in operation. When the blank-

ets are washed 1t is easily seen of what the sand, &c., consist. The barrels are
usually of cast iron and aboyt 3% feet or more in length and somewhat less than
half that in diameter. The charge will weigh perhaps 1,000 Ibs., and for every
pound weight of material therq should be added 4 ounces of quicksilver at least.
The pyrites, &c., are dampened and put into the barrel, which revolves slowly
making about 12 or 15 revolutiong o minute. After this has gone on fora few
hours, say six or eight, al] depending on the character of the sind and the amount of

gold it is supposed to contain, hot water i added and the operation is continued

with quicksilver and amalgam is so
to separate from the latter, This last process, in what
ay be conducted, ig often tedious, difficult and unsatisfactory.

It may be mentioned in thig place that the gold got in the several parts of the

treated as to cause it
anner soever it m

~ mill and appliances is, ag ascertained by Mr. R. H. Bland of the Port Phillip Works

at Clunes in Victoria, as follows :—

PER CENT,
Stamp beds o e e e ... 68008
, Mercury boxes ... o o 2295
Blankets.., ... ... 1097

The tailings are dresged up to anaverage of 3 ounces or 4 ounces of gold to the

h » and an average of about 85 per cent. of the gold as debermined. by
assay 18 extracteg. The cost of operating on tho tailings including the buddle,

roasting, grinding, 1ogs of mercury, &c., averages about £2-14-5 per ton, or about
£1 per ounce of gold got. .

: The bailings which are caught in the settling boxes are sent to the buddles
and Whe.n the Concentration is effective about 80 per cent. or more of the practically
non-auriferqyg Quartz sand is washed away and the remaining auriferous pyrites
and free golq remain for treatment.

All_this seems simple enough, but there are still difficulties in the way of saving
t}le P,YI‘ltes by t

; he buddle alone. Nearly all the highest authorities }vho have
written on ghig subject o% concentrating a'Ze of opinio{rax that a classification of the
sand OPerated o
number of mill-owners‘appear to think that the buddle is sufficient. Professor
G. H. F : Ulrich and Mr. J. Cosmo N ewbery, B. Sc., than whom there are no higher
authoritieg on thig question, believe that classification will be found beneﬁmgl and wx.ll‘
eventually , adopted, They state that they have ‘ come to the cox}clusmn .that if
the-cru'shcd Pyritous material after passing the usual amalgamating appliances
(qulcksd\;e'r troughg, copper-plates, &c.) was, by one triangular double trough and
w0 pyramidq) boxes, classified into three sizes of grain, viz, coarser sand, fine sand

‘and slime, ang ¢ © first treated by self-acting jigging machines, the other two by
Borlaso’s hug le, it would prove a more satisfactory process for the saving of the
Py mt;: t han]any at present in use.” | han 41

13 unlikely 4 ; ime to come, any other appliance than the
buddle wif) be ﬁse}&af;latél)?:ﬁeif fggli:,tblgt if 'th'(:an rixiney;, shoulé) be successfully
twgork(zd, there wiy) 1o doubt be every attempt made to bring the machinery employed

a state ag negp perfection as possible.’

r .

The Pyrites Wwhen freed as far as is practicable from quartz sand are sent to the
furnace. EVery °are should be taken in roasting, and time in conducting this process
must not be considered, Phe sulphur (and the arsenic), if any, must be driven off.
Though in Most cases ¢, oxidizati%.n i3 effected rapidly—the more rapidly if a steady
current of ajr ig made to pass over the material—still it neccessarily takes some
vhole of the sulphur.

It has been pProved b,;}\’«:BXperimentS in the laboratory that partially decomposed

iron pyrites causes ore “ floypine * of mercury and consequent loss than pu(]eclcl)m-
posed pyrites,* and ;g should oalwa,ys be borne in mind when treating these

—

* Mlrich and Newbery.

according to the size of grain should be made; but the greater
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auriferous sulphides. Undue haste or inattention on the part of the person in charge
of the operations would certainly result in serious loss to the proprietors of the

‘min'et who would probably never ascertain the cause of the deficiency of yield of the
pyrites. ' :

Not a feyv who have had experience in treating pyrites in the furnace believe
that they gain an advantage by mixing the pyrites with charcoal, and certainly
there is much to be said in favor of this practice. If the fircs be well and steadily
ma,n_ligamed and the construction of the furnace is good there is no nced of the
:1dd1t1on_ of any combustible substance ; but otherwise it is advantagcous. A small
‘proportion of quartz sand, whether present as the result of impe?fect concentra-
tion or purposely introduced to prevent the agglutination of the particles of pyrites,
tends to ensurea more easy, rapid and perfect oxidization; buta highly experienced
,Mmm_g Manager in Australia, Mr, H. Rosales, is of opinion that tl?ouc"rh the quartz
sand in calcining prevents caking in the. subsequent process of amalgamation (ina
Chilian-mill for example) it causes o great loss of quicksilver. The quartz sand
. undoubtedly has the effect deseribeq just as the iron sand often associated with
aumfe-rous quartz cuts up the mercury and amalgam and makes it impossible when
experimenting to save them in the ordinary way.

It i3 not at present possible to say what quantity of such fuel as is found in

: Ehe \Vyﬁmélfl thél% be I‘ﬁgmred to caleine one ton of pyrites : it is known, Lowever,
rom what 1s stated in this report, that many trees growing near Devéla yield timber

which is excellent as fuel, and it is ot . . J1ei
in Australia, viz., one ton of w probable that the quantity ordmarily used

o ood for every ton of pyrites, would be ox ded
With a good furnace, and careful fecdiy £ FyIes, eceded.
probably even less than is here nameq. g of the fires, the amount of fuel might be

For the purpose of amalgamation, the next process to which the roasted pyrites

are subjected, Wheeler’s pans are com
-~ ’ : monly used; but m: a no
Chilian mill ; and the arrastra (inferjop 4 1 Tin sevonnt oo

works, In amalgaaing with o Wialew's puos o shanss s s
put mrt o cach pan and quicksilver is addeq according to the ju(ijgmec;l;; of th?z co‘;)e.ra—
tor. The quantity of qu}cksﬂ,ver varies greatly ; one will use as much as 12 Ibs.
of the metal to 1 cwt. pyrites, and another less than 4 Ibs.
__ The great importance of breaking up the quicksilver, of mixing it thoroy rhly
with the pyrites, angi t_hus bl’mr‘ﬁng it into contact with the fine gold 1s wel] uxﬁler-
stood ; but when this is done effectually there is the greater difficulty in recovering
the quicksilver and amalgam. A very small quantity of sodium amalgam added to
the material prevents * flouring,” but the utmost care is needed in ugiper this aid to
amalgamation. A solution of soda or any alkaline solution is beneficia]. I£ is at
this stage by meqhamcal action that the flouring is caused, as any one can casily
prove by attempting amalgamation in the presence of substances that cx{t up the
quicksilver. !

The Chilian mill is greatly in favor in man
and a summary of the evidence of Mr. H. Ro
interest to gold miners.* IHe says —

“ In amalgamating, charges the mill (a small one 12-inch
110 1bs. of mercury, then adds (6 1bs. of damp caleined ore, works dry for ten miny¢ breaking
up the mercury ; works ten minutes more in a thick pasty state; adds clay-pipe fulfso,f m g:rcur?’
containing 2} per cent. sodinm amalgam, and works again ten minutes - then flushes off for
ten minutes, runs off water and fine sand, leaving the mercur d usnes

. y and heavy sand ; o
pan; adds 66 1bs. more of roasted pyrites, and repeats the proc vy sand in bottom

ess; every week cle b pao
ore. : ans out P
and squeezes the quicksilver through chamois leather. To sccure thorough amalgamation,

mercury must be floured through the mass, and a loss to a certain extent put up with. If the
mercury be left in mass at the bottom of the pan, and the roasted material in the form. of shme
very little loss of mercury occurs, but a very great loss in gold. Ad0pts tho followine method 0
collect the amalgam (broken up mercury) :—(1) a large force dolly to dilato them e 3
two of Rittenger’s Small-basin Tyrolese mills (3) two small force dollies - (4) co ;,e,- plates,
with blanket Strips; after every flushing off the floured mercury coll:zc’tod oh pthe plates
is rubbed off with a few drops of quicksilver containing 21 per cent. of sodium amalgam ; ()
blankets and large dolly. Tyrolese mills can be advuntageously applied to savo‘ ama’]’gam an

T
e

* Leport of the Buard appointed to investigate the Metbods of Treating Pyrites, 1874,

y large and l.ong-estnblished works;
sales respeeting it cappot but be 0

faced roller) at starting witht

s ‘ l
. I
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broken up mercury. The loss of mercury has averaged about 13lbs. to 2 lbs. per ton of
calcined ore.”

A loss of mercury equal to 21bs. per ton of calcined ore may or may not in all
cases represent a large loss of gold.  Assuming that the average yield of pyrites 13
2 0z. 13 dwt. per ton, the loss of gold would be equal to 10 grs. for every ton of
pyrites treated, or,adding the value of the mercury, a sum of nearly 10 shillings per ton
which represents a loss of about 5 per cent. This cannot but be regarded as unsatis-

factory, but as there are improvements effected nearly every day in the methods of
treating pyrites it may be assumed that the loss in this operation will soon almost
disappear. When we compare the above results with those which were regarded as
excellent some fifteen years ago wo may surcly gather hope and confidence as to the
future. - The loss of 10 shillings per ton of pyrites treated may be regarded as the

greatest that can arise from the waste of quicksilver. Theaverage loss is probably
less than 5 shillings per ton. '

' The'Board appointed in Victoria to report on the several methods of treating
pyrites give the following table showing the number of tons of quartz crushed by
certam Companies in 1873, the number of tons of pyrites saved, the yield of gold
from the quartz and the pyrites respectively, and the cost of treating the pyrites i—

Number of . Cost per Ton

Number of ,. . of treating
N am; ;)lf Com. Tocalit Tons of Tons of 1 f'i leldhof Goldp Yield of gold the I’yritug Information
¥y e Quartz Dyrites saved from the Quaris from the including | supplicd by

crushed. faom tthe alose. Pyrites alone. | oop contra-

HArtz. tion.

- _ )

i . . 0Z. DWT. Omy.] oz. DWT. Gks.| £. 8. 4.

”i?i’ﬁi’g‘“ Qé‘;fﬁf Ballarat |, | 23,020 for 143 2,00313 14| 1561 3 ¢ 00 J‘(, Thgn:-:si
pany, Regig. ¢ the Com. » Gen
terod. (@) ° Ka;xy; 5%9);9 Manager.

The Hope Minine ublic. .
COmf,Eﬁ }Imma Mornin P 3,025 | About 56. 2,104 1 18 35 8 0} 310 0{) J. Bailey,Sn-
S’istered)’b | Star 1, ’ from 21 tons § perintend-

- () ‘I'}’Qori’s : cwt. (4) ent.

Advent oint, ‘
Pﬂnyf‘re Com. Taradale , . . . 1 {0 2 0z. perton.] 6 to 8% oz. per . E. L Kit.

‘Walhalla Gold . ' ton. chxngmﬂjl-
Mining  Com,. | Stringer’s 8,102 7,212 tons| 11,504 12 ¢ 34112 0| £4to£5 |1 Rosaley,
pany, Regis: Creek. of quartz : from the 2} Manager.
tered. yielded 2} per cent. of

percent, of pyTites saved
pyrites. trom the
,243 tons of

Port Thilip and quartz.

Colonial ~ Gold Clunes 820,839(f) 3,609 | 338,871 19 4 13,623 11 12| 3 6 2 |R.IL Bland,
Mining  Com. Manager.
pany. ! .

Caledonian Quartz | 4
Companyy Maldon 2,597 214 1,367 19 of 321 5 o0/ 1 6 0 |R lI()l. Os-

Machine. : wald.

-+ {a). Cannot pj :
the buddle, Wh%igelzz: g:;:et“m of gold from the public crushing. The method of treatment adopted was by the use of
(2)- Parcels of Dyritea’ and reverberatory furnace.

2} 0z. %0 T} 0z. to the'ton, treated for the public from the Morning Star and other reefs in the district have yielded from

-, A poor g ' .
tl’eﬂté‘{z yielded 25;21;:_13 lo; the balance saved remains in stack awaiting treatment. A lot of 89 tons 7} cwt, previously
(). The cost coy1g bets. of gold, or an average of about 3 oz. 6 dwts. per ton. .

. . : : ili ill to
our plant, which ¢ reduced at least £1 er ton by lengthening our furnace and adding a second Chilian mi
labor, &e. Wd engble yg to reduce dox?ble the q);ant.i?oy at a very slight increase to the cost mow incurred for

(f)+ Crushed betweey June 1857 ang o

The table show ' i
L o ns that the quantity of pyrites saved was generally in o small
82?50220{; t%,(t)l;ﬁ Mmber of ton% of qu}:;rbz crushed ; but.at the Caledonian Quartz
pany S the Proportion of pyrites recovered was 8°2 per cent.
It has been stated alpgqq
in the coffers is certain to
1s not used in the coffers t,

ctober 1864,

. . i 'l - ulvcr
ady that to crush raw pyritous quartz with quicksi
esult in loss, both of quicksilver and gold, and if mercury
e ordinary copper plates may be dispensed with. Copper

e i
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plates are considered almost as necessary as ripple boxes by many managers of millss
but experiments have shown that in most cases they cause a loss of amalgam.

In the Wynaad, in the many futile attempts made to treat the auriferous
stone, it was the practice to roast the quartz before sending it to the mill. Where
the proportion of gold in the stone is large, and if sulphides are absent, it 1s not
injudicious to calcine the quartz previous to crushing; the quartz is made friable,
and a greater quantity can be crushed per day—but it sul phides are present calcin}ng
is injurious. The effect of calcining when pyrites are present is to cause a glazing
of the particles of gold in such a way as to make amalgamation with mercury
impossible. The pyritous material can never be thoroughly oxidised in a kiln; &
lower sulphide is formed which coats the particles of gold. The ¢ sla,gs” seen at
the works in the Wynaad when examined under a lens show why the yields were 8O
far below what might have been anticipated from the appearance of the free gold n
the quartz before it was sent to the stampers.

The price of unskilled labor in Southern India is low, and it might be advisable
in working some reefs to have the heaps of stone when broken picked and all the
non-pyritous material sent to a kiln to be roasted if by assay such material showed
a yield sufficient to make the treatment of it profitable.

It is now known that gold in the Wynaad is usually most plentiful in the parts
of the reefs which contain pyrites, and therefore the methods of extracting gold,
commonly adopted in Australia, are most likely to give good results. °

It has not been thought desirable at this stage to give minute descriptions of
all the various chemical processes for treating pyrites which have from time to time
attracted attention. Professor E. J. Chapman, of University College, Toronto, has
great confidence in the method employed by him. The buddled ore is mixed ’with
a tenth of its weight of nitrate of soda, and the mixture passed‘through an iron
cylinder or gas retort, fixed at a slight inclination and heated towards its centre to
moderate redness, when the sulphur and arsenic become in part rapidly eliminated
and in part absorbed chemically by the alkali of the nitrate. The ‘ore is then
leached 1n water ; the soluble compounds rapidly dissolve out leaving the bulk of the
ore in the form of a dull earthy residiunm. This is passed a second time, some-
what more slowly through the heated cylinder, when practically all the gold con-
tained in it i3 set free. The gold may be extracted by amalgamation or by chlorine-

At my request Mr. J. Cosmo Newbery reported on this method and the
following 13 an extract from his report :—

“ The treatment with nitrate of soda is one which I do not think applicable in this country
(Victoria) ; it will probably give an increased yield of gold, but the cost of thig extra yield will
be more than its value. By the present method of treatment careful concentration of the sand,
roasting, and amalgamation, about eighty per cent, of the gold in_ the pyrites iy gbtained.
we say the pyrites contains two ounces of gold per ton this would give a losg at present of
eight pennyweights of gold, worth 82 shillings (taking gold at £4 per ounce). Now the
amount of nitrate recommended is one-tenth of the weight of the ore to be roasted (2 cwt- PEF
ton), worth in this country 24 shillings per cwt., so that without including extra labors uel,
&c., the 32 shillings’ worth of gold would require 48 shillings’ worth of nitrate of soda. THI®
is supposing the whole of the 0 per cent. now lost wero to be recovered by the use of this salt,
a result hardly to be looked for. This loss of 16 shillings per ton would have to be recovere
from the arsenical pigments, which are at present of little or no value here. Tong of arses®
are taken from the flues of our pyrites furnaces and buried or thrown away ag there iS no
market for it.”

When at Blackwood, in Victoria, I had an opportunity of seeing the app?;
ratus invented by Mr. A. Robertson as adapted to the chlorination process a? -
listening to his explanations. Whether or not his system has been brought su_ccifm
fully into practice I cannot say, but the matter 1s 1n the hands of an ene;rgetlfcgcol 1
able man, and if any one will make the process applicable to the extraction ©
from pyrites, Mr. Robertson is in a fair way to do it. fing 10
All these processes have a certain amount of interest for persons mit:nismﬁe?"
embark their capital in gold mining 1n the Wynaad. At the same time ow in

that, under oxisting circumstances the simple and casily managed metho®®

49

favor in tho largest reduct_ion establishments in Australia and California, are most
likély to prove remunerative,

Appendix C shows the results of the process of treating pyrites at the estab+
lishment founded by F. Claudet and J. A. Phillips at Widness, near Liverpool.
Their method deserves consideration, if only because of the prospect afforded of
some of the sulphides here becoming articles of export. ’

The prime mover best adapted to give motion to the stampers and stone-
breakers 18 undoubte<_11y a steam engine. It is easily managed, and is constant in
its duty, but to work it, as compared with some other prime movers, is costly. In
the Wyl}aad tl_lere are numerous perennia] streams (Varyinn', it is true, during the
scasons in their volume of Water), which in many places m?ght be used either for

overshot-wheels, breast-wheels op turbines. And water in this district can be
easily and cheaply conserved.

1 On the edges of the ghits a sufficient fall can be found every where; and
whatever the form of water-engine power to move even one hundred head of
stamps can be obtained at no greit cost.

The situa
determine wh,
but it may s

tion of the reef and the surrounding circumstances would serve to
cther or not it would be more economical to employ steam or water ;
with ongins af;aly be asserted that a complete plant, consisting of ten stampl-él.ea:is
r OVerbec : » Stone-breaking machine, buddle, saw, and frame, necessary buildings,
ratory furnace, and all other works could be erected for £5,000.

. .Allowing,
MININg manage
the efficient m

then, 10 per cent. on the capital, and p: oviding also for a competent
r and two European miners (sufficient, if success should result, for
would then b anagement of one hundred stamps and the mining operations jv{nch
the rate of 259 Decessary), and providing also for stores, &e., and contingencies ab
yielded gold per cent. on the whole, the annual returns would be, if the quartz
the rate of 3 at the rate of 2 dwts. per ton, nearly equal to the expenditure; if at
dwts., £690 per annum, and if at the rate of 5 dwts., £3,570 per annum.

This estim
ascertained that,
(uartz were ag f

ate may be put in another way: some eleven years ago it was
In one mine in Vietoria, Australia, the costs of raising and treating

OHOW j—

Got: £ s d
otting quartz, at 3s. 104d. per ton, say 0 4 0
artage per ton ... 0 1 6
Yushing, including wear and tear, &e. ... 03 9
Ontingencies 0 0 3

A v . 0 9 6

- ¥ield of 5 dwts. per ton, say, at 3s. 6d. per dwt. ... 017 6

Lcaving a clear profit per tonof ... ... .. 080

The pry ' .
as stated ?lzlgeieaotlmuy paid for similar work by the Alpha Gold Mining Company,

burn furnished by the Managing Director, were as follow :—

Raig; £ s d
oS quartz, Re, 2 per ton ... .o . . 00400
ru ‘la_ge, Rs. 1-8-0 per ton 0
Sting, Rg, 1.13-0 per tou 7

Add :
g (¢ .
- ‘mtingencies ag above

N 0 10 10
yield of 5 quytg. per ton, at 3s. 64. per dwt. ... ... 017 6
Leaving g clear profit per ton of ... _— 068

Why the Alpha Compan fai ; i i -ations is told in
another place in thispre I.)YO 1.itl.lle(] to deumve f;u;‘ profits frqm their operati _
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Itis scarcely' necessary to state that if, i.ns’oead of ten stamp-heads, ﬁ{ty or one
hundred were erected, the profits would be in a largely mcreased proportion.

The question of the infroduction of Chinese labor for the purpose gf Workin_g
the gold mines of the Wynaad . is one which I am not competent to dlscggs, as I
have not a sufficient knowledge of India or of the several peoples inhabiting it.

In Australia the Chineso miners are exceedingly industrious and skilful; and
they are successful in working the shallow auriferous deposits, following the

European miners and getting gold under conditions which would not be accepted
.by even the poorest * hatter.” ‘

The Chinamen are employed in the alluvial mines in Victoriy in all the mining
-districts, and their wages vary from fiftcen shillings to thirty-six shillings per weck.
They labor often as long as nine or ten hours per diem, and neither cold nor heat

. nor-wet secws to affect them injuriously.

They are easily managed by Europeans, but t}{ey might not beluve wel} in the
midst of a mixed population like that of tho Wynaad. .

In considering in what manner tho quartz veins of the Wynaad anq those in
t o Southern India generally may be mincd most advantageously,
R‘:ﬁfi-:fusthf;uirg"?:nvic. and in what manner the auriferous quartz should b, treated,
torin, Australia. one turns naturally for information to the records relating to
the large operations in Australia where expericnce gained durlr'xg the past twent
years, appliances perfected by engineers ever on the watch fgr improvements, and
methods of treatment suggested by the experiments of chemists jn ¢, laboratory,
lIeave but little to be desired as regards the economical extraction oy g laroe seale
of gold from its mutrix. . . g

From what has becn already stated, it is clear that in various parts of Southern

- India,~and certainly in the Wynaad,—there are reefs which ought to give profitable

returns to the capitalist, if the same skill in mining and the same appliances for

extracting gold were brought to bear on the operations as are at this moment
indispensable to success in the largest'go]d-producmg countries in the worlg,

Now that the old theories respecting the modes of occurrence of gold are no -
longer accepted even by the ignorant,—now that it hz_ls been proyeq that quartz- -
reefs are productive at greater depths than any to which the minep can penetrate
by vertical shafts, and that in the latter vieh veins have been cut, more thap 2,000

feet from the surface and quite 1,300 feet below the level of the Sea,—~the miner i8

been regarded

to 5 oz. 14 dwts. per ton; and elsewhere in the same colony the yie
at levels as low as 500 and 1,000 feet from the surface have given
1 oz. 14 dwts. to 2 oz. per ton,*

The mining records relating to this part of Australia afforq instructive Jessons
to all who are interested in gold-mining in any country.  They show that tho
average yield of 13,402,915 tons of quartz crushed and treateq in Vietorian mills
has been 1 dwts. 6:30 grs. per ton; and that during the yeas 1876, 1,011,808
tons 4 cwt. gave an average of 10 dwts. 13-48 gTS. perton. It i3 g poteworthy
fact, in connection with these returns, that the greatest quantity of gold is nov
obtained from the veins which yicld the largest amount of gold per ton. Fo:
instance, in the last case cited the quantities crushed in the three most impogt:; ‘
uartz-mining areas were 315,407 tons 6 cwt. yielding ap averago of (ill ris
. 14+46 grs., 356,927 tons 10 cwt. giving at the rate of 11 dwts. 22:86, ;md} L yi’el 15

10 ewt. with an average of 7 dwts. 14'45; on the other hand, where t ‘!x 3 itics
tons 02'47 d 1 0Z. 3 th. 12'58, I‘esr)cctnvely, the q Fgoria
B oo Wemlfodd\:’vets(; %8 7"(%2%{1?@& 40,784 tons. In some districts of Vi€

rushe V2 1d 40, ' ‘ icts ©
}())sftrscttzolls]co? quartz treated in 1874, 1875, and 1876, yiclded as follows

p——

* Mineral Statistica of ¥Victorid

. em 8 e e

several reefs in South.Eagt

Tons crushed, Average Yield of Gold per Ton.
1874, *
106956 .. oy 1431
14810 ., 0 3 447 .
a2z . T oo 0 6 786
8980 .. L oo 0 3 2182
41921 0 6 2067
1875
97,830 0 5 18297
15,667 0 2 2203
9,805 0 3 1989
9814 6 6 2299
26524 0 0 5 1181
89,553 0 5 1363
16,112 0 6 2247
o 1876,

70 [12Y .o 2.’4
Mas T e 0. 5 898
10,000 = 0 3 1668
14,206 . . 0 3 1097
23)507 sea XX} e LIXY (X2 YY) 0 4 19.89

. 4630 o Y T T Y
whic’i);;';?gethe three years abovo mentioned 880,641 tons of quartz were crushed

d an aVerage of only 5 dwts. 12-78 grs. per ton.

]itics.‘f‘(r)lll‘ero: the reefs 4pp thick or where the “Ilcaders™ are numerous and the faci-

Wining arn great, tho returns, even when the yield per ton is very small,

mag be, Ty Profitable than those from veins in hard rock, however rich they

. en lack Hily Company at’ Ballarat erushed 283,5?0 t(?_nsjd(’f lq"m'.t?

2 average of only 2 dwts. 23 rs. per ton; yet the dividends paic

ig?;’é?} to“.£2;_3,900; the zjx;achinery cosgt £1p0,030; and the Company paid
et or *““elaimg (i.e., lands on which to mine),

;pmﬁg}‘;f:emus similar cases could be mentioned where the operations have been
dwts, Gfoaln et the average yiolds per ton very small, namely, 2 dwts. 13-4 grs.,
83, 3 dwts. 7:89 grs., and 3 dwts. 18-53 grs, '

that 0?0 tr; markable case, which however cannot but be regarded as exceptional, is
quartz they o “depenqent Company, Black Hill, Ballarat. They obtained tho
though ver Tushed with, great facility, working in an open cutting, and the yields,
age yield w{ U321 werg remunerative.  ““ During tho carly part of 1863 the aver-
tons Zave 9'1?) 3 dwts, 10 Ars. per ton; from October 1863 to May 1864, 7,453
24,447 tong oy 9 dwts. 12 grs, of gold equal to 2 dwts. 10°6 grs. per tgg;{ and
the cutting ga.v.ge 3 %t; different dates betwecn May 1864 and December 1865 from

3 0z. 10 dwtg. 2 grs. equal to 1 dwt. 16:12 grs. per ton."’*

un . J
tralia abogg f -fperxod of cight years the records show also that in the part of Aus-
on by certaine ared t0 40,009 tons of pyrites and pyritous quartz were opera.tele
dwts. 7-§] grs. fing Companies, and that the average yield per ton was 2 oz.'L

ID. thesO

other constiy, OPerationg a1 the bye-products were lost,—the sulphur and all the

of these mighf ri,t: of the Pyrites,—but with such aids as the chemist has given many

F 186 Saved and tyurneq to profit.}
rom . L ¢ T W
were crushed ].:‘ %)i 187§ Inclusive, 1,728,959 tons 7 ewt. of © quartz, tailings, &c.,

N i Y . of gold, bein
an average of 3 ths?rllg.ilgd gggel;i:;it?;gﬁ,%l oz. 10 dwts. 23 grs. of gold, being

o] oter parts of thiy Feport the yields of gold per ton. of quartz taken from
Wynaad arc given, some the results of cxperiments

— e g

il if ictorign L'.rl.i‘ilx'on, 1872 (Mining and Mineral Statistics).
t v
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made by Mr. W. King, the Deputy Superintendent of the Geological Survey of India,
and others by Mr. Lindon and the writer ; gmd the proportion of gold per t?n llsi}
such as to justify the eommencement of mining operations on a scale .Whmh would
fairly test the character of the veins. If woll conducted and successful, suqh ope-
rations would lead ultimately to the thorough development of the gold mines of
Southern India, Tt is satisfactory to be able to add that specimens of the qua.,rtz
sent to Victoria by the writer have been analysed by Mr. J. Cosmo Newbery, B.Sq.,
the Superintendent of the Laboratory in Melbourne, and the results, as recorded 1n

Appendix E, more than confirm the conclusions arrived at by those who have
investigated the reefs near Devila,

It is obvious that in this part of the world no syl
which has resulted in the discovery of rich reefs in Australia and California can
be expected, even if the gold mines were proved to be richer than those of the
countries named. The people generally have occupations which they would be
loath toleave for what might be an uncertainty ; and it is more than doubtful if their
means,—their ability to maintain themselves for such periods as they would have to
do unproductive work,—would permit of their following gold minin g a3 a pursuit in
the same manner as it was followed a quarter of a century ago in Australis and
America. Hence, it will happen that discoveries of rich vems here wilj
be relatively few as compared with the number of the reefs and made
intervals. The excavations and pits of the native miners,—work
times past and now nearly everywhere abandoned, —are,
to the reefs in which gold occurs. Tt may be truly said
to be highly auriferous have been discovercd by tracing
the outcrops.

prospecting ”’ as that

probably
only at long

S prosecuted in
however, often surc guidces

that the veins now known
the old workings on or to

The facilities for mining these auriferous reefs, as alreagdy stated, are very
great ; the reefs in most places appear at the surface cither on the Summits or on
the slopes of the ranges; and the contours of the hills are such ag to admit of
horizontal shafts bring driven so as to intersect the reefs. Al the gogtg of winding,
pumping water, and the maintenance of machinery with the expenses of fuel and
management attendant thereon are thus avoided. " The differcnce jn the prica per
ton of getting quartz undqr such favorable circumstances as tho§e deseribeq and
in other places where vertical shafts are required to work the veing ig very great.
In the Beechworth District (Victoria) there is one gold field wherq the formation
of the country admits of the quartz being mined by horizonta) shafts, and the
average cost there of raising quartz and delivering it at the maching i5 95, o4 per
ton, whercas in other places, wvhere vertical shafts are sunk, the Cost per ton varics
from 12s. 10d. to 27s. 44. The cost of breaking out quartz in

' . mines worked from ’
vortical shafts, and under the most skilful management, may b T

e set t from
4s. to 9s. per ton; and including the cost of machinery, dead-work, aiaztlxjery at
the reduction works a total cost of at least 12s. per ton. The priceg charged for
crushing and treating quartz, too, are different in different districtg, In s‘ofue they
are as low as 2s. 2d. per ton, and in others as high as 14s. ang 20s, per ton, Where
water-power can be employed for giving motion to the crushine machi.nery the
cost of reduction is usually very low as compared with that whepe Steam is used,
the proportion being for Victoria according to circumstanceg and position as 1 to
4 and in California as 1 to 2 nearly.

The wages paidto miners and others in Vieto
obtained from quartz giving only & very small p
Miners are paid from 38s. to 43, per we

ria,evgn where profitable pesults are
roportion of golq per ton, are high-
ek, laborers working on the supface from
30s. to 45s., and engine-drivers and others, from 42s. to 79, All the materials

used are also costly; for instance, props arc £12 per 1,000, laths 94, per 100, 1083
1s. 10d. per cx_lblc ioop, sawn timber 6s. per 100 foet, and firewood 25s. per -cord%
The prices paid for timber continug to increase, as the forests in the vicinity ©

the mines are now in_most cases denuded, and fuel, &e., have 1o be brought from
great djstances ; but in spite of all these di '

and Mineral Stat istics),
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_ What may properly be described as eéqndm’ical quar t'z-tnini}ié has been know
and practised but for 3 very few years. When attention wag' first given to the

auriferous reefs in Australia, the mathod of treatment was similar to that now and

«in times long past pursued by the natives of Southern Indiz.. - The stone was broken
out of the reef, and the * spapimer

écimens * wi 1s1 ere pounded b
hand and the gold Washedpout. *e.nsSu eusatly o oo tho oy were.p d
With iron and suspended from 4 sapling over a stump, was in use as a crusher, and
finally stampers moved by water or steam were introduced, and quicksilver for
?.malgamathn emgl_oy ed. ory slowly improved processes were adopted, and
Important discoveries were made, but it was not until the miners had been at work
for some sixteen years that a proper system of treatment was ‘generally adopted.
In the early dayg’of quartz-mining in Australia as much as £8 and £10 per ton were
paid for cruslqu, and the'taih'ngs consisting of auriferous pyrites, quartz, sand, &c.,
were thrown agide anq formed large heaps near each crushing plant. Years after-
wards, when the valye of the pyrites came to be known the heaps of * tailings ”
Evere sold to and re-wagheq by Chinamen again and again, The pyrites were slowly
aggg&g":gd by exposure to the atmosphere and the gold set free, and some profit
hoxos rs €ach waghing. When, however, the tailings were collected in settling
nace, and Seilh to the buddles, the pyrites concentrated, roasted in a suitable fUE-
So e;icellesz Sequently ground with mercury, a large amount of gold was obta;nfh .
gold cont 1 18 the process noyw commonly adopted that at least 86 per cent. of the
ained in the matepia] (as determined by assay) is extracted.

uart'f;h: }ivgm}ad Prospecting Company state that they were able to break out
gom ounr(li ; elivep 1t at the kiln for Rs. 1-3-2 per ton and now that mt{'ojgly cerme
oss}i)ble ¢ s for blast;ng have been greatly improved and made as a safe as it is pe_rhapi
puartz A Otma.ke them there 1S no reason why, in quarrying the large bodies o
ghoul ] mgcfppeﬂl‘ ab the surface in so many places in the W ynaad, the cost per tog
country poug €Xceed that paid by the Public Works Department for quarrying har ¢
appears that | From information afforded by the Exccutive Engineer, Nilgiris, 1
quarry aba a I}a‘the‘Iaborer, working eight hours per diem, can, in ordinary cases,
diem, thato‘ut 13 cubic yard of solid rock per diem, and his pay 1s SIX annas Peg
authorit X Ay, the cost of quarrying is four annas per cubic yard. The salr)q
3 81Ves the price of excavating earth by native lator at two annas per cu éc
it is said hli’na g adits op sinking shafts and using dynamite, rock can be quarrie i
weight of iy LOES lately received, at the rate of nearly 140 tons for every poun
g Ithofrapteyy exploded.
ble qglrichr’;‘f lfiel‘at)io_n of these facts leads to the conclusion that while it is POSS;
some twelve g, with such rude machinery and crude treatment as were commo
Southern [ d'o teen years ago, might have yielded profits in some places in
Ndia, the reefy generally could not have been worked remuneratively.
But the c

. Onditiong are now changed, and it is beyond doubt that the old gold
ﬁ"f:fegfbgvizfern and Southern Asia,g:;nd Eastern andySouthern Europe, MIhszﬁggg
appliances Whigﬁorlllz% by Huropeans, who will provide themsclves with a

: ini g in
Australia anq Califom?a,been brought almost to perfection by mining managers

The golgq oObtaineq in the Wynaad is unequal in fineness, that from ﬂle scl)lils
Assays of golg. being of the best quality. It has been observed in :ﬁr:é'
from alluvial dopgg, SOWNtries that the finer the particles of the gold pro

the higher i3 the quality.
The followip

8 figures < report furnished to the Government on
the 13th Janua : are taken from a report fur Mint
Mastear’s Assayex;-y; 1832 by the Mint Committee, of assays of gold made by the 1

—

* At Ballarat, even a3 late ;

- ) - kine a living on some
of the recfs by picking out the lt?egt]:(;{,(lar 1872, many small co-operative parties of miners were making
cradle and tin dish, g inefficien Y

twnohing off "' with &

t waa B4 crushing it with hammers and gc.'tting1 315650‘:11;1: t;i‘ﬁ;;ﬁié aside and

subsequently sold for £5 yielded, whegs‘:él;:(éneighfg %fil&e:a;m;n;rﬁﬁt; ({"‘:rc(:élgg__ Victorian Erchibition 1872 (Uining
* 3 ¢ ]

bsequently the * Dolly,” a log of wood shod -

e i g i
¢ -
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. Gold ... 99-22
Coopul Mines ... »{Silver g
100, .. -
. RS, A P
_Value of an ounce of gold of this fineness .., . 43 4 8 0453
. IR ] : L4 G()ld ens *
Nilambfr Rajah’s Mines SO v 3sllver 547
100°
. RS. A. T.
Value of an ounce of gold of this fineness . 41 4 0
Gold ...} 9088
Devéla Mines ... .. .. e . Silver } 8:86
Copper.. 26
' 100°
RS. A. b,
Value of an ounce of gold of this fineness ... . 3910 ¢

The Assay Master made a further report on seven samples of gold on the 10th
February 1832, showing the following results :—

. . Gold ... o4
Nilambfir Mines “ {Alloy | 55";’37
100
———
y RS, A, p,

Value of an ounce of gold of this fineness 41 3 g
Esxactly similar resalts were obtained from another sample of the gold of the
Nilambir Mines:— o
: : old ... 9s
Nilambfr Mines {A.lloy 3%21)

T ———

100

R -
S. A. P,
Value of an ource of gold of this fineness ... 41 13 %

Coopul Mines ... e oo eee e {iﬁg Q?%i

100

———

, RS, A,
Value of an ounce of gold of this fineness 43 A2 1PO

Coopul Mines ... e e e {iﬁld . 9922
oy ... 78

‘100'
RS, A,
Value of an ounce of gold of this fineness - ... .., 4‘3 A4 }:9:
Coopul Mines v e e e, $B0ldT 9895
P {Alloy v 104
100~
Value of an ouncs of gold of this fineness ... 2{’8) Aé lPd
Carcatode Mines . {Gdd . 9922
" {Alley ... 78
mm———
100°
s
) RS, A, P
Value of an ounce of gcld of this fineness .., .. 43 4 7
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Mr. King, under date 11th March 1875, reported that two samples of gold

obtained from ordinary washings of surface soil were assayed at Calcutta with the
following results :—

Number 1 ‘oo ' Gold- ... 9300

um. er v e Xy} "o vee e Sﬂver vee 700
100°

Number2 .. Gold ... 9090

| m res e sae ves . Sﬂver vee 8-67

99-57

st

laborrgt}}) :?Oiaﬁgles of reef gold collected by Mr. King were examined in the

G d . . il
Were for vagh o foﬁ?)lv(;g:'lcal Sqrvey of India, and the proportions of gold and silver

—

No. Gold .. 6707
o 1 ey ooy e eue ore Silver ase 3293
100°

No. Gold ... 8269
0.2 vee v . vee {Silver . 11432

94:01

No. 3 , Gold ... 8686

{Silver ... 1096

97-82 ¢
Nos. . '
reefs, No 12&nd 3 of the above were assays of reef gold got from different parts of
* < Was from one part of a reef close to the outcrop.

n . )

metal olig(i)ther report it is stated that the percentage of pure gold in a sample of

92-875, ned by washing the earth was 97°5, and from a sample of matrix gold

Mr. J : .
of the Gegi OW' Minchin sent, some gold to Mr. H. B. Medlicott, the Superintendent
(it was really ¢l Survey of India in 1875, which was supposed to be stream gold
The reef gold) and it was found to consist of gold 847 and silver 15°3.
sam

to Johnson an?i gentleman also sent a sample of auriferous quartz gob near Devila
they gave g eopp ol Assayers to the Bank of England and Her Majesty’s Mint; and
Crtificate to the following effect :—

Grains Troy.
i . 9
Assay of 5 1bs, of auriferous quartz ... {gﬂu:% ;gold 15 g
i vee 7913
Tho Proportions of the above being ... (S}i(;::r g 087
10000
. ‘ i i for
Wynaad goldg;shzgllﬂgv g‘.id assays made of gold from six reefs, gives the average
(}\(:ﬂd LR . 86,86
bllVQr . b ave Les avs “re se 10.96
ross ..: e e e e ... 018
100-00

Mr. J. Cosmo Newt,

. : ical Museums
and Laboratory in Melb ery, B.Se., Superintendent of the Technologica

ourne, hag examined some samples of quartz forwarded by
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me from the Wynaad, and from auriferous pyrites and quartz taken out of the
Skull Reef he found the yield per ton as follows :—

0Z. DWIS.
Gold ... e e e e e 4910
Sihfer e “ae e .e ves . 37 6

Gold ... 5702

The proportions being - 1Silver ... 4297

In Victoria the fineness of the gold obtained from the alluvial workings varies
considerably in the different districts, but * the fineness is pretty constant for ecach
field and will seldom deviate from the average mark more than a few eighths of 2
carat grain.” ,

At the Wool-shed near Beechworth and at Ballarat, Maryborough, and McIvor,

Victoria, the fineness recorded is as high as 23 carats 27 carat grains, and in Gipps-
land as low as 20 carats 3% carat grains.

- '.fAmalgam gold from the Mariner’s Reef, Maryborough, Victoria, marks 23 carats -

27 carat grains and 23 carats 32 carat grains. It is the highest known matrix gold.

Gold got from the reefs on the Goulburn river, Vietoria, varies in fineness from
17 carats 0% carat grains, and 17 carats 24 carat grains to 23 carats 13 carat grains.

The gold obtained from the quartz veins by crushing and amalgamation is
higher or lower in quality according as the quartz is treated, and the. differences
in samples from the same reef are frequently very great though the gold in its
native state may be pretty uniform in character.

The proportion of pure gold in sam;;]es of native gold found in various parts
of the world is given here for comparison with the above results. The figures aro
extract8d from a table in Dana’s System of Mineralogy i—

9%01:%) Silver._
Wicklow Company, Ireland ... e 9282 617
Transylvania, V&iréi’spata.k oo wee 6049 3874

1 .. .o 9581 358
Kathoripenburg . -+ T 7086 2890
Czar Nikolajeosk (Miask) giiz Zg?
Boruschka (N. Tagilsk) S 3
Beresof ... e . 21'21 8.03
Petropavlooski . i ae e e 6?)'98 é{gé&;
Sirinooski, Altai‘u R e o 3638
Schlangenberg, T4 - U1 D 9089 s
Siam, Pachim ... .o e e e 328(7) gzésg
Africa, Senegal ... ... SR vt A
D do. ess .o .es ven wes ) (3
Br;:il ... 9400 585

00 585

Bolivia, Ancota ... eee e e g%(‘)g ;21;

Do. ‘lipuani ... s 8.60
North Grenada, Bogota e 9200 8

Do. Marmato Ve e . :) i ‘_948

Do. Santy Rosa ... o715 3; g'i

Peru, Carabaya ... Jia b

De. Yungas ... . 31
Novo Scotia, Tangier .. . gg}é égg
Coffonie. * T I e w06

Do. 8 67
Canada, Chandiere e 8924 1076

i 99-28 044
\ Austrahz(x)... . :: 8303 1477
Do Omeo e T 7

. o 9080 802 .
Do. Fingal .. .o California

¢ . f
i 1d,” says Dana,“1n the native gold 0 s 880
N tl‘hg a;.%r;gqusf%gorgfms:je%‘;i hundj;ed millions of dollara; h:’?}tg}geli
Y demgihs while the range is mostly betwe%n S'ZOhand %90{; L of 025.7
tho:lsla(r)lf Au;tmliq is mostly between 900 and 960 with an averag
metd Stidiic
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Gold is found associated with rhodium and with palladium and silver. There
is an argentiferous telluret of gold, a plumbo argentiferous telluret of gold and
a sulpho-plumbiferous telluret of gold, * the color of which is a deep lead grey,
very brilliant, crystallizing in slightly clongated hexahedral tables. Its fracture 18
lamellar ; it is soft and stains slightly. Its composition is as follows :—

Gold 9-0
Silver 05
Lead 540
Covpper ) 13
Tellurium .., 239
Sulphur 3-0
100°0°7*

Gold is found in association with ores and metals in various proportions ; and
such ores and metals, many of them now rare, may perhaps hereafter be found in
quantities in some places, and hecome remunerative to the miner.

Only by a careful chemical analysis_ can the proportion of gold in any glvin
Methods of testing surite. AUANGLEY of quartz, pyrites, or other mineral be ascer.tzum?c H
;gz?tegumz and aurifrous  but for all practical purposes assays by amalgamatlmz ]aro
| . \ S ed in treating quartz taken

from the reefs i sufficient.. The methods pursued in treating qus
S 1n the Wynaad have been as follow :—

o fa}‘;h?n a reef was tested in sections, the stone from each section was tak’(tm 0}312
brokena} ger quantjties, than were required for testing, cach heap of quartz ";ed
i to small picces, and the whole was well mixed ; and from the heap so mix ed

1leport10n to be treated was taken. The stone was broken still smaller z.md weighed;
an ult‘;’Was then ground very fine on a suitable stone, another stone being used as &
pu’ex. The finely pulverised stone was put into a clean iron pan and roasted until

fumes were no longer given off, until it was certain that it was in a fit state for
amalgamation, If u¢

Was again groung o
the possibility of « glazing, ”

o .

. 1'{1‘1_1@ roasted stone was put into an enamelled dish, and a proper proportion of

quicksilver wags yddeq. .

The whole yyqg then thoroughly rubbed by hand, at first dvy; subsequently a little

20ld or hog dded
' Wate ed i i as formed ; more water was added,
che stuff beg r was poured in until a paste was formed ; mo

AR
ter roasting the pulverised matcrial scemed to require 1t, li
the stone. The heat at all times was so regulated as to preven

* was no gol d;’%hthoroughly rubbed all the time, and finally the amalgam or (if thore

= : t
. 6 quicksilver was washed off, the utmost care being taken to preven
;léflriﬁiﬁti any quicksilver. The water ar’ld sludge from th? enamelled dxslll werg
f there Wasoaher vessels, and these were most carefully examined subsequently, an

udge-sand, &%‘}bt, and sometimes when there was no doubt as to the results, the .

. . salead &

_ s In these were treated again, the amalgam or qu{CL,Sllve.r was mos

;fl tgrhﬂ{?g(‘:s&l Under the flame of the blowf)’ipe "but at other times nitric acid was used
(f any ang of sufficient quantity) was weighed.

The
resultg Were calculated in the ordinary way.

It hs .
happeneq Occasionally that the roasting was nob sufficiently protracted or

that all the mater;
ha_ve been, ang fliml
acids to decom

preserve the ¢q

CIl it became necessary to subject it to further roasting or kto uig
Pose the sulphides. In all cases the ubmost care Was taken
nditions necessary for effective amalgamation.

The qua i .. . 3
that takean N conectegf 1&1 vari(;us localities was treated in the same manner 2
e reefs.

rom sectiong ,
In order the better to" illustrate the value of this system of testing quartz I

took a quantity of shud . tracted, and
. ge and which the gold had been extractet,
which had been saved In pang Safiﬁl fggf(l) fhis T put hgl f o grain of very fine golld.
The gold was well mixeq With the sludge, &c.,— quicksilver was then added and the
operation of amalgamating performed in the ordinary manner. The amalgam Was

~ e e e e e S
——

¥ Mannal of Practical Assnying b¥ Johin Mitehell, r.C.s.

.

subjected to the roasting wes not ground as fine as it ought to
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treated also in the ordinary manner, and the gold recovered weighed 4786 gram(sl
nearly, showing that the loss wags.4-28 per cent. The loss may be partly accqun.te(r
for by the mere handling of the fine gold in a very damp atmosplerc, i.e., welg;hmo
1t, transferring it to the dish of sludge, &c., and reweighing it. This system
however is, when very carcfully managed, so certain that if the actual assay
produce of a parcel of quartz was at the rate of one ounce per ton, the gold got by
amalgamation would weigh 19 dwts 35 grains. It will be observed that the result
In every case must necessarily be slightly in defect, never in excess. Messrs.
Johnson and Matthey, the well-known Analytical Chemists, in a report to the

Directors of the Port Phillip and Colonial Gold Mining Company, make the follwing
statement :—

** We finally had recourses to amalgamation and were surprised at the ready results sz
obtained (having been led to Suppose that the mineral—Pyrites—was unworkable under tha
process J* * & % % % The recnles recorded by the Analysts are highty interesting :—

. oz.
The pyrites {raw) gave b “assay "t ... e eee 110435
Obtained by amalgamatign oo ... 10400

“The pyrites exposed to the decomposing influence of the atmosphere from 15 to 20 days
being laid out in a thin layer and nceasionally stirred :—

oz.
Assay ... . 114;25
Obtained by amalgamation .., ... 10850
“ The pyrites calcined in an oxdinary ealcining furnace slowly and at a low temperature ;—
. . OL
Assay ... o 11400 ,
" Obtained by amalgamation ... o 112757

, . The loss by the amalgamasing process was in the first experiment 897 per cent.,
in the second 504 per cent., and in the third 11 per cent.

It s all-important to the gold miner that he should be able to procure a Su.PP]Y
Timber and Timber trecs in~ Of good timber in the near neighbourhood of his, operations.
the Wynaad. Even where the yield of gold is high, whethex: from alluvial
deposits or quartz, veins, this matter is of so much consequence that, if there should
be difficulty and great expense in obtaining firewood and supports for the ming, the
profits may he so greatly reduced as to lead to the abandonment of the works,

In the Colony of Victoria the statistics of gold-mining show that the cost for
r-ewood, &e., props, and ca,p-pieces, laths and slabs and sawn timber used in the
mimes have been for three years as follow :—

£
1874 .., ... .. 411,731
85 oL 365,176
1876 ... ... e 328401

These figures show that the timber used for every ounce of gold raised costs

s. nearly, or, assuming this ag the average, that every ton of quartz rqised and

treated costs for timber alone 3s, Gd. nearl;. In cases where the quarts yields gold

of average value per ton of 10s. only or less, such a charge would be severely felt;

ut I many mines, owing to the modes of working the reefs and o the economy
Practised, the cogtg for timber are vety much less than the average,

Whe? in Victoria, Colonel Sankey* ascertained that at one mine at Sandhurst the
consumption of firewogg was fifty cubic feet per stamp-head per week and the cost
6s. 6d. Mr, Bland of Clypes stated that firewood was about 27s. per cord of 128 cubic
fect, equal I weight to 2% tons, and for steam purposes equal to one ton of coals

thers considered that foup tons of wood were equal to one ton of coal.

5. tghgd.c,ozz(tihegefore of firewood in Victoria for crushing one ton of quartz 18 from

réwooq g : . : iries was
about the e b d at the time Colonel Sankey made these Inqui

; TIC8 a3 it i3 nowy g4 Devila.
The miners ip the ¢

the want of 5 sufficient,

——

olony mentioned have again and again drawn .ome places
Supply of timber in their several Qistricts. In s0 -

Iy

* Repart on the Coliban and Geelong Schewss of W alerssupply, 1871,

attention 10
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it has to be drawn from forests far distant from the mines; anditis well knowp zhaft
this alone has seriously affected mining operations and prevented the opening o
promising leads and reefs. :

Inquiries have becn made respecting the timber-trees .in the fqrests adgacelnt t(;
to the mines at Devila, and it appears from the informatlo.n fqrmshed by Colone
Beddome, the Conservator of Korests, and Mr. J. W. Minchin, \yho from long
residence is well acquainted wit}, the district, as well as from observations made when

this area was being prospected that ¢“ an almost inexhaustible supply of large trees
is available.” ‘

Colonel Beddome hag supplied a list of the principal trees growinAg in the
Wynaad in the neighbourhood gf the gold mines and on the Carcoor Ghat and on
the slopes below Devila, and he has indicated those best adapted for conversion
into logs, props, slabsg, Planking, &,

The names of the latter, together with some information taken from the Flora
Sylvatica for Southery, Indiq by Colonel Beddome, are as follows :—*

Mesua forreq.—Tywo varieties ; iron wood, valuable for engincering purposes.
In the Wynaagd abundant ; not utilized and seems hardy to be known; called in
the’ Wynaad Naaga or N aghd or Nagha champa.

Mesuaq, Sp.—From the Nilambir jungles; common; much used by the natives
for building Purposes ; durable and not liable to be attscked by insects.

Hope‘a ﬂ[alabaﬂricar.——A very large tree with a most valuable hard timber,
arcoor Ghit, Wynaad ; called %allu in Malabar. '

Cedrely foora.—White cedar of Europeans. A large tree with an erect trunk;l
nown as iql Eilings on the slopes of the Nflgiris; much used for furniture anc
cabinet Purposes ang also for building. .

Chiclkrassia, tapy,1, . : 0 10 feet in girth, with a
. . ‘laris.—A tree of large size, of ten 8 to eet 1 girth, wi
thick, straight trunk ¢ or 80 feot to first % ough. Much used for furniture; saidto

Btescd a6 Madras for hich ordi any would be used in
Britain, Madras fo all purposes for which ordinary mahogany w

Selleichera, irijuga.—One of the most valuable unreserved timbers ; wood

much prizeq iy Some districts; makes excellent crushers for sugar and oil-mills ; is

e o bui i 3 b it 1 d chakota and
Alkota. buil g and a variety of purposes. In Canarese it is called ak

Dalbergiq 141040 —Black r rosowood trees.  Grows to a very large size
on the moungaiy . 1 oézg];w gizl\c‘ggggi:rably over 20 fect in girth. The timber is one
l)t the most, Valuablg iy, India and generally fetches a higher price than teak; 1t is
el Stmn,g’ rous, close-grained and durable ; extmsively used for gun-carriage
purposes, i, tree is abundant in Wynaad and Coorg. Planks four feet broad are
often Procurahle pey all the external white wood has been removed. The Cana-

656 nittnes are Biiti anq Thodagatii.
l’terocm-pz

wood ; a1 b arsupium.~—A most valuable timber treo next to teak andfblavclgg
Ny f;, V&Pge and very beautiful tree attaining a fize size in the western ores ;
growth dit?emble Tavines and sub-alpine jungles elsswhere. Size and mrgmreltm Oon
311 round 4] Tunder ;1 érent circumstances ; often very poor and scrubby. ( gr 201
Sleghorn gl 120t of the Nilgiri Ghits. Two thousand trees were seen by Dr.
\1 cghiorn along 4, . roads thrd?lgh the Wynaad notched with a V-shaped incision for
bhe extraction o king , called in Canarese Whonay, Hove, and Wulla Honay.

110’!"0(7(”‘ us P R’ : I in the ]}Iadl‘asv

ey, oy One of h it o ot sty M

o . & ) ery straicht orow i . -

o omatitnes 2 cet in gi'th above ghe‘ buttresses ; timber light and much r}C\

ermbles that of the Cedrel,, toona(~ much used by planters at Coonoor and in tn:

Nynaad for building PUWrDoses, furniture &e.; and in Coorg it is largely used for
i} 3

hingles ; called Kz’li;zgi by the Burghers on the Nflgiris.

* Some notes have algo been ¢ . iber and Fancy Fools, as also the
‘ ' xtry, ; The Timber Trees, Timber and I
orests of India and Eastern pyg Sgirr cted from a work entitlod The i 4 y

Ao rn Axig b_y Yidward Balfonr, LR.CS.E.
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Xylia dolabriformis.—A large tree. It is excellent for post, railway -slee?efs,
naves of wheels, and all purposes demanding great strength, and it is in use for
building purposes called Pirwa in Canarese (South Canara).

Terminalia tomentosa.—One of the most useful of the timber trees; gI‘OWbi
to a very large size and very straight ; used for house-building ; it bears a gooc
transverse strain and is 4 wood

much esteemed for al] railway purposes. Used
also for.boats and canoes, solid wheels of carts, &, The Canarese names are
Matti Mairthee, Mad; Muf{f.ce, and Karrai Mutti.
Terminalia paniculats.—A fine large and valuable timber tree; timber not

equal to that of Terminalig tomentosa. Said to be improved by being kept under
water ; often called Mazti o Mardah ; known by the name of Keerjul in South Canara.

Bugenia Jambolang.—A very large and beautiful tree ; wood much useq m
native house-bmldmg, for ca,rt-fmming, agricultural implements and for a variety

of other purposes, Resists the action of water, some say almost for ages, and is
used for well work.

Not very strong or durable except in water. Called Naralg in
Canarese. Co

Lagerstramig Leginge.—A good-sized tree; tough and very durable under
water, though it soon dee:

-

7S under ground ; much used by the natives for build-
lng purposes and in boat-rmking. In the Madras Gun Carriage Manufactory it is
used for light and heavy fiel cheeks, felloes, and cart naves, framing and boards of

wagons, limbers ang Platforn carts and ammunition box-boards. Itis called Challa
in Canarese. :l ,

Lagerstremia MACTOCarya, — A large tree. The wood is straight, fibred and
elastic ; much used for buildng purposes, flooring rafters, &c., and also in dock-
yards. If left exposed in thy forests it very soon rots and 1s rapidly attacked by
white-ants. Tt is universally known by its Tamil name of Ventel and is called
Balandur and Billi nand; in Canarese, Some think that the value of this wood has
been underrated. It ig said to have great “stiffuess” and wooden bridges have
been built of it,

Vitex Altissima.—A Vel‘:’ large tree; trunk erect and of great girth ; one of
the most vaf.uable of the timfep trees. The wood is hard, durable and fissile, with
@ coarse grain; does not splitop Warp ; itis much inuse for building, construction
of carts, and many othep pur‘ﬁ)ses. 1t is called Sampagapala in Canarese,

Tectona Grandis.— \

eak tice. One of the most valuable timber trees in the
world. Insome favorable situitions it has a, girth of 22 feet, and g straight trunk
of some 80 or 90 foet to the first bough, elsewhere it is less than 9 feet in girth, but

is usually beautifully straight. | The timber it yields is so well known g5 t5 peed no
description here, .

Phyllanthys emblica.—A éood-sized tree. The wood is harq,
ble ; tolerably close and straiglt grained, It is remarkably dur
on which account it is much inuse for well rings ; it is also used
poses, furniture, gun-stocks, &a
. Bischofﬁa_, Javan‘ica.——A very large trec with a tall, erect t
girth. The timber ig very hardand durable and is used for buil
very little known or utilizeq in general,

Briedelia retusa.—~A large tree ; trunk pretty erect; g Very valuable timber
tree, wood very stiff, strong, close-grained and .durable, byt not, easily worked.
It is used for house-bulldmg, construction of carts, agricultyyg) implements, rail-
way sleepers and for a number f other purposes, :

Girouniera reticulatq.~—A 1

heavy; a valuable engineering

fibrous, and flexi-
able under water,
for building pur-

runk often of great
ding, planking, &c-;

o

zfrge and valuable timbey trée; wood very hard and
timber.

ry lofty tree attaining upwardg of 200 feet in height
rong, tolerably close and OVen-grained ; much in us€
Jul , furniture and other purti)OSes ’In Canarcse
(Mysore) it is called Hebalsu, Itiq said to be valuable for canpes a.nd for planks.

The total number of the principal trees mentioned jp the manuscript list fur-
nished by Colonel Beddome ig fifty-six, and all wight bhe yg o

ed as firewood.

““these landg have

1t seemg desirable
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Mr. Minchin has forwarded a’paper containing the nativ
ing in the Wynaad, the timber of which is suitable for mines

The names are as follow :—

" .
Poon  murrum or Poon spar -

oo wee e o w Splits well,
Parley  ,, or Spurioug Guttapercha or Milk tree Do,
Muttee ,, or Ven Teak e e e s Do.
Veettee ,, or Blackwood

Good for posts and sets.
Cheera ,, or Buttress treo ..

Splits well,
Incy » or Jungle Jack ... ... ... ... ... Good for posts and sets.
Ugalee ,, or Cedar tree e e ere e el

Splits well.
aaga or Iron wood tree s oo oo Good for posts and sets,

Mr. Minchin adds :—« g commonest trees in the forests are the Parley murrum
and the Naaga murrum and are the easiest got at for firewood. On the Coomary
land, where the forest hag been cleared for cultivation and allowed to grow up again,

" the commonest treq is the Vends murrum (Sponia Orientalis) or charcoal tree,
which is the quickes’c-growing tree in the Wynaad, but it does not last many years

and is of no valye for timber. It yields a very good cliarcoal, which is used by the
natives for making gunpowder.” '

That charcog) can be procured easily and at no great cost 1s of some import-

ance. It i:s essential that the miner should have a proper supply in all large opera-
- tions., 1t ig used in sharpening tools, &e.

Mr. Minchin says that the price of sawn timber, cut in various dimensions, is

at the present, time at Devila one rupee per cubic foot, and that logs and firewood

cost for cutting ang carting about two rupees per ton.
Major Morant, ‘R,E_, Exccutive Engineer, estimates the cost of jungle-wood

SAWN to scantlingg g4, one rupce per cubic foot.

The late Manager of the Prince of Waley’ Tribute Company, Devila, states that,

the cost of Tue]

o was Rg. 3 per ton; but when the Alpha Mine was at work the
cost, 1t ig said, wag Rs. 5 per ton.

Ina report by Colonel Bedd rﬁe ublished in the Madras Mail of the 22nd
April 18793 i3 ﬁ}l’en’gic?l?eil th:t 1316 av%rago price of wood (for fuel for rajlwa
- Purposes) fop +

¢ 5 has been Rs. 5-15-11 per ton délivered on the
engine, 1© last five years has p

Up to the Present time I have not been able to procure any map showing the

upation X a ich are claimed or occupied by the Zemindars or
Oc\c\;%ﬁd- e ggﬁlisw?;;cept coffee planters) in the Wynnad; as alread
. stated, it has becn found impossible even to ascertain the boun(}-
aries of the langg ich havié been granted for mining purposes. Mr. W. Logan in
a letter dateq 16th June 1875, in referring to the surveys of the Wynaad, states
that little oy Nothing 5 are’nt]y has been done in the direction of demarcating
prwale forests g, o wa%te Efndb belonging to natives.” Whether the boundaries of
£ 1] qic oOen surveyed or not it is impossible for me to say ; but, in view
of the probabxhty of lands beiner applied for by persons desirous of mining for gold,
that no time%hould be lost in publishing maps showmg-—-—

() Tho lands helq ; i Europeans and Natives.
(b) Langq 1eass held in fee-simple by p

A1 od for cultivation or other purposes.
{ tiands helq On tenures other than leases.
aste lang

8 of the Crown.
This is not the

mining purposes

Place to disenss the manner in which lands should be leased for
the policy of the

* NOT Would it be pight to offer opinions which might be opposed to
Governmey, ¥

it 1 haps proper to suggest that regulaty
should be framed and by t, but it is perhaps prop g8 gulations

ed under which persons could make applications—
1st.—For licenseg

Biving the right to * prospeet” for gold.
2nd.—For l.eases of lands conta,ijning auriferous rocks.
3rd.—For licengeg to take and divert water for mining purposes.

e names of trees grow-



The manner in which lands held under the various tenuref ghould be Jealt W '1_*1\,
the taxes (if any) to be paid by 1apdholders who grant leages 1oT go\d-mmmg
urposes and the saethod of assessing mining properties ar¢ questions solely for the

~scertained 10 countries where gold-mining i an established industry that the fewer
impediments placed in the way of mining enterprise and the lighter the exactiod®
the moTe certain are the profits to the rovenue. Lhe State guns largely indivectiys
and, 10 sqcriﬁcing the revenue which might be obtained directly by laying imposts
on the Tiner, it encourages him in his labors and leads him to undertake exploras
tions which, if he were heavily taxed, he would never contemplate-

T hope T have expressed with, sufficient distinctness tho opinion 1 entertain
respecting the gold fields of South-Hast Wynaad.

) The facts will speak more strongly than words to those acouaint od with gol&
mines. Gold has been found on the south near Eddacurrd and on the porth near
"J:\'\eﬂacobtah, on the west near Vyterd, and on the cast as far as Bolingbroke, that
is to say, over an area of more than 500 square miles.

The reefs are very pumerous aud they are mOTe than of the average thickness

of those found n other countries; they arc of great 10ng'1tud'ma1 extent, some belng
tx:aceable by their outcrops for qoveral miless they are strong and persistent an

highly auriferous atb an elevation of less than 500 feet above the sea, and they cap
be traced thence upwards to 2 height of nearly 8,000 feet; near them gold can e
washed out of almost every dish of earth thab 18 i i
come of the soils and reefs in the n

ome > _ Devila 18 1arges and, the
smal\egt Ic);zim}tmg the greatest facilities for prosecut'mg wining operations ab the
S sooner o’rl 1‘:;;‘;5;:‘% ggparent 'fﬁ) all who have given attention 10 his question
- la -mining W i i industry ®
o ern Todia. g will be established as important industry ?

ug s
of

The retardation of thise 1

9 vent will be caused, not by the Tneagreness of the
{;gso(\)llx;ejn 311: %zre h{lgeg—but probably by the mistaken notion thab Swherever ther®
g , care, all the forethought that xyou\d be decmed requisite in other

pursmts may be disregarded m conducting mining opemtions.

1n concluding this _report I would wish t0 pring to the knowledge of His Grace

the Governor that throughout the pemod 1 have beed engaged on the dutics’

assigned o 1© 1 have received the mosb generous assistance from all the officers

jw)
of the Government with whom 1 have been prought in contact or to whom 1 have

had to apply $or information.

To the planters 1 the Wynaad 1 bave been als0 greatly indebted; and, if 1

had to mention the aames of all the gentlemen who from time to time took the

trouble 10 aeccompany Mo in my explomtions and to point oub the sites of 1d

workings and the outcrops of reefs, the list would be a long one.
1 cannot sufficiently expross my sense ot

the val i .
and all 80 cheerfully rendered. o value of the assistance they 07°

My, Thomas Laing has ab all times performe& his duts .

. . Y s 1o 3 tis-
faction, and it 1s to bo hoped that the mjur to bis health ies to my entiry 53
exposure ey ultimately be repaired. ey caused by hard 1abor and

Mr. G. B Withers, whose local knowledge i .
. * . ge 18 great, A0 . a
he was employed in the Wymad, all the assistance 10 lﬁ% po.;n;’ t‘:&‘f{g t:\{e %‘;‘;?0.
e tions, undertakon SO0 YU 20, the country is indebted Tor o Jemov] de of the
ocourrence of Tich reefs of quartz near Devéla a knowledg®

1 have the honor to be,
Sir,

Y our most obedient Qervants

». BROUGH SMYTE:
Mining Engmeer.

APPENDICES.

e

APPENDIX A.

DevaLA, 18TH February 1879.

R. BROUGH SMYTH
Mining Engineer-

J. H. GARSTIN, Esq,

Acting Becretary to Governments

we Departments .
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%a,per},l date
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tio ;
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any oo iar difficulties in separ;.ti
of labor or fuel or from o

prictors, I now d
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d 10th Janu

ther reasond w
or to submib

Lamodi Preliminary-
o rnmemt;mi iately on receipt-of
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e operations of the Oompm’l
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uch information respecting b

The Di
irectors very promptly furnishe

and the results,

bove referr d by the Gov-

d sought permis.sion to
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taries and Treasurers in

quantities of quartz raised
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wish
under what is knowgas

a Com i
pany which held and worked the
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o duties which
tod with the mine

the purpos? © T
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The country is intersected by streams trending to the Carcoor Poya, and there are low and
high hills, some very steep, but nearly all with smooth contours. :

At Wright’s Level the vein is from four to five feet in thickness mear the surface, an_d
seven feet six inches at a depth of thirty feet. Its strike for a distance of more than one chain
is nearly north and south and the dip is east at an angle of 30> to 40°.

The quartz in some parts of the vein is laminated, the laminz being from two to four
inches and more in thickness, and they are nearly parallel to the line of strike. -The:se are
crossed by other lines transverse to the dip and strike, and there are in places thl.n veins of
talcose clay cutting the reef transversely. There is also solid iron-free nearly white quartz.
Near the surface the stone, when broken out, is seen to be highly ferruginous and is colored
yellow, bright red, and bluish purple. Much of the quartz is cavernous, honey-combed; or
mice eaten, and the associated minerals near the upper part of the vein are limonite and other
oxyds of iron due to the decomposition of iron pyrites which are found in considerable quan-

tities in the deeper levels. Sulphur is also seen occasionally in cavities. I have not seen any
sulphide of antimony or any of the ores of lead.

Northward, twelve chains from Wright's Level, an adit made by native miners has been
re-opened by mé, and the thickness of the reef at this point is four feet; the strike is nearly

north and south, and the dip is nearly due cast at an angle at the outcrop of 45°and at o
depth of twenty-four feet 60° nearly,

A section taken from the middle of this reef shows massive white nearly iron-free quartz.
1t is ferruginous and cavernous near the hanging wall and foot wall,

- At the large excavation from which the reef derives its name about twenty-two chains
north of Wright’s Level, the vein is thick : at the face it is not less than fourteen feet from the
hanging wall to what appears to be a “ horse, *’ the extent of which has not been ascertained.
The total thickness of the reef at this point is not known. The general character of the stone
is similar to that at Wright’s Level, but there is much more sulphur. It is not difficult to find
rather 15}"8'9 quantities of clean sulphur in the cavities. Here also there is an absence of
those minerals tha(‘;; are most detrimental to amalgamation. The strike of the reef is N. 20° W.
and the dip N. 70° E. at an angle of 18" to 30°, but the dip nowhere is uniform.

About four chains and fifty-six links north-westerly from tho excavation the reof is again
seon on the bandy-road where it intersects a low hill, ~Here the dip is N. 80° E. at an angle
of 40°, and tho thickness as well as can bo observed is six feet. On the north-western side of
the hill the outerop is again found, and it is seon also on the farther side of a stream which
runs at the foot of the hill.  On a bandy-road south-easterly of the Skull Reef there are thin
ferruginous veins contalning numerous cubes of iron-pyrites decomposing into limonite which

arg .Sﬁt‘id to be highly auriferous. The « casing *’ of the reef throughout 1s generally a talcose
schist. -

There is another reef within the boundaries pointed out to me, west of Wright’s Level and
one near the Alpha Bungalow. Neither of these has been opened by the Company,

The Muines.

Now that the thick and high grass is burnt on many of the ridges it ; i .
to follow the outcrops of the reefs ixr‘ul to discover old ngtive Workin:ggs_ Slisnggn;&f;ritlvilrjg e;ay;
commenced I have examined very extensive mative workings south and west fe%vrirrht’s
Level quite on the edge of the ghat. The ridge southward of the Alpha WOrkin(:r has been
sluiced on both sides, and a chaunel has been cut in the valley about five feet ngs has be
eight feet in depth for a length of more than three handred yards. There are a111;\ wxu e
subsidiary small channels and deep and large excavations.” On followiger 0 so n mero
downwards (it commences at the outcrop of the reef at Wright’s Level) in a i ° 11_1&1:1 ga south
of west a strong vein of quartz is found nearly three hundred and fifty yards frf g .1or:h Alpba
workings. One shaft has been sunk here, but the reef has not been excavated ?t a 8 earf o
have a strike of N . 30° W, and is probably a continuation of that which crops <;ut in tgp  nale
on the further side of a stream trending towards the ghat. The existence of th e ]ngtzi:v o
workings and the reef referred to is, I am informed, unknown to the proprietors of ej; Alpha
Mine. Surrounding the recent excavation at Wright’s Level there aro other nat'o orkingss
evidently very ancient. There are several shallow pits and small excavations wedwheapscol
broken quartz are to bo seen all along the strike of tho reef. At one place, b ' ann Wright's
Level and the Skull, there is a shallow pit communicating with an apertyrg 1_(;{ wee himngy ‘n
which it is probable the quartz was roasted. perture like a ¢

Near the Skull and for some distance northwards the wor
Skull itself there is an excavation, the full extent of which
hag fallen : ag far as it can be examined it shows a width a
a breadth at the broadest part of fifty-three links ; and it measures seventy-five links t0 tho
mouth of a drive which cannot be followed until some expenditure is incurred in clearing it 8%
securing it. The height of the excavation from flow to roof is twenty-five links. There aroe
vertical shafts communicating with this excavation, which no doubt were sunk long before the

kings are numerous, and 8¢ the
cannot be ascestained as the ro9
t the entrance of twenty-nine links,
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adit was commenced. The amount of work done on the reof is conclusive proof that the native
miners found gold in  quantities sufficient to remunerate them. They appear to have dug mto
the soft casing and taken stone from the footwall, but they did not confine their operations to
this part of the reef. They followed the run of gold wherever they were able to do so.

According to the information I have been able to obtain it appears that the Alpha Com-
pany commenced their mining operations by quarrying stone in the old native workings at the
Skull, where they took out about one hundred tons of quartz. Subsequently they quarried

stone near Wright’s Level, and then the adit named Wright’s Level was driven for a length of
about twenty feet.

At a point 2 little more than ninety feet eastward of Wright’s Lievel and twenty-five feet
below it an adit forty-two feet in loneth. five feet in width, and six feet in height was driven
to cut tho reef s and the reef is now secn in the  face”* where a hole has been sunk in quartz
to tho depth of five feet. The Company or the Tributers also put down a shaft cast of, but
quite near, Wright’s Level. It was sunk to the depth of forty feet where the reef was struck,
B b is snid good stone way got from the bottom. Further northward, but still within a fow

Y ards of Wright’s Lovel, a shaft was sunk to the depth of sixteen feet and an adit was driven
thoing the shaft ahout fivo fect from the bottom. This is known as ¢ Harris’ Tunnel.” On
::‘h I slOPO, of the range towards the ghit and about three hundred and thirty feet east of

arris’ Tunnel ”” another adit was driven evidently for the purpose of cutting the reef. It
h}im been continued for a distance of over fifty feet. It is not timbered, and ncar the mouth

f Crle 18 a fall of earth. It has intersected a small vein of quartz. It is nearly on the same
ove'as tho other adit below Wright's Level. A shallow pit was sunk south of the large

excavation at Wright’s Level with, I am informed, good results.
Anothe

dip a fow feet south of Wright's Level. It was fourteen feet in depth and a drive was put
away for 3 o

do: ; distance of fourtoen feet. It is stated that rich stone was got in the shaftf aln]d
exlcg%atibubscquently rich stono was broken out, it is said, at the north-western corner o tho
on

two f?;f iixgivati()n at Wright’s Level as it appears at present is cighty feetin leygth, twenty-

cadth, and from ten to fifteen fcet in depth.
Near the excavation

1, an for i o native workings
Were ro. opencd by o, at the Skull and about fourteen fect below it som

” . who.had the management of the mines. What is known as ¢ Binny’s
g‘egﬁi fIS tsil'tuated a little distance northward of tho Skull. The rocf Was”cut_herq all;ouz
twenty ﬁce rom the entrance, Still further northward is “ Ryan's vael ’ which is adoud
it ma y~bve yards from the battery. A commencoment only was made with this work. Indee
Cﬂl‘rie{l © described ag a hole from which broken quartz—the results of native Iaboxiz—was
driven a?)way to the b&ttery. An adit known as “ Withers’ Level ”” not far from the works E’as
prior to t(l)lut fifty fect and then abandoned. It did mot cut the recf. It was undertaken

® formation of the Alpha Company.

It -
Compag,o:g}lseem then that quartz in some quantities was taken and crushed by the Alpha

Tribut, he rati t Wright’s Level, and from
shall e uters from the Skull, from the excavation a rig vel, :
pé?n t(; Wanpdlt: and short adits near WVrigh’b’s Level ; and that seven adits wero driven ab varlqllls
known to thwo Shafts sunk which, even where the reef was struck, were, for reasons probably
unproductiv0 anagers, discontinued. These works, the seven adits, and the two shafts were
regard to te, and ‘t would be difficult to discover why they were undertaken at all.! Hm.';ngf
Wright’s Leve Position of the battery nothing was 0 e gained by making adits easto

el,
It is Probablo that

| i imilar works not known
to me, | have, howeye the Company expended some moneys in other similar works n

r, made cvery cffort to ascertain the facts.

‘ ey Gold fro uartz,
will I Yield of Gold from Q

. L . »

the reef wig © Abparent from the statements already mado that little has b_oen .done to dev?_lop
apparently hin the boundaries of the Alpha Company’s area or to determine its value. The
Drina Shog;lrpo:qelcsS scratchings on tho surface and tho useless expenditure of moneys 1n
charac?er o th&dxts and sinkine shallow pits have not even had the result of proving the
and extent of t(iorieft-eXCept at ono or two points. It is howover evident from %hz zlljmsatcotrf;
. 0 na h g ime ] anor: ‘ °

in somo places is higﬁ; ::Ilflf.ilf{éggsgand from experiments made in the laboratory th

The yiel i .

e yields obtaineq by myself have been as follows :—

v Wrighps Level,

. . 07. DWT. GR. :

3)' No gold visible in the ggone at tho rate of ... 0 11 60 per ton of 2,240 tbs.
2 No gold visible in the stone e ees 216 16 » » 2

8. A littlo gold fo bo gagy D L UL 5613195 L o on

4. Gold visible in the stone o e L 20011167 5 o s

r shaft now filled in and complotely covered with broken quartz was sunk on tho

LS
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Large blocks of quartz were broken out at the spot where the stone giving these results
was obtained, and in several of these gold was visible. In one op two instances Ioo§e gold was
found in cavities; and indeed some of the quartz was so rich that if portions of it had been
tested the yields would have i i g
quartz-mining and unheedfu] of the cautions and statements which would necessarily have
accompanied the report of any such yields. According to the judgment of those well able to

Orm an opinion some of the quartz from the reef ncar Wright's Level would have yielded at

the rate of 1,000 oz. or more per ton. The value of the reef, however, cannot be measured by
~ such results. Where this quartz was obtained the vein is about four feet in thickness, and
the heaviest gold is foung mostly in the upper part of the vein, as it is now cxposed, and near
the foot-wall, throughout a thickpegs of two fect only. Itisto be followed downwards across
the line of dip for a distance of sisty feet where thero is good stone showing gold near the
footwall. Quartz with pyrites obtained from the adit below Wright’s Level, and not on this
run of gold, guve at the rate of only 3 dwt. 23-04 grs. per ton.

At the face of the large excavation at the Skull a vertical section of the reef was taken,
and the results for the several parts were as follow :—

Rate per Ton.

. - OZ. DWT, GRS.
L One foot in thickness (hanging wall) e e - 00 1?'12
2. Three feet in thickness s eer em e e L L 0000 3.?;'
3. Four feet in thickness e ees ese e el 001 290
4. Five feet in thickness see  wes aen eue 0 2 221
5. Six inches in thicknesg e e e e e e 0000 45

Northward of the excavation and within a few yards o_f it the run of gold is found, and
quartz from that portion yielded at the rate of 1 oz. 4 dwt. 5 grs. per ton.

Mr. W. King, B.A., the Deputy Superintendent of the Geological Survey of India, esti-
mated from preliminary crushings mado by him that the yield per ton of tho reefs in this

- district would be 7 dwts. ; and he refers to the results obtained by the Tributers who worked
at Wright’s Level, viz,, 11 dwts, and 17 dwts, per ton.

In the tablo attached to My, King’s report in the Records of the Geological 8 urvey of India
(No. 3—1878, Vol. XI) it is stated that 7693 tons crushed by the Alpha Company gave an
average yield of 2 dwts, 9 grs. per ton, Qne large parcel included in this return ym}dcd only

wt. 17 grs. por tou, .but another parcel—G{ tons—treated at the W ynaad Prospecting Com-
- Pany’s works yiclded 19 dwts, 22 grs. per ton, ’ ‘
In a report, dated 2nd April 1875, Mr. King writes as follows :—

“ Among the lodes detailed above [referring to a table] the Skull reef about té) ?0 mined
by the Alpha Company was tried most carefully by soven pareels of ‘lu“rt'z_o.btl”‘“.lc rom one
cross cut through the “recf where i is 15 feet wide. There was no gold vxsxbfe ml tho sample
which gave the proportion of 25'02 dwts. to the ton. This rich Proportl{)n fo gold is from a
band of laminated quartz about 2 feet thick within a couple of feet of til:; oot;\;all or under-
side of the reef. The average proportion from this two-feet band WC;:}I _h_be 2268 dwts., or
taking the 10th, 12th, and 13tk feet of the 15-feet cross-cut, from cach of which I hay, Samplesj
e get a proportion of 16 dwts. for what appears to be the richest part of this recf, The work
was done by hand and dry crushing.”

In a pamphlet entitled « (3o1q Prospecting in the Wynaad ” a tablois given whic) purports
to be an extract from g roport made by Mr. King. The experiments were ade on quartz
taken from the Skulj reef, and they are as follows :—

Results, Depth in cross-cut

from bavk of reef.
[14 .

: Appearance, Color, éc A
Compact, coarse toxture, laminate » white color

Still-white in color bt stained with ferruginous

matter.,. .. S e e o 25 dwts. to top, 3rd foot.
Whitish, discolored with jron . None, 5th foot.

Whitish, discolored with fron, gaod cglor i dichheci
.. 7th foot.

In amalgamation * e
5:18 dwts. to ton, 10th foot.

2 dwts. to toy, 1st foot.

Sull-white but ferraginous matgey T T T
Highly colored, red ang brown, ferruginous, cellular

with white iron pyrites ; gold visible ... ... ... 1944 dwts. to ton, 12tk foot.
Highly colored, red anq brown, washed and amalga-

I‘{”’F‘Bd In my presence by Mr. Withers ; gold not . )
Comsible LT e o 2592 dwts o ton, 1341 foot.”
In a printed report made by Mr. R. Lindon to the
are results of trials as follow ;— ,

OZ. DWT. GR.
Quartz from Wright’s Level, picked specimens e . 95 130
Quartz from Wright’s Level, picked pieces without golq visible. 11 18 0
Quartz from Skull working ... .., .. .. e . 0 616

Directors of the Alpha Company thero

L
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It would be altogether injudicions to attempt to give an average from the above results ;
but they arc sufficient to prove that the reef within the boundaries of the Alpha Company’s
area is in some parts highly auriferous, and, having regard also to the large extent of native
workings, that its character is such a3 to justify a Mining Company in opening it thoroughly
with a view to the ercetion of works for treating the quartz.

- The Machkinery and Works.

The machinery consists of g battery of filteen stamps in three groups of five and g fourteen
orse-power steam-engine having  tabular hoiler and a firc-box constructed to burn coal,

. It was jntended that this ep gine shoald drive also a pulverizer and a circular saw, both of which

can be connected with the engine and aro under the same roof as that which covers the stam
and the engine. The stamps, includine the shanks and discs, are said to weigh about 83 cwt,
eaci  hut they appear to be very much heavier. Motion is given to the stamps by cams attached
to a shaft. The coffers in which the stampers work have in front of them only (and not at the
back) perforated iron plates with 125 holes to the square inch. There are three copper plates
four feet six inches in Width—one is seventeen inches in length, onc. threc feet eleven inches
and tho lowest twenty inches. These are divided by ripples. .The.angle of mchnutl‘on of the
plates is from 8° 4, 32°, but they are not even. They bulge a little in some places. The tab%es
are from ten feet eight inches to twenty-six feet in length, each group of stamps having mlb e-‘;‘
of different Iengths; each table iy ipn three partitions, seventeen inches in width ; t}}e angle o
inclination of the tables is 6o, The blankets were mine feet in length, and only nine feet in

le'élgth of the tables were covered with blankets. The tailings ran through launders to catch-
pits.

A smal] furnace for roasting the tailings, a retorting furnace and kilns for roasting tho
quartz previous to crushing, complete the list of appliances at the mill,

The informatjon I have reccived furnishes a melancholy history of the various attcppti }Eo
Work'the machinery. When it was erected, it 18 said, it worked very well, that is to sa}}r;t te
achinery mgyed Smoothly, but it never crushed any such quantities of stone as é)ug 0
have been crushed, Qp, da about eight tons of stonc were crushed ; but the Alpha omparll(jlr
crushed, at the pegt of timeg only scven tons in twenty-four hours, and even this rate ‘(‘i’O‘t‘h
not be maintaineq, It Was’ fou 3’ d impossible to move the stamps, the pulvel‘lzel‘ffgb I c
¢irealar saw af tp, Same time. The engine, it is stated, was worked at a prossure o 13-,
but it was noye, Possible tq keép up steam. I usually took three hours to get up steam. No

ﬁr(:;WOOd as stored. T Was cut green, und even old wood that was gathercd was often quito
wet,

Tho presen conditi les is, of course, worse than it was when they
on of the battery and tables is, of course, ] ‘
Wwere erected, The Weatherfa;douse hm}"e injured t-hex,n; and one of the Managers, in order to

poatrango the tables of the middle battery according to his ideas, cut away one of the main
bed-logs, and o

t wa i 1 “. 2 Y& v 110 uldchlnery in

i and warped ;
0 shakq the tables to ieces. . The wood of the tables is shrunken an ;
thler(i' Pl zml 1 CTous ﬁperture: throgn'h which water, quicksilver, and ',{[L‘?mlfg?lné gsﬁ%:s{g&i;
is ot o L0 that 85 bs. of quicksilver were found under one tablo. The fall fr
13 not on to the plat S 0L quicksily an inch bet the plates and the edgo of the
CS ; thero 13 a space of over an inch between I o
coffers, anq even y, o8 : ailings took as they escaped throug
i the water and tailings took a 1
this apertare 3 1 0¥ the courso which ‘ B3 J00k a8 Laey Spcupod turong
Plainly 1, be seen under the tables. The fastenings to H :
vashers beloy ¢ A o i : for the bolts, and the mercury.
ffers do not cover the holos in tho plates for » T

el fell i, g d. Some of the arms of the drum for the be
connecti -Tough the spaces thus exposed. ome of the ar b e ot
been Scrgget(? zengme_mth the pulverizer are broken, owing, it is supposcd, to iy

00 tightly. o
Tho Pulve?izer is Saidyto have reduced the tailings to a fine powder, but the quicksilver

“ floured o0 t )
ot 1 : erly roasted.
About 19 § 0 the jron pyrites not being properly

. ine i ing to the
o CWt. of « (uae T d be ground by this machine in a (day. Owing !
:ol}bdltmh of the machiner;lllméiuldc?l‘:}b de:n{irit pru&éynt to put the pulverizer in motmni Iﬁ :i
a(x)'e gggf,edftha e tapg through which the quicksilver or amalgam flows from the pulverize
o brags, They aro l?ow nearly entirely eaten away.

P The Treatment of the Quartz and the Results.
rom information : . : ears that mining operations were com-
menced by tho Ajpp, é‘;f:}l)il;cd by g{lebDlr:thirg;; gs ars that 1 Mm%h p1876, and that tho
total quantity Of quart, treatedyfrm ﬁe ff u?ojlrast was 7794 tons. 'T'he time occupied in crush-
Ing and treating thig Quantity Wom . months, including stoppages. The gold obtained
weighed 91 oz. 12 gy, 23 grs bm‘x Sevcnthe rate of 2 dwt. 843 grs. nearly per ton.. Tlrns is
mclusivo of six tong and-a-hals .;vhiel}l:g at treated at the Wynaad Prospecting Company’s o‘g orks
for the Alpha Company, anq VVhiC(il werelrea,dy stated, yielded at tho rate of 19 dwt. 22 grs.
per ton. * The average cogt of Taisin, iy tg was Rs. 2 per ton ; the average cost of conveying
the stone to the mill wag Rs. 1.8.9 %gu:;n and the averags cost of crushing Rs, 1-13-0 per
s

ton.  The total cost of raising anq crushing quartz is stated to have been Rs.;2,971-6-0.

[y

5 |



_ 68
To these must be added the following items as given in the statements farnished by the
Dircctors :—Firewood (estimated) Rs, 50 (per week); Timbering in the mine, Rs. 150 ;
blasting-powder, Rs. 700 ; ang quicksilver (quantity used no known), Rs. 3,000. The cost of
'SllpeI‘ViSion is sot dO\Vll at Rs. 2,;_’,81, for seven months 01’11)'. ’l‘he machinery 13 stated to have

cost Rs. 25,000, and the erecting of it about s, L,800. The construction of roads cost
Rs. 795-7.-7,

. The aggregatc of these sums, including interest on the capital invested, shows that the
quartz, for raising, treating, supervision, stores, &c., must have cost more than Rs. 13 per ton,
or, to put the matter in anothep wag, that the gold was obtained a ap cxpense of Rs. 127 per
ounce,

The Valance shect of the Alphy Company, prepared by the Sceretarics and Trcasurers
(copy hereto marked A), sho

C ; > Shows that the sums expended 1n preliminary expenses were Rs.
8,708-4-5, and in Supervision, management, &e,, Rs. 14,675-11-9; and the only point in the

statemont that i really important i the relatively small sum expended in actual mining opera-
tions, which under the head of ““ Min

ing, Felling, and Storage  is set down as Rs. 11,327-0-10.
The value of the gold got, the result of these operations, is stated at Hs. 3,037-6-3.
The stone treated ot the W

ynaad Prospecting Company’s Works; six tons and a-half, was

got fron‘1 the reef at Wright’s Level, and it cost for sinking the shaft and raising Rs. 70-10-0,

ﬂn‘ lil(‘;%‘liu(l)g Rs. 8-10-0, for conveyance to the Works Rs. 21, ang for crushing Rs., G5 ; total
8. 160-4-0.

The gold got sold for Rs. 297.¢.3,
works was not roasted before
settling pits were roasted in a f
a3 to the resulty of the treat

The stone crushed for the Alph 2 Wynaad Prospecting Company? Work
was roasted hofore being crushed.p » Company at the yh P ° hany’s Works

“The Prince of Wales’ Quartz Reet Go1q Prospecting C * took ion of th
pecting Company * toq possession of the
Alpha d\Vo.rk_s on the 1st June 1877 under an agreement with the Alpha Company. They com-
mer;(':e m’nl.ng}‘)pemtl(",ls on the 17t August 1877 and continned to mine with some. inter-
_ru;z};: ngﬁél til tlﬁ e’édl()t February 187, The pecuniary results of this adventure are shown
:;uted - iz?.cgj &OZL: 10.131_‘“0 marked B, ¢ value of the gold got, including specimens, is

Copios of the roports ful'ni%hod b o Manacer, g well a veral pape 'nb !
. ; y th anager, as well as sever ! papers relating to this

ompany’s prooeedmgs, have been pla i h 3 y i s
n_d eather tho foll :Vi facts Piaced in my hands for perusal by one of the proprictors,

The stone treated by the Alpha Company at their
being sent to the mill; but the « tailings ”* collectod in the
urnace and ground in the pulverizer. I have not been informed

Quarts crushed and treated,

Average Yield per Ton,
TONS,

o Z. DWT. Ggs,
Wright’s Level 4 2 . oF D
Skull Rect 63
Wi o . .0 2 183
Skall Reet 2t oo e 02y 0
Wright’s Level 5g e i e L 0T 19
o. o T e 00160 1oy
Do. 104 .. e e e e 0014 21-34
Do. 9 s 0 8 0

The averago yield Per ton from thegg arcels was 10 dwts, 19 .
quartz containing gold werq sold for Rg, 1,851_4_ O.V The ¢ Sbecimensg’l;s' nearly, Pjeces of
from the parcel of 104 tons are suid to h

Containing oold got
ave been sold for Rs, 92¢ ; o 8o s
therefore that the stone was very rich, » ME It may b assumod

There is not much information to be obtaineq :
Alpha Company, but it is stated that tho stamper-hoxes were char,,ed'lt‘l‘lii(zgt pu.rs]ue.d by th(:
la.gely, and that thoy relicd mainly on theip copperplates and g p;les for « Wcksilver, ’;3
They used sodium amalgam very freely, | ' T Saving the gold.

The Manager of the Prince of Wales Tribute Company has fyrmie
ting the mode r(i)f treating the quartz when the resultis ofy the Olggggod Many  details reslpref;
some extent satisfactory to the shareholders, . °ns were apparcatly

Kilns were built, and the stono hefore bei

placed in tho kilns and tho stong piled thereon

ngzri Sellllt t0 the mil]
and the roagtip

was
Lours, ) N

as roasted. VWood was

Ho informs me that a small quantity of
times a day according to the estimated rich
cent, of rodium amalgam was used with
cent.  Still the quicksilver fHoureq, »

quicksilverp was

put in the »g two or three
ness of the sigpg coffers

ontinued for forty-cight -

s Yoor > Unthe copper plates 2} per
the quicksilver, ap j, the pulvcrizérr as much as 8 per

ey

R
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| ankets was nine
Blankets of the ordinary kind were used, and the length covere% lb-}‘f t‘légr‘zl;(x)lr et
feet. They were washed every half-hour, It seems tl.mtda}iﬂtﬂeoszr tglie vore f
covered with blankets and the water was allowed to spread itse

) . -oad into a tank, and an
Water was conveyed to the mill through troughs Whl?h dl%fvcl,la&%esdv:enre attached smaller
iron pipe, fed from the tank, was fixed in front of the battclt'y- upply was sufficient the water
pipes provided with taps, two to each battery, and when the s I;I: ywas not even, the smaller
must have entered the coffers with great force. The,flow, howev b:)xcs being badly made and
pipes were often choked with grass, and owing to the trou.r?rl,ls 0: sufficient for the tables.
improperly placed the water eseaped and sometimes there was not, o5t of mine anmas per
The stone was broken by hand, before being sent to the mill, at ac
ton.

: ' nartz was put
The feeding was very irregular. It happened nob Se]dom- tha.'ttio :;ES}; “f'las not fed and

into a coffer as to stop the action of the s’mmﬁel‘; and at other times tho

the dise struck upon and injured the cam,

. 1 ay also into the
' 0il from the machinery oftep dropped on the plates and it found its way als
coffers, :

Tailings escaped from the catchpits,

. y
. N3 cleamng up 7 of
The stone treated, as already mentioned, must have been rich. . I&%ubdwts., and of these
2 Stamp-_box coarse picees of gold were found weighing from 6 grs.
about thirty werg obtained ; one piece weighed about 7§ dwts.

Causes of Failure.

i .and subse-
The first important step taken by the Alpha Company was tci erectelrl:ti}é;g‘ig: ’ih roef. As
quently thoy made atterpts under the advice of various Managers tlo °p tive workings on the
stated In another part of this report they first quarried stone at. the naf it, bat no successful
northern extension of the reef and su’bsequeutly at the southern portion O,‘H.’ cost incarred in
eifor:t was mads to ming gyst‘,em&ticauy‘ There was cgnsequcntly unnecessary
getting stone, and great cogt in conveying it to the mill. en by hand. There
There was g stone-bregking machine at the mill ; the stone was bt'Cl* tefgrmy ou which the
s mo_self-feeding Apparatus -g;he feeding was irregular, and the platf The dnst rose
o 8 (not; partitioned off from the stampers and en'gl«?en'ecessnry a large
88 and fell oy the benrers, injuring them and T O ek ofton
supply of otl, &e., for lubricating the various parts of tiho Enachmprly, 50 o ihore had not
dropped on the plates, thyy 1nak§gng effective amalgamation impossible, ev:
een othep detrimenty] influences in operation.

i ine: nartz in kilos
A great CITOT Was committed by the Tribute Company in roastmflots}:opc}rimus, N
bofore ﬂending it to the mill.  Nearly all the quartz in thoe re'ef is mor%f)l orA ot 5 por cont.
Percentage of iron Dyrites 1"n several sections probably varies from. s saont 658 Tmpon.
3{%(11 “trhen this j placed iﬁ a kﬁn in the manner descx'abgd else‘;ltx}ere gl(;lld alxlld pievent A
gamatis Y dizo T usible lowor sulphides coat the
gamation wigp, .. SWlphur. The fusible }

’ : a slag, and any
1d in j lereury,  The roasted stone I have seen in Devéla is often a slag,
n Ny
go 1 must; b o glazed.”

i - it This amalgam has
Sodmm ama} sed 1n excessive quantlth.
am ¢ . o been used In
all the valuahlg g UL Appears to hav

Ao ookes, F.R.S.; but the
‘ties pser i hatentee, Mr. \Vllha.u_l Crookes, I - ver
rmost; cure andpcl‘if)égll%s o ne lbe:t‘latro 1itnbgrsittlxl: iIt in the extraction of gd% andd::vli‘u(: 'theAmct:L}[,
miute quantigy of Sodiualfe nelce‘bs :;y:l R aquicksilvel‘ has the et‘[ecf: 0 retn o ?0 trom the
more mobile a4 More o "““""‘,f?‘““ 1d, and thercfore it is the more likely to escaf
mill and capy cager ’” for gold,

l y acau-
liulac d nd t C p C
L. r g :l Wlt_}l It UDIC‘SS th.e IIpple are )K‘OE)UI’I arr 1y ll a 0 h * preca

: ites, reduced
i osed pyrites, re
S & Mistqle C e ers. 'The undecomp o2 of the
to powder woula ko to Put quicksilver in the COE‘e the “ sickening »” and * flouring > of
mercury, ” AeCuwulate 1n the eoffers and caus

b "teS
; i the powdered pyri
he o Y, - bules or adhering to

would be caryq, dn:ii:lybr%kmg up into minute glo o

I no q"]c] .] . d
. Sen [)llt 3 h.e COppLI l( 1¢ ht hﬂv Q bCCn dlspellﬁ (¢}
¢ in the Coﬁ(xrs, the p ’ltOS m b

. been not
The nclingtig . stead of 1 in 10 they should have
more than 1 i 14 :;-Of &161 é&blcs was exces§lve- s .

: vhole
. The water from the batg, ton insufficient) was allowed to spread itself oye‘::rl'l ﬂi:nccs,
extent of the tables ; Whorey. I‘)f (often 11)511 not safficiont water, but under anykcxtrs T
it should have beoy s egulateg LICrO Was nob 5 tailings oveply over the blansets. - pyrites
length of the blanketing,bnine fo -23 v car:){ enough. I have been .mforz‘x‘zlcf e hat it
from the Alpha Mill was takon Ouot;’ fw&? Ilbed of the streaw quite 200 yards away,
was found to yield 1 oz, the top, of the o et

Buddles were not used fop concentrating the tailings, and a large propo ’

sent o the furnaco must have Consisted of quartz.



pers and keep in motion the pulverizer, fully charged, and
tho saw, The Alpha Compa,ny and the Tpi i :
in fifteen months : if the Machinery },q been effective, anq if the works had been skilfully
Managed, at least 11,000 ¢ 1

. . e
he warks were in Oberation, whey only an average of 2-8

€Xpenses of management, dead~'work, &e., Were running on as
pital avested, and i jq not a mattep for wondey that doing only one.
tenth of the work that ought to by

ve been done the two adventureg Were not remunerative.
The greatest credit,

! ‘ b appears ¢, me, is due howeyey to the Projectors for their spirit am?
enterprise, They faileq becanse they did not first of al] Commence tq nine, and because they
ad not, appliances for $aving aqlq. - '

®=88y—if the pooqd stone continues—rfor 00 feet or 150 foot . that the

shaft shoylg be well anq safely i : i
might he bronghg ¢, 8rass with facility.’

taken out, that the uartz from thig shaft wonld yield a fair Proportion of gold,

This preIiminary work, byt

that will be fonnq 3 8 point oy g, slope of the ghit eastward of Wright’s Lovel. ’
This majy adit TUNning e should pq driven 4t 4 low Ievel 5o as to intersect the reef at g
considerable depth belgy the outerop on the ridge,
From this adit anq other
stoped from different levels qyuito up to ¢ 1
near the monty, of the main%,dit. v 10 iace. 4 o pior the paite
with them should be wel] considered, and the oh;

good plan and t, raise g lgp on s 1 vicy should bo ¢, open the min on o

-

Jarge Quantity of stong which, f
2 yield per ton ng would Justify 4y, €rection of machinery
I recommeng that Water-powar 1,

wheel or 5 turbipe, -

I regret to say that 1 am net
in Indig nndey which water gy

The relative cost of using steam ang water in thig distriet cannot
me, as Iam ignorgng at wh

be fa;rl st ed b
hat cost fyo] could he got if Proper arpap 3 ‘x’;eieh:giticc fo‘z"
procuring it in large Quantitiey in m;
1

12, and for steam 21, ~Ior water about
There i3 not much at the Alpha Mi th ady.
could be made available, and the coffers seom t, be ninjyred and m oht ailflltiire};e gimu;tmgg:
i inion § Conomiea] ¢, rocure g pay, lani . ith all
chinery at th Alpha, Plant furnished with al
All patent Contrivances that have not 1,

. 0 b value ;.
ence shonld he rejected, and only those adopted that are known ¢, hageayg:?d%tdhex(l)?)% ex‘gg;'tls
and now find 5 place in the best-conducted Mines, ' 80od res

S arg

As well ag 5 battery there would be required— ,
(@) A stone-breaking machine, Tp, smaller pieceg of quarfz would b 4,

arated from
Amps anq the latter parate

to the stone.breaking

() A se]f—feeding hopper.

) A buddle for concentratipe the tailings which %0 spe | .
An inclieq reverber&tor; furnace for ;oasm‘ng the din the ¢ ettling bo

e 3
tailin 3,2’ . 14 consist
s L S e e e
given the hegt results jp Victoria.,

The quarts shoulq be crusheq raw.  Quicksilyer should not 1. used in the coffers, and
copper platforms arg likely to

ause a loss of amalgam, 54 I do et recommend that they

R R S

) -~
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: he
. . , e effectually. T
should be employed. Ripples’ ang blanket-strakes will do th(; W;Ii‘rl:'c}?;grin breadth for cach
tables should b twenty feet or mopg in length and about fOST EC Iy of water is maintained),
stamp-head ; the fall should be about one in sixteen (if a good supp .Y.
and they should b coverd with closely-woven green baize.

: ; 1d
N nts, but, it wou
Experience would, of course, lead to some modifications in thioarﬁseie«'ﬁ;; C(’Jnditions that
not be difficylt, o adjust the length anq fall of the tables so as

might arjge,

_ Summary,

. ) ented the A]Ph“
I have en deavoureq t, ndicate g4 briefly as possible the causes which prev.

i am satisfied that their
Company from obtm‘ning brofitablq results from thelr‘?lllviﬁtg?e t]}j] :I;OM sfied that their
3s to make it impossible to s s

» . - t
Mmachinery ang appliances gpe such ions. The ona fact tha
scientific ‘and technica] knowledge Was brought to bear on the Opf!:ii?l}zile coffers is sufficient
oil and greage wvere allowed ¢ fall on the copper plates and to gpﬁt;ine a

' affairg wagq When the best results were o

i i 2,000 feet in length ;
The “maiy Teef within the area held by the Alpha Company is nearly 2,

is .of extraordinary
it is from 4 fo 14 feet (g least) in thickness ; in one part the quartz is .o

ther parts have yielded welj,

. long the out-
¥6 m have picked what must have beep anriferons qu;ﬁzofa Itlh: ?’EE} and the
Crop, and ot the « Skull » 'y eir ®Xcavations are extensive. The post ‘

yeLe mica, 1 ind,
€ ground hoty, offer facilitics for economical mining

d
z 2 dwts. 9 grs., an
It appeq ; n for 7794 tons of quartz

for 322.5(};)8511‘8 that the yxeids of gold have been for

' under the most
. tons, 1 dwtg. 878.; and the gold was got, as I have shown,
dxs&dvantageous circumstances.

These results may g Cmpared with some operations in Austrahfm. 1860, and froms 1860
" The Compilation £ oo istics was commenced in Victoria in o treatment
bo 1876 (incmsi"e) igfo:?nlggﬁ slf‘?smslfleisn obtained respecting the.rﬁ;lﬂgslg dwts. 630 grs,
o 13’402’91115 fons quarty an(i the returns show an avex;tg; iyzleri(:()i:Oria during the year
1676 92w ield of | 11,808 tons crushe

1876 was 10 qupg A58 Tield of ‘gold feoms 1g

13-48 8T3. por ton,

: 1olde n average of
o Blac gy Company ot Batlarat crushed 283,550 tons, nhich yi o stated that the
2 dWI‘:s. 23 8Ts. per ton agd gi,ea dividends paid amounted to »‘3‘?3,99 - (i.e., land on which
maChlUEl‘y Cosf £10,030, and that the Compa,ny paid £24,235 for “ claims o€y

e).

| < f/l < ' \'s 3 1 ()1 ..4: d(pt@
l 7 i ]dln a eTa{ZCS per on

paid dividends,
7 ° s, g 8785 8 dwts, 7°89 grs.; and 8 dwts, 1853 grs., and havepai

. d for fire-
The Priceg 4, ibuters for labor, for timbor, an ilful
aid and Tributers S dla,  Under skilfa
W00d arg p, cri{)erm}g the'(? oo iCogg::;l;;ing the costs of mining at Dmﬁi?% the minimum
_managoment ary. me,f’;glwe Iln(; bz n;ade for procuring all necessary surip . totbe paid.

0 operati;)rllls the maximum cost as a matter of course ha

ly say
X 9, No. 42, T can safely sa
© Questio,. :  dated 10th January 1879, iar diffcalties in
: of sucge:?(t)lfozl}f ":Uﬂ;zoa pgg?;},)an?’ has not arisen from a'nybpec??;el \lvould be so
Sepaza}fmg the- BOld frg the IemtrIin and I cannot believe the cost of labor o

great here 4 1nj UTiOUs]y to affect mi,ning pursuits.

‘ 7 to the full
: ggﬁ?hls £t L have omitted all details that appeared to mo not necessary
T tion °f the Uestiong with which I was instructed to deal.
T have the honor to be,
Sir, '
Your most obedient Servant,

o SMYTH,
(Signed) R. BROUGH}[{m’W Engineer.

[)ez- fOOt a8y per f o] v bt Res i from
<t YO anp ast, of f es IllbUte Compm‘y E"tﬂ'h 8 that the wWaRes ’l{d for native latior were

¢ ot ﬂ'n th 8. 3 'P“ ton ; the cost of dll ln’ Pl in hard Il()( k was four annas per fOGt,

'/ “ "’ ; : : 1 1 , ; i -Ih‘ 11 £re M‘ied from SiX annas ta RS. 3

. | | . - 1vi i Becn here v

% , ’ cost of dmvmg guch adlts a8 are

The cost of carrying gion

f carting stone from
e the «g ” e battery was six annas per ton, and the cost o : Ty
Wright's Level to the battery kull » ¢4 the

wag 1hl1’te€n anngg per ton,



APPENDIX B.

: ; - \[ALABAE.
REPORTS OF Lircrinaxy Nicorsoy avp oraer Parers nerativa 1o Gorp Ix MarAma

CavurceT,

10th January 1831.
From

W. SHEFFIELD, Esq,,

Priveipal Collector of Malabar.
To

Tue SECRETARY 1o GOVERNMENT,
REvexve DEPARTMENT,
Lurf St. George.

| .v i the
I HAVE the honor, with reference to your letter of the -Ath instant, to acquaint you, ﬁi;'«rht
information of tho Iig!
_‘\\'§\——’—_‘“ Llonorable the Governor l;u
Cwii i, | | Council,that I have already
I

= . ity S rrod in my accounts
alx?ietsh:aize :-ha Gold Dust wag found | in pew ' Gold Dust Amount Chdrg(,d lnf t}{y‘; gOId unts
Blity procured at each Place. | Ggld |Was purchased ‘vu.lue. the value .0 he gold v
- aﬁ;o}}mw procured 1n this dis rmcnt
ane - : .
| Ihiiad “veigbt' account of Gov ernno‘w‘i
\‘ amounting, as per mlll u};ees
A - i 4 . r.| memorandum, to 3
ISR T gy | s | ek | momordun, (8, e
Careloondy on the sca beach i the' Shep, | 2795|412 0 | L300 14 3 tity, by far thof greates
5 i warde
L e s : e o

I\Izgg;: ?;:d\:Vle -,(;Opg)'anaud, and Namboll,. 1,561 4 7 3 695 7 3 pOrttllolxg h% Do E}Ie
Yoaad .. 3,657 2 53712 2 | to th ide 2,905%.
E ’ = S ) LSTI2 21 romainder being 0%
Ogomfér&?tns"ttﬁansmitted to weigh the| ———— 37 12 remindl buing ‘;“?lq ;
wi e o0, 10 l .. 213 9 valued at .Rs. 1’3;_?_0_6,
s 5, | will be delivered over hy
= - n,hg' ) 5,257 11 81 o to Mr. Hudleston, © tg

| wen  Instructe

collect as mych more T o o Mr. Hud

I bee howeve tg‘01d dust for the use of Government as can be obtained.
commo dig}’r, owing?o O state that, ip consequence of an increased demqnd for th
districts of Coimb-xto:l gl\.?ter number of persons resorting to this province from - .cn in the
AYerage 5§ per cont,. o gy LU0 4nd Trichinopoly to purchase it, the price has rixc

cut., or from Rupees 4-2-10 to 4-3-35 for ten new gold fanams’ weight.

Though e . .3
e at Ela,zoogold 1s fo of this district, from the stream which falls 1~tre
i i Calicat, and as far south as the 'n]lmOX'OUSPﬁ]Ghﬂ -
alghat v_alle.y, which at their junction, about 15 miles below b‘etoween
iver, some of which reach - the southern boulld“‘ryd streains
0 miles to the southward of Calicut, the places an
The . ‘ gold dust are the fcllowing :— R the
Walawané'go?l(‘lzﬁﬁiu fl'lver, which rises ip the Koondsh mouutains, and after (-l”'ld;?gcr a
Toochickul, g}, t om the taluk o Neringanaad falls into the great Ponani
Tho Adfir 70 ™16 north-cast of Taptuilal. :
1 .
and joins the '}I‘?)I(‘)ad[zguff 2 Tivulet which flows through Walawandd and part of Ner
ail river about tywo miles east of Cherpalcheri. ountaibs
a8 its source in the Moorkoorty and Koondﬁh"m o town3
of Malapuram and Ty Y b,etfve_‘m the Erndd and Walawanad taluks, and, passing
The Carcatag ‘rurangddi, it meets the sea at Caraloondy. . o river
bear Pynaad ip thg ;}t:ea}m, ‘:hul]ih rises in the Moorkoorty valley and joins the Arnaky :

The_gold found gt t

district, ity touch

is valnable

nto the
ams

n ganﬁf‘d

ablo in tho
. he places above mentioned is the purest that is procur
being equal to 04,

e

The sea-t to eyp.Or ]

extending abo’izcg',f:lom the town of Parparangady to Caraloondy, and thencs £ (’Jallct‘;f;
Here the golq S milos in length, the latter place being seven miles sout ring

great fresﬁes illstﬁqual to 83, and it 18 evidently washed down from the monﬂﬁ“gi bcyolld the
€ south.west monsoon, and after being carried out by the ¢

the eastern -
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\ . . f
mouths of the Beypore and Caraloondy rivers, it is thrown back by the ac&xon oiiegleolfi;‘lé
when the sea runs high and is much agitated by tempestuous weather, and depos

sands much higher up than the sea usually reaches when the weather is moderate.

Kutchambara on the bank of the Coodarapoya river, which comes fromrthe Moo}:kcéog'ﬁg
valley and unites with the Beypoor river. about two miles below Nilambar, The touch o
gold found here and in the bed of the C,oodarapoya; river i3 nearly 94. ko their riso in o

The Karumpoya and Poonapg a, o) on river, both which streams take therr rise 1
high range of m(I))ul'yltainS called fhg ,“0};;1%211%\0[211{11:” situated north-east of Moorkoortyi) agﬁ
forming part of the main chain of the Nileiris, and, when collected in one body neax:t () -
liemparra in Wynaad, the stream receives the name of the ¢ Paundypoya ;” but this, 03 18 ‘3}’0 _
proach near the ghits, is again divided into two streams, and the main branch, called in the
Nilambftr valley the Carumbye, rushes down the Alliampully Cherrum. The Poonapoyta.
descends the mountains between Alliampully and the Caracoor Cherrum ; and long before 1ts
Junction with the Carumbye it receives bothythe Kellakumpoya and Caracoorpoya. a f

The Kellakumpoy a and Caracoor entioned ; the former river rushes down irom
}Vynalz;d Into the N il_ambl'zr valley t}ﬁ%{xagibzgg n(llundaloor, Cherrum, and the latter descends

rom Devéla to the right of the road through the Caracoor Pass.

Gold dust ig also found on th s . . d frequently on elevated
. : e pl Nilambir valley and irequ
Zpottsé %al‘tlcular]y at Tee'roowally, 213 ﬁ;ﬁsr:;m:h?\{amlbaatangady, about 11'512 feet ?‘l.’(;vcz tlglgﬁfvieil
$YPOOr river, during the highest freshes; and on the slope of this ewinence '
. e carch
g;oiiflred some feet below the surfage of the grou;ld in pits dug by those who comein s

iy f o Bo oor river it i i Division of Polwye in a
i ver i he Teeroowambaddy Div 7o 1n o
ﬁl‘)eulltam stream, Wﬁ?‘)’h; descengiﬁzf&?en%}ﬁt: to the left of the road through .the t%agna?é'h
therry Pass, rang through the Tambercherry and Polwye districts and forms a junc 10in the
Erngae%t Beypoor tivep between Pawoor and Shirwaddee and opposite to Ma;;oom_mured ho
th Nile uks,” The touch of the gold found here and of that which is generally proc
i Ijillambﬁr valley is about 81 8
y its, | " i i i . between
Manantc?cifsyt};iaggdts’ i ‘Wynaad, gold is found in Parkuroetil, a higher table land

am C” l)eyna i ] M.OOB&naad, and a«tl eu &
: n 100 4 ab 2] place c%lled Ghoollo de n
2 but’ 18 llke W1ise found a:t DeV(Lla aand lt's lmmedmte Vlclnlty m

ho he gold o ich is W wn from
Y mou the gold of Wynaad i inferior to that which is washed down Ir

tho loft ntaiy old of Wynaad is much inferior to b a: .,

only 73, taing actually appertaining to the Nilgiris and Khondahs, - its touch being

Th, 3 . 13 :~The
cartl Oresx{?:nner 1 which gold dust is found and separated from the soil is as follows

. : 0
improgoe; &llq the Mountaing, hills, paddy fields, and beds of rivers and rlvuleas knztcmufe;% tl;y
in run%in ed with thig valuable ore is due up, but it isonly in or near water, and con ; }?ich ol
course oigt‘}lstreams' TUts, ravines, and breaks in the mountains and ground mltc;) '; dug for;
and. boor © Water i3 mogt, likely to drive the ore during the rainy season, that g('lo lt dug o J
turtle’s slillfuzﬁnto 2 pautty, a kind of wooden tray hollowed in the centre unﬁ no . and 10
more, and ke o oL s immediately submerged in water just enough to over O‘tvh 1is stirred
up with the othe, . 90dulating motion by the washer with one hand, while the emé o diment
i Loft in tho gpjgy 01 21l the carthy particles sro washed entirely out of it Jos of iron and
gold. The as ow, Consisting chielly of a mixture of black sand and partic e:i1 5 olovated,
water is gent) 'S then taken out of the water, and, one end of it being somﬁw border quite‘
divided from tyhpour.ed Upon its contents until the gold distinctly appears on the 1 or two of
quicksilver w; jehp?‘mCiPal mass. The golden particles are separated with a gramh_ h. being
placed in o crum'b 'S rubbeq into them and then putin a piece of tobacco leaf, th t,,caus o3
the quicksilverciol(z’ ¥ More generally between two pieces of lighted charcoal, the hea \

When golq ¢ °¥aporate, and the gold is then taken out in a pure state. 1d fifteen
‘nches wigq e £ st is foung in streams, a wooden trough about 4 to 44 feet long aor rivalet
is thrown as § Teq“fm ly used, and into t,his the sand or soil from the bed of the nverh trongh
who is consty atslt A5 164S taken out and then washed by the person in charge of the o ,
apon it with ilus Sirring the sang with his right hand and pouring a gentle St'rean:u?d gold ;
wd when the gy, . "2t nothing remains but heavy black sand and particles of ir ?nksilver an
shen separated jy, i1 Pears on itg borders, it is collocted with a proportion of quic

When golg i 1€ manpey before mentioned. ] £ the several
branches ofothe fg oung jn small pieces, which is often the casein the beds o I anite
Jove M ambaatan"ed 00r river ﬂo»Iv)ino' éhrough tho NilamLir valley before they &

Sady, there i no oceasion for quicksilver or heat.

In the rainy s .
ipots ; but thesg7 ;f;:g; t‘gle, Pautties are worked npon the mountains, v
ke end of the raing an;l t“"mg %0 the want of water to assist the opera

md smaller streams, he Pautties arq employed during the dry months in

hills and other clevated
tion, are abandoned ab
the beds of rivers

The sands on the sea-be ‘ or are most pro-
. S -beach 1, ; loondy, and Beypoor areé moss i

luctive during the monthg of J}‘llx}::tfyvsf; Irspizgnrﬁ;lé; S&I‘; 1());): w{’hen the rivers which fall nto
It ) 8 ¢
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the sea at Beypoor and Caraloondy are filled by tho south-west monsoon ; but gold is found
here, though in smaller quantities, throughout the year.

There appears no reason whatever to doubt that golden ore is homogeneous to the soil {iln
the mountains and hills of Malabar, and even many elevated spots in' the valleys 9f N}lamb r
and Moorkoorty and the immediate vicinity of Devéla and the Koondah and Nilgin moun-

tains ; whilst that which is found in the beds of rivers and other mountain streams is fortuitously
brought down by the monsoon rains, ‘

Though a very extensive search has been made among the records of my office since I had
the honor of receiving the commands of the Right Honorable the Governor, under date the
18th November 1828, to afford information on this subject, I regret to state that I bave not
succeeded in finding that any endeavour whatsoever was made by the sevéral Collectors since
this province accrued to the possession of the Honorable Company, to discover the mines or
places whence the goldissnes. These, however, appear to have been noticed by the HOPOYﬁb}G
Mr. Duncan, late Governor of Bombay, who enjoined the anthorities then in the province, 1o
the year 1793, to collect and submit to him every information that-could be obtained on the
subject ; but it does not appear upon record that any scientific person was deputed to e'xplore
the places where the dust is found in order to trace the sources from whence the supplies are
derived, or that any particular inquiry on the subject was set on foot, though it has been well
known from the earliest period that gold is produced in the province, and the eollecting of it
has been farmed out in Wynaad and the Nilambdr valley for the last forty or fifty years.

dgreement between Harry Louis Hugnenin, Native of Switzerland, and the R{ght Honorable
Stephen Rumbold Lushington, Governor of Madras and its Dependencies.

1. Henry Louis Hugnenin, do hereby engage to scarch for gold mines in the mountains on
the Malabar Coast on the following conditions :— '

1st.—That the scarch be conducted at the expense of Government apq that I receive
all reasonable assistance and countenance from the local authorities. ]

2nd.—That my proceedings shall be under the superintendence of such controlling
authority as the Government may be pleased t6 appoint. ..

3rd.~That I shall receive *one half of the gold I may assist in firding and raising
during the next twelve months and the same proportion of all gold I may
collect from the mountain streams, &c., by washing. It shall, however, be

- optional with the Government to take my share of the produce at the market-

price of gold and to renew this privilege in my favor for another year if they
shall think fit. '

(Signed) H. L. BUGNENIN,
Dated 16th February 1831, "_ . Horloger.
By order of the Right Honorable Stephen Rumbold Lushington, Governor of Madras.
(Signed) 1L CHAMIER,
_ Secretary to Government.
Witnessed.
(Signed) J. LUSHINGTON,
Private Secretary.
(A truoc Copy.)

/ (Signed) H. QHAMIER,
becretary to Government.

——

Deviracorran,
18th April 1831.

o
3
»

Frou

Lievrexant W. NICOLSON,
' 49th Regiment, N.I.,

To

Masor R. CREWE,
Commanding Nilgiris,

Sir,—In obedience to tho orders contained in your letter of
mund, I have the honor to- acquaint you, for the information of Gov 1 met Mr.
Hugn,enin at this place on the 16hh. instant, and that, after all qQue c Oigi?;:(ﬁ%nth‘i}?th him and
minute inquiries from the natives into the_ca.uses, times, and places of fever about this part
of the country, I am of opinion that nothing whatever is to be apprehended on that score

until the sctting in of the heayy rains in June, and scarcely even then if proper prccautiODS
.aro taken to prevent if,

the 12th instant at Ootacs~

- a few hills presenting nearly the same features as some parts of the Nilgiris.
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The couhtry in our immediate vicinity is entirely free from jungle with the exception of

.

. bo
meter ranges between 71° and 82° in the 24 hours. There does not appear at prfzsent to
any unhealthy symptoms among the natives, nor aro there any to be feared by Qhelr a.ccouéllfs
during the Zeaviest rains, but merely at their commencement and ceasing, that ls,.durmg he
months of June and September, The monsoon, however, is the most f_avorable time for tbe
collection of gold dust in consequence of its be,ing then brought down in large quantities 'ly
the mountain torrents; for during the rainy season the quantity washed by one perion daily
varies from the value of 3 to § rupees, and durine the dry season scarcely from 1 to 2 rupees,
S0 that justice can scarcely be done to the undertaking if the possibility of the rains affecting
the health of those employed be considered an objectign to it.

I now beg to inform you th; ai this in which Mr. Hx}gnenm
18 confident of finding qlimtitilelsb :,léereo?se ﬂ}fﬁ: Igg:nxtﬁ?;hnﬁ:rintends commencing 18 called
Chulimally by some, and Vellimallygi, 'Othe'rs of the natives; it contains the sources of
several streams flowing into g branch ofy the Bevpoor river near Carcare in which streams
great quantity of the gold dust of this distx-ie;:b isy (}:)ollecte 4. In Arrowsmith’s Map this place is
oneandy o} St 12 e o G, 1l ot s of o s rud 1
. an ¢ mountain astion is about three miles further south.
nothing howéver in the shape o ~ question is abo bo found towards it, and from the
abruptness of the intermegiati tﬁqu;nlaoll"o?{;n tal'lleﬁ:z};;?s in somo parts utterly im.passa.ble
80 that in the first instance a practicable path must bo cub for the supplies of &

bazaar, g . :
s th . . A — ly contains a
dozen hui ®r are no provisions to be found even in this village, which scarcely

re'xdii hav? the honor to enclose a list of workmen which will be required to placo all ltxhlngs 12
su‘bmi :ii ab‘t;)rIcomxm?ncing operations immediately. In the first instance I h.a.;'c thotai r?tnorand
expodition. conceive thirty men at least requisite to carry on the work with cer y

- < i ticable
pathway tothe whole to be employed at first in hunting themselves and making a prac

. - : ; he sand and
. searching forthe mountain, and afterwards 15 as miners and 15 in washing the

. " . : ; tive officer
was detaghed ‘gv(:};(lll ttillllst In the rivers, I also beg to to add that, if an intelligent nativ

. ; looking one
party while [ a1 We party, ho would be of the greatest assistance to me i overioo g

: . . 1 remain
pacty : with th other &c. These circumstances, however, will of course
your consideratioy and decigion '

I have the honor to be,
Sir,
Your most obedient humble Servant,

i W. NICOLSON, Lieut.,
(Signed) . 49th Regiment, NI

———

List of Workmen required.

One brick i
Klayer for the construction and repairs of swmelting furnaces and reverberatories.

One carpent,

. e rood
work requireq fOPPthY‘ the construction and repairs of wooden washing bowls and all w |

h
One smity and

TWO Wood_Cutt

€ mining implements, &c.
one bellowsman,
©r8 for the supply of the reverberatories and smelting furnaces.

Deviracorryy .
ril 1831 ' i . NICOLSON, Licut.,
18th April 1837 : (Signed) . W.N o ont, 1.
. DEVALACOTTAH,
From . . ' 22nd April 1831.

vt v, NICOLSON,
To 49¢h, Regi'ment, Native I‘)?_ﬁlﬂf Y,

Masoy 'R, CREWE

, Commanding Nilgiris. )

SIR,-—I have the hon, instant, and, in
or to gck he receipt of yours of tho 20th instani, and,
reply, beg to state that acknowledge the h : ber of
men ;ent{.; I conside!:' tg;.(ta; t'}sfo S Tequired for the men will depend entircly on the num

i h, and

© chest; i 15 should be allowed at least six men eacli, a!
that a spade, a momety, and Picklie‘)iﬁﬁti;ﬁ% Z‘E{Lire d for every man beyond that nunber wxsh
a supply of baskets for CArTying earth. observing ab tho samo timo that the more hands
a\{mlable, tho more expeditious will be 01;1‘ operatiohs. .o

The thermo- :

B e et I

e s o e R Tl e et

=

.

.
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1 have now the honor toacquaint you, for the information of Government, ?ha; Ml;-h Hu%?egg
and myself proceeded yesterday for the third time to the Chulimally mountain OIi) | % (E)m Iz)my
of searching for an old inine which, it seems, was worked long before the‘I_Ionom ;3 A 'siaid
obtained possession of this part of the country, the fearful probability of which ever(l1 , E llsin 2
-~ induced the Rajah of that day to abandon the mine for the time being from a dread o f; de% ih !
altogether, and, making the business a State secret, he issued orders that no one on pain (t) bo i'
was to approach the mountain, on which, I am here told, _he let loose as many wild beasts a;s > [
could procure. How far this account may be true is difficult to say. We have 1o ao gse:
however, succeeded in persuading a single villager to accompany us to the moun.tam n ¢
quence of the above belief. . :

I now proceed to acquaint you that yesterday, after cutting our way for sgveml hoprts_ 12

the thickest part of the jungle on the mountain, we came upon the mine in question, consisting i
of three shafts about five feet each in diameter and 10 from each other, forming on equl}; '
lateral triangle, the deepest of them extending to about 70 feet, since a stone dropped in (tlog
about 4} seconds to reach the bottom ; the depth, however, has no doubt greatly decrease )tf;
the effects of rotten vegetation, &c. On further search we soon found that this mine was ng
the only one, for, having penetrated as far as we possibly could through the jungle towards
the summit of the mountain, we discovered no less than 27 shafts, al] sunk in the same manner
and forming a chain of triangles as before described, the disposition of which with regard_ to
each other leads me to suppose that’ they have all subterraneous countershafts communicating
with each other and probably extending to a large main shaft which, I trust, may be discovered
on the arrival of the pioneers. Hovw these mines could have remained so long a g,ocret appears -
surprising ; however it is certain that had not a descendant of the above said Rajah fnontloned . ;
all these circumstances.to Mr. Hugrenin and made the contract herein enclosed, W.}llch ho'was "
unable to fulfil for want of sufficient capital, the mountain would of course have still remained i
unknown. I have the honor to forward a fow specimens of minerals which I found on tho

surface near the shafts, as also a small quantity of gold dust, the result of Mr. Hugnenin
washing the earth for a few hours on tho same spot.

I now beg to conclude by stating that I am perfectly satisfied in my mind that any labor -

or exzpense whatever that may be incurred in this undertaking will be most amply repaid
hereafter, :

I have the honor to be
Sir, 4
Your most obedient humble Servant,

igned W. NICOLSON, Lieut,
(Signed) 49th Regiment, N. I,

This morning I came accross the new road to the Nilgiris. .
The Moorkooty hills bear from hence east-north-east about 12 miles; Paratmala hills
north-east 30 miles ; Munoor ghat east-south-east, 40 miles. The Cherrunhoya is navigable

fﬁfn now 10 miles beyond Oorzmpooum, from which place I have just now come down in a
ony. ‘

Yours, &e., -
(Signed)  W. NICOLSOY, |

Karcatode is about six miles south-east of Manjury on the bank of the river,
Mr. Hugnenin joined me on the 10th all right.

Mapras,
27th September 1831
EXTRACT.

Tuese minerals are of a class so generally known and und
give them their proper designations, and you will find them des
alogical work you may happen to have in your possession.

The mineral marked “ copper mica > is what mineralogist
very abundantly inIndia. It separates into many thin lamin
and is the article with which the natives form those g
festivals. It forms one of the component parts of the stones
tutes a considerable portion of the bulk of the globe.

The component parts of this mineral hav
chemist in Burope that I conclude the Right I
more on their analysis than mine,

1derstood that -1 have only to
cribed at length in any miner-

s usually call “mica.” It is found
©, and in that state is transparcob
nthorns that are exhibited in their
called granite and gneiss and constr-

e been so fi'eqnently ascertained by the first
onorable the Governor would be disposed to rely
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One by Dr. Ure is as follows 1

Silix e SO 14
Alumina e wr e e e wve e eve e e 22
Oxide of iron o . cee mee asa e ]5'59
Oxide of Manganise ) . . e 0 175
Potash ] s 14-50
10075

The two other specim
chlorite by mineralogists.
have examined both these

ens aro likewise sub.specieé of the same mineral and are both 'called

A_dthough of different colors, they are of the same sub-SpeClesih_
have ! %0 Minerals and have found them so nearly the same that I am mf er
mdmetd t[o ascribe the difference to some slight inaccuracy in the process (arising chiefly I;‘m;
a want of a proper apparat i n in somo degree o 3 Wwant 9
tact on my oo ppart FxF ra (lils for this purpose, and perhaps also in so g

thom conducting the process) than to any considerable difference between
My analysis is as follows ;—

Silix ... ... e eee aee e B0
Alumina | . '. 38
Oxido of iron .., o e e 6
1\{&1(81‘ e ehe dee eme eee ‘ o 123
l)otash Tee vaa oo e sas e
Oxide of Manganise 75
Tagnesia _

0ss

100

The last three substances I have not the means of collecting'and ascertaining with preci-

2?;% b;; Iﬁhav_'e 10 doubs that their proportions are in the order in which they stand. Potash
:r : nba.mse less, ang magnesia least of all ; indecd of the last thero was only a trace.
s briefly tg recapitulate sm—

1. The minerg] marked “ copper mica ”* is the ordinary mineral called * mica * and
98 1ot contain apy copper. . . N
2. The etiilrttl? marked < Iginegz?l gum paint”’ is chlorite, a sub-specics of mica. This
an [}

followi i ribed in books under the name of
chlorite; “12§:§1e§f1t£ Srr)(;lilngl’ltrﬁ:hi ggisﬁt called * mineral gum ” is a pigment
erived from copper and is an artificial, and not a natural, product?on.

3. The carth marked metallic clay” derives that shining and_ metallic appearan}c;e
from the undecomposed mica it contains. It is another variety of the same sub-
sbecies as the last mineral chlorite. It contains neither verdigris nor arsenic.

1 should ¢ smell arising from these earths is common to all efart}llls of. thlslkn‘li.mediate]y
after Ve acknowledged the receipt of your letter and of the mincrals 3
for c}gfgec:?? to hang, pug, igx; consequenc?e of i)x;disposit;ion I had gone as far as 1forto I‘{l (gg
to address g |op; . 209, hearing then that the Governor had left the Hills, I did Iioi;l now gwill
consider this oiter that wag likely to reach you before you arrived at Madras. ope yo
® sufficient apology for the delay.
(Signcd) W. BARNISTER.

(I'rue Extract.) .
(Signed)  R. CREWE, Major.

NangmaNgY, Carcoor Pass,
From ‘ 16th November 1831.

LXEUTENANT W. NICOLSON,
To 4915, Regiment, Native Infantry,

Masor g, CREWE

C’omma-ndfng Nilgiris.
SIR,~I have the hon

. : der my orders
arrived here on the 7, in Or t0 report that the Havildar’s party of pioneers un Y

; : ith the excep-
i Stant Joyed in butting themselves, With °p-
Rzngg(f Yivx(l') t(l):‘ist}(lixi‘:g ’.“;ho tako El?e%rm.‘iemﬁ; ggﬁt?rﬁzpocf)yduty on lcagning the I;l}fthod. Oﬁb‘:::&ﬂi’l
s riet, as T} o from a ryot in e neigabe
the services of the heag Kumﬂ','f obtained for ﬁ‘“ﬁg}:ﬁsfherzbsen?; of Mr. Hugnenin, from
whom T have not yet hearq, ar 1in his employ g

j
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. . ' . ¢ aive you
1 trust eve long to have the honor of sceing you here, 28, it is almost ‘mpoisl?lfut‘geiloi g\eu
any adeguate 1dea on paper of the nature of the work requisite and of the sm2

. rhood
1 have to perform it with, Gold there is in all directions—every aullah 1 the neighbor 1o

. . ashing {rags
contains 1i—and 1 have 1o Joubt we shall collect & good quantity as 500N 88 the washing, 5

. patives ¢
&e., arrive from Calicut, as I have only been able to procure one tray from Fhe
to teach the pioneers with.

1 have to add thaba direct road to Chulimally from hence cannot be madeth‘;lﬁgsgtgi
excessive loss of Hme at present, pasticularly 23 1 find there1s, 1ittle or no water on hould at any
just nOW, without which the work cannob proceed, and during the dry season =

tate be confined to the big rivers and nullahs. '

No sickness has as yet made its appearance in the detachment.

1 have the honor o be,
- Sir,
Your wost obedient and humble servant,

& . NICOLSON: Lieut.
(Signed) wW. NI yord Rayiment NI

Caspur GOLD Mixes
NErR 110N BOATANGADY>

gpd Junuary 183+
From

TiEuTEXANT W. NICOLSON,
Sv.periﬂtending, Gold Mines.
To

Masor R. CREWE,
Commanding Nilgiris.

Sir,—1 have the honor to report, for the information of Goverament, that, ]:?angl;‘zg‘f(i
at Carcatode on the 10th unltimo, we continued our researches ff); tl;c fmos‘t gxlirzé r::{; xa-erave 3
pold in thab neighbourhood antil the 24th, when 3t became e\nt 31' rzg:m o place O s
work that it was not worth while remaining there, 8b 21 rate f{“ ﬁ.inst(i:t S0 therc, & cireuts
famod for gold in consequence of the superior touch of the Sm&b qlié\m dyelsewher o 0 areat deal
stance which greatly affects the nominal value of the I'neml to be of the work in hat direction
of which is sold by tho natives as Carcatode goid- The nature{ sorwarding.

will be found in the detailed reports 1 shall duly have the honor © °

T 2
1 have now to add_thab with the view of pursuing the S‘?Mc;: tg:zl;%hglz ;.hstl}%‘ﬁbf;
Valley we arrived at this place on the 26th ultino and were 00 ha. (it their phe a ﬁas:’be
regular seb of mines worked by five or ¢ix hundred Moplahs, :; o r man to ﬂa gllen _cc(){( or
believed) are obliged to give onc barleycom-weighh of _go\ 3 § by bim W'Eﬁ teu}x:.n " Fno-
day, by Which a direct daily tax of about twenty rupees’ 18 16‘?8 1 gs mad lﬁ Ol{) e p&yl’i:-
anything to Government, On our arrival the whole of the °§ B;he Sh(? (13(1 ; but, in ccm.{e >
wence of my isswing proclamations that in conbinwits their W %J;' ) er ‘1t meet n% m}(-)nft%
tation, a greab number have returned to the mines. Phese WOT g ar t? Y exhenswe ’ A 1;\
are generally from ten to fifty fect, and tho deeper they &° the g\rca.cr 131t 0 uantity of g2 I
to be found, tho only impodiment to the work being the continu® ;"C(’mﬁ“ ation of water “h{%(}

they bave 1o jdea whatever of raising, bub by assembling m greit nux;x ?rslx:lqth chatties. ib
could easily employ bamboo syphons for this purpos® ; but, 83 ouxlﬁ%r > ":1(1)“ be OYQﬂOOkeL' IY-‘
the Moplahs, they would nob $ail instantly to apply the syphor to &l ” ];’,0 er rmnes m the ncif 1{

hourhood to our greab disadvantage hercafter- Therefore, antil we have a sufficient number ¢

. . . 3 - 3 5]
workmen and are sufficiently strong m pioneers OF others to place guards over the mines, w

cannob work them to any great advantage.

14 will ab once appear evident that when five OF gix hundred roen find it worth their Whﬁs‘:
1o work with the miserable and slovenly gpparatus they possess, and with which the very 133,5
each man can possibly find is tho weight of the third of & gold fanam per day, which trifing aayn
work very seldom bappens {as the quantity found by one mai daily varies from that just B
tioned to the weight of ten gold fanams, o1 .which wceasion the mud is alw

! ays taken frow? :Ele ¢
deepest chafts) ; 1t will then, a8 above mentioned, appesr evident that, were these mines 5

matically worked on the Europcan primnple, the quantity of gold to be had wou a be very

-

considerable. But situated a8 1 am without {he nbove means and with so small & pﬂTtZ’a;iz
con do 1ittle more than as many of the natives, and can only for the present continu® 8€

for the most lucrative mines i the district and fot thoso places where it may e

e L A -~~'.<--,-=-u..w-'~"’-—‘f"'_"‘ - R e T
«WH—»RM ,M.»..W ot

w0 while
S0 : , ines
o Cavernment to keep up regular WINNG estoblishments, amongst which number these ™

s s

R

" every possible difficult i
) Coopsal under the cmnni]zma(i1 %‘il
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? 1(1 aul'.lﬂg
may most andoubtedly be classed. The pioneers have Q?llccted nearly an outxifios %EL%?G uld,
the woek they have boen here, and, had I the reguiar Buropeal appamtus& the Collector &
have no doubt, have been a pamul. This will be duly forwardecl to yourse or

you may desire. il
1 have honor to be,

1 ’
Your most obedient gervant,

igned w. NICOLSON Lieut,
(Signe ) Superinte«ndin’g, Gold Mines.

CAREHMBAT JuNGLE NEAR CARCOOR,

95th January 1832.
From

LisuTENANT W, NICOLSON,

Superintendent, Search for Gold Mines.
To - .

Masor R. CREWE,
Commanding Nilgiris.

. Sir,—~In cgntinuahion of my reports for the information of Government, T have now the
;‘“101‘ to_acquaint you that tho Moplahs at he Coopal mines having commencod & system 10
(Cevastatmn. in flling up the shafts, &c. 1 havo been under the necessity of applying & the
. 0}1%*‘01' for a Havildar guard, on tho zn:rival of which ab Coopal (having heard that the, same
system of depredation was going on in the mines in this direution for the purpos® of givini "1
mpediment in_0UT cearch), 1 immediately left half my pm‘tg'. ;*w
the works, &e ; the Pioneer’s [Jevildar with the necessary: orders for ‘P"'Ote{jc‘in;
done to tho mis while I am continuing the scarch and endeavouring to prevent m]m}; 'ch:r
than those t,lcrjles in this neighbourhood, which are gaid to bo very numerons qm} much T her
called # C at Coopal. ~ As yet, however, We have only come UPOR one which 1810 & mount:
Combalamally,” one of the Chu’limany rango close ander Nellialluwm.

Tho average quantity of gold to be found 1% this mine may be faken ap aboub® gold

i‘ ' o >
j{:x?f::{:: ;vfexght per man daily, but in conscquence of the constant soarch wo aré making in the
z:I. or the best mines we have no {ime ior gold—washing~
take this op : . brought P& for the
portunity of & part oturning t0 Qotacamund, who have brougis pay
%ﬁit:fg&ef‘t: to forfvard toyyou b)lrm’;hgn: the goﬁi which has been found by ﬂ}e Pioneers 1ugv’clo
s thelﬁl scarching tho Milambée valley- The situations of the richest wines 1 ghall auly
onor to forward in a rough map:

1 tmﬁ ?ﬁaagim submitting for considemtion the necessity of my party b‘:‘éng mﬁ‘_ﬁ?‘é‘};
whole cor SY iot ,}39’ accused of presumption in Suggestiufr the expé}dl?ﬂcy of teac 1‘ lém“%
S oor dinw\p : Pioncers the mothods of washing for gnhl and fgrpishing them \‘Vltl{ ‘ g
Valuablebn?;’ system which, if well followed up, would no doubt lead to tho discovery © ml ’y

798 particularly in the Koondar and Moorkooty hills, 0 ohich we have Jairly traced

t;{fosjgamtgnzé};whdcontain gold in that divection. Tt may be a3 well to remark € passmzt that tue
ned trays ure very light, an

fortable and useful co d with a littlo ingenuity would form & mnch more com- ¢
' vering for the hea b3

than the cap th d for men who are € posed. to the sud the whole day
F p they now possess. The quantity of gold sent herewith 18 38 follows ==
o .
) mng}}?e S(’lzg‘gil T(nines three ingots weighing thirty-nine new gold fanams and seven
F S orns touch 9, - . b
rom the Killarlumpoya ):md Poonapoya TV Nilambar valley, hree ingots woighis
touch 83). . . ororh-

ine thirteen rivers under tho Moorkooty hills one ingot ® cigh

© new ,
Total sent eiglity—threg: I fanams (touch o). Lt 1 qmutity of gold dust rcnmius':
h it 1 new gol sioht 3 g, Smd g a

ut as it is not melted and thereféjr% %sg; t;f::ll Y; lttc; o lost 1 have not senb 16

thirty ne
From thg éj&&‘ﬁg iagagn;, five barley corns
b errumMpoy® 1

1 have the honor to be,

’ 1
Your most obedient gervant,

o W, ﬁICOLSON Licutenants .
(S1=,nud) Supefinf.endeut; Sea;ch for Gold Hints-
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No. 37.
FivaxciaL DEPARTMEXT,

Fort St. George,
3rd February 1832.
From

Tue Hox. H, CHAMIER,
Chief Secretary.
To

Masor R. CREWE,
Commanding Nilgiris.

Siz,—TI am directed to acknowledge the receipt of your letter of the 7Tth ultimo, and to

transmit to you the ro i . Y

piecegl;i Z{’;Celgl?ns 1‘:‘Ore sent to the Mint without any communication of the cost of the several

real value of fn}'i e card attached to each, but with orders to report both as to the touch and

of cach s oo teac . You will perceive from the memorandum given below that the value

is obvions %’hef; 1?1: than the cost, and if you are satisfied that the cost is correctly reported, 1t

ally of t} % the purchass at the prices spe-ified will be advantageous to Government, especi-
¥ ot the gold from the Coopal mines 1 —

—_——— ——

Value Cost I Value of
Specimens, Weicht . * | as stated jasstatedby’ Gain  |anOunceof
$ht. | Fineness. Touch. by the |Lieutenant in Value. Gold of this

Assayer. | Nicolson. , fineness.

—_—
e

~—-_1\,_$ 2 3 4 5 6 |

o ————

7 8

s

No. 1, C . DWTS.0Rs.| ¢, gns, RS. A. P.|RB3. A. P, | RS. A. P, | BS. A. F.
0. 1, Coopal Mines 2 |B1 3}{ Gold .. . 9?; }5 0 51 4 40/ 125056 |4°¢s

9
Silver .. . O

No. 2, Nilambar 3 "
y ur L\JJCS.. 3 4| Bo 2%{ gﬁlvdcr.. . Qézg }6 8 6 512 0 012 641 4 0

100-0
No. 3, Devgla M Gold o0 '
vilaMines .| 3 4|y 352 Silver 11 1 g8s }6 L1| 5 00| 1 11030106
Copper - 028
—m— 1000

You wi .
commu i WIHwlit?hp':ﬁased.to.preserw carefully the assayed specimens herewith transmitted a_n(%
ing the gold on g e Principal Collestor of Malabar on the subject of the best mode of Obuimll

ave ascertaineq icoount of Government, which he will be fully qualified to state when be .ae
to be satisfieq beégrwhom the ownership of the several mines is vested, and what claims requir
A copy of the let.tei'3 aggflsp“ted passession of the mines or their produce can be obtain€t-
n

matio essed to him under this date is herewith transmitted for your infor-

I have the honor to be
Sir,
Your most obedient servant,

(Signed)  H. CHAMIER,
Chief Secretary:

, ARECOTE, .
grom 24tk February 1832

Lievrenayy W. NICOLSON
Uperintendent, Searc}; Jor Gold,

To
Masor R, CREWE,
S15—For th:’”;;n::zdln? Nilgiris. , our
retu er nformation of Government I have now the honor to TePO™° 1o

™ to the :
Coopal mines after having duly searched as much of the Nilambér valley 83

o e gl TR

’

81

jungle has permitted us to penetrate, and I am happy to add :

; 5 e s | py to add that we have been as successful as
?glil}(}eb&z;{z};:d. br hfe It?lln(?s in thaﬁ dlrec'tion’are innumerable ; the principal ones are, however,
villares beloncrri)gr Ot ’ﬂe ]l'i‘ngle Immediately under the Wynaad hills and near the following
and %Ianeecoot% gTho Cle Eroopa,d of Nilambdr, viz., Carembat, Katchapara, Moondairy,
of water being su HZ d farem ab jungle is mined throughout wherever the ground will admit
the whole of ghe sgiq un der 0511 th‘? nelghbpuring rivers, this being the only thing requisite, as
tho specinon T have Lad ‘:h e hills containg gold, the quality of which is much the same as

ad the honor to forward labelled “from the Nilambir Rajah’s mines.”

This il i h .
2 rup);glsl ;v ;nngix:celve by & small Specimen herein enclosed (weight six new gold fanams) cost

I now beg t : -
g lo state that in consequence of an intimation from the Collector of Malabar,

requesting to sce me respect; i i i
havo the bonos o) iy I;rzi ;I}i'?llxghg:dgfsemtmns, I am proceeding to Calicut, where I shall

I have the honor to be, .
Sir,
Your most obedient servant,

(Signed)  W. NICOLSON, Lieutenant,
" Superintendent, Scarch for Gold.

CaLicur,

Srd March 1832,
From

.

Lizvrenany w. NICOLSON

T Uperintendent, Search for Gold.

Tug
. {E PRINCIPAT, COLLECTOR or MALABAR. -
IR,~TIn ¥

therein contain:(eipg to yours of the 1st instant, and with reference to the communications
OW prices the g e om Govemment, I have the honor to state that my having obtained at such
Purchased thepy, fgommeus of gold lately forwarded to Government arises from my having
the 5W00kars, Whosm the gold.washers themselyes previous to their getting into the hands of
appears that o slin»ht(,3 Lustomary profits would have otherwise made them much dearer; but it
of determinin the Inadvertency has occurred in consequenco of my not having had tho means
caused a slight, ove eiact proportion of each specimen to an ounce, which circumstance has
of the specimey Charge of the specimens from Nilambéir and Wynaad, and an undercharge
valug acoopal. This, however, does not affect the cost of the whole, viz.,

Rs. 15, nor it
. s
stationed at thq se cording to the Mint Master’s report, viz., 18-3-9 ; and if people wero

obtain it at the follmvingm;;‘tles to purchase the gold on account of Government, they conld
s ;- :
Value according
Per Ounce. to the Mint
Master’s Report.
I : ES. RS. A. P.
gy aad e e e 32 3910 6

In the Nil s ven
ambir Vi)
At Coopal and Kalfat?){le
If requireq to

. b . .

hire and borax, g t}?a.;n te}ited Into ingots four annas per ounce must be added for goldsmith’s
cent., Nilambgp gold 99 9 purchase  of Wynaad gold will yield a profit of upwards of 23 per .

Per cent,, and Coopal gold 19 per ceut. - S

Ll 8h 41 40
Tt 36 43 00

.I have the honor to be,
T Sir,
Your most obedient servant,

(Signed) ~ W. NICOLSON, Licutenant,
Superintendent, Search for Gold.



CANNANORE,
28¢th March 1832,
From ,
Ligvrexant W. NICOLSON,
49th Regiment Native Infantry.
To

" Muasor R, CREWE,
Commanding Nilgiris.

Ste,—In farther continuation of my reports for the information of Government, I 'hi;’:atlﬁ
honor to acquaint you that another severe attack of jungle fover, shortlIy zftlelrhmy ?rlx.ove d to
Calicut, rendered it necessary, in the opinion of the medical officer, that I shall be “{)1-” 1 to
this station in order to be in readiness to meet the probable gecessity of iny being oblige
embark on a long sea voyage or for England for the recovery of my health.

With regard to the gold mines which we have already discovered, and the best means of

obtaining the greatest possible quantity of gold on account of Government, I beg to observe
that it appears to me—

g ; t of the
1st.—That the only people who can be employed with advantage on accoun
insalubrity of tl?e climate are-those who are resident ab the several spots

where the mines are sitrated and who have been accustomed to the work.
+ 2nd.—That these people may be overlooked and contro

stationed at the different mines and placed under the general superintendence |
of a-European oficer, who might visit them occasionally.

3rd.—That from the application of machinery to the mines, such as pumps, Stamp}&%
‘mills, washing troughs, &c., Government might rcap the greatest pOSSIt't
advantages, as these would enable the mines to procure a much grea,terhquantl 3;
of gold than they now do, when Government might not only lay artanz' Aact)f
on the workmen without, distressing them, but also lave o O ready had
purchasing a 1

arger proportion of gold at the rutos which 1 have already had
the honor to submit,

lled by trusty natives and peons

. Whether the machinery required could be
as in England may be considered doubtful.
existing circumstances, I may
procuring such mach
end m view, but wo

. ; sti heap
de up in this country so lasting or so ¢
r]IZme?Jul}c?i therefore }‘%eglto sugges{; that, undelf‘
be i ceod at once to Kngland for the purpose 0
inery as mypgzm;gt;(lii;ze?r: measure thlch would not only facilitate tlée
I uld also tend so much to the restoration of my health as to enable me to
continue the researches go successfully commenced.

QB My present state of health not admitting of my drawing. out & plan of the situation of the
iffe

rent mines already dise arked them out 1n map belonging to the Principal
Collector in Malabar gnd ngzf;d,wlhi}::ivfs 1:1?}\:1111 at present able to do, being confined to mY
bed and not eble to put pen to p':aper further than to sign my name, dud Iam indebted to &
friend with whom I am living for drawing up what 1 have now the honor to forward.

In conclusion I beg t ine t ie0 of Government that the allowances which I
have hitherto drawn asga I(’)ic}:;;]x? Otf?i:cg'ehggzmgeen far below the outlays I have been put to
in order to obtain the information T have already had the hovor to forward to Govcm.ment’
having not only had to contend with every imaginable difficulty that could be thrown in =y
way by the natives (and which could scarcely ever be overcome without heavy bribes, preseﬂt~:
&c.), but also having been put to considerablo expense for guides, coolies, stationery, servan Sé
borses, &c., for which I trust that Govornment, with their usual liberality, will deem 1t expedxen'
to grant mo an increase of allowances from the date of my appointment, or such other remun®
ration as they may think fit,

. . I have the honor to be,
‘ Sir, )
Your most obedient, humble servaitts

(Signed) W. NICOLSON, L.icutcn‘tmtlv.l
19th Regiment Native Infantry:




" - 853 -
* - ’

' : * OO0TACAMUND,
gl P e L e, ks o i, ad e o s
) - , - _ Lizvrenast W. N ICOLSON
(Signed) W. NICOLSON, Lientenant. : To S”/Pe?‘?"ilfend;nt, Search for Gold,
" Masox R. CREWE, ' '
O’ommand,‘ﬂy N ’9'57"4'8; . . )
sutﬁciﬁfﬁ? Irelégzzrt:(f g:;‘%gatﬂhacquflint you, for the information of Government, that having

during my voyage round from Canpanore to Madras, I have

— ) !
T ™ . Nellealluwmy ! returned to the :
- }@ Ertcre LT e —— . Jn‘fi oot o forward the foug‘l’;'c}i?‘g;?nnm(fn?ggc i‘igties in the search for gold, on which subject I now beg to
-\. s'
08ress to the hillg by the Salem road, the first place that I could get any

¢ o

i ‘ During my pr
; tidings of pold bei

l! g0d being found at wag Dharmapuri at the foot of the Shevaroy Hills, afterwards

<
el atyamanealam
Catetipiel am g Y . -
A 7 ‘\.%:i’.{.{'!j@;_#—»v__»o« o hood of whicl tixe?: 21;: nikota:_ Addivaram or Stremogay, and Mettapoliem, in the neighbour-
Tetsndere o ';;(L__v_i_“m Zloa 1 1s therefore to be ho ed’ am lnformed, now about thirty peopls employed in gold-washing. It
; Ped wo shall meet with the same success as heretofore on situations and at

such elevation ;
S amongst the hills g will preclude our being again laid up with fever.

: - Thave ng , .
f commercial pq [::'g t(f)agbserve that in al] large bazaars where there is a great demand for gold its
: oL Y touch iy general] exceeds its real value as reported by the Mint Master; for instance, gold
‘~ Sab the rate of 5 0 y 80ld in the Madras bazaar at 15 rupees for the weight of one rupee, which
value ag Teported b TIPees per ounce (troy), since that quantity weighs 3} rupees, while its
being 3 rupees (f y the Mint Maiter i only Rs. 41-4-0. Now the onginal cost at the mines
cial point of view or 9 touch) per ounce, it follows that the profit “to be obtained in a commer-
, BIves a profit, of a‘:)S neatly 50 per cent., while the real value of the metal at the Mint only
‘ that mysy, acerue to (alb 23 per cent. on the prime cost, thus showing the infallible advantages
o ound, by Purchasin Overnment from their monopolizing the sale of gold, wherever it is to be
1; : 8 W direct from the miners before it can possibly get into other hands.

The method .
(f)f. From the ex;et\:r(izzny '8 such a monopoly into effect you will, of course, be the best judge
or Go 18 I haye now had, however, I am of opinion that it will be impossiblo

SOUTH

. m———

pe

; _ N

- N A0 L
/7
A ellerrndoar ~
s o

(e n)z)uz

By ! Vernment
™ f ' ' utmost Vig'ilanc(gzo 113{20(;111'0 the whole or even half of the gold that i3 actually found unless the
\ ~Kee 1 CINg smugpled op 3 mf" hup by small detachments at the different mines to prevont tho gold
\ / ‘3 | broduce of every dap: ¢195ed by the native merchants, who are always on attendance for the
f/ £ of food, raiment &% s work, and for which they never pay the workmen <n coin, but in articles
7 —— s A ‘ ! Profits must 1, ez;op » 00 which again they -charge 'a very greut percentage, so that their
't lead ingo ¢ "H0US 5 and a4 they are in tho habit of using false weights, such as introducing

\.\c‘:;'Q’ 21808 ; L“r - ';' I 1 e ‘
@{Jf"‘,{i‘ﬁ[”ﬂ':\{; goedt EXtortion, theggjllgsb()f Paddy with “which the gold is weighed, and various other modes of
What T paiq fop it v_l{wought by these Swodkars does not probably cost them more than half
merchant, * The wholo of the miners appeared to be entirely at the mercy of these-

v g | < - -
Aateatydyy, 2 7° l,/ ,
e A s -’ s
i} - $2¢7%4 | - 'y g ‘
Rl il : thereforg 1, bo “;ire obliged to give them over every rupec they received from me. It is
would be golq at 5 PPosed that if these merchants had nothing to say to the miners the gold

5 D ey :
oS R T P R s, - What may b :II; 1ch cheaper rate than that at which T purchased it.
feate of > et take meang £, o acﬁual.quantity to be daily procured it is impossible to say until Govern-
' Overnment Preventing the metal from having any other outlet from the miners than

1 : U Beryy, . ]
little machmex-y W(I)lu? Stationed there to purchase it. It must be nevoertheless evident that a
mode of cryghfy . the .orcatly increase the quantity to be procured ; for instance, their present

- Juantity of dugy 3 "a> 970 is by breaking one plece against another until there is a sufficient

PLZ{-L:,- L 1echs .
L ' JrA {] 3247 . 19 . .
2 Cluidirmar L’u:f wtegle. itg:u threg op our tr, 3 tray, which slow mode of working does not allow them to wash more
2. Coprn S . tab mills they ight 1 full per man in the course of the day, whereas with pumps and stamp-
. :’ coor Cherrusm. ) ﬁfﬁned ot ﬂ'{e mingg faI’L}l'?bably wash ten times that number. ~No fear can reasonably be enter-
The gold ields shewso ins gold zalt by ; y Imllcs zmmediately Zz,'? dOr ?}?Coming cxhausted, since the whole country for a circle of nearly
1 additioy ¢ ixer the ghats contains gold.
0 .

th Profits T have above enumerated there is also that of the tax which

Lrert: Aicolsor are markhed i Gits

L At iy & VA . /.5(.1.' Sl /832. a‘PPB&!‘_S.to ha.v e
7y S ot ) authoritios, Thei. bien hl.thel‘ to raised by the Zemindars of districts unknown to Government
for threo men, accor)éyanes from one paddyweight of gold per man to one paddyweight of gold
man daily. 1 havye h;,r(llg w the produce of the mine. At Coopal it is a paddycorn weight per
dlscovered, which 1 c the honop to forward a small map of the situations of the mines as yet
» make oup oy 4 larger scale if required; and in conclusion I beg to

forward a ‘me
z e morandu
?;V*L’Zﬂb:ppﬂé Geapat and $o solicit tho ¢ ns?&eof tho extrg, expenses and losses I have sustained during the scarch,
Hadras Dect 879 ‘ my future Proccedings. ration of Governmont for my future allowances and instructions for

I have the honor to be,
Sir,
Your most obedient, humble servant,

(Signed)  W. NICOLSON, Licutenant,
‘ Superintendent, Search for Gold.
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. OOTACAMUND,
. 1st Qctober 1832.
From

LIEUTEN}‘NT W. NICOLSON,
Superintending Gold Mines in Malabar,

Musor R. CREWE,
Commanding Nilgiris.

h 1
Sir,—With reference to the Minute of Council
gold mines in Malabar, T have the honor to request you will be pleased to signify my most
grateful acknowledgments for the readiness and liberality with which Government have repaid
my humble endeavors, and I now beg to forward a few suggestions for the future management
of the mines. With regard to the

choice of mines, those at Coopal would seem, all things con-
sidered, to be as good as any for commencing operations on; but although the party and tools

which were furnished me last year were sufficient for searching the country, I have already had the
g hia 2 sibly be accomplished on grand scale without the common
machinery requisite for working any mine in the world, viz., pumps for raising the water out of

the shafts, cranes for craning up the ore and earth, stamping mills for crushing it, troughs for
washing it, and (if the metal is re

Al € quired in bars) apparatus for melting it. Allthe other imple-
ments requisite are contained in the

& mining chests of tools forwarded by Government, of which,
however, a much greater number will be now necessary in order to furnish the miners with them;

and I should think that in addition to the two chests already sent from Madras if fen more be

now despatched to Coopal they will not be found too many, Carpenters and smiths (for the
repairs of these articles and the const

) C ruction of scaffolding, &.,) will of course be necessary.
Three-inch cylinder pumps may be procured at My, Law’s dgﬁz’)t on the Mount-Road at 250
rupees each (the price in London is, I believe, £10).

Cranes 1 understaqd may be made up at Pélghat, to which place Mr. Hugnenin .and
myself are now proceeding, but the greatest requisites are stamp ing mills and sfeam engines,
neither of which I fear can be made up in India unless at enormogs expenses, and they could
never of course be compared to those of English manufacture.

. Wlthout the articles above mentioned all that can be done in the present state of the
mines is to see th?.t the.whole of the gold that is found be purchased on account of Govern-
ment instead of 1ts going to the Nairs, &c., as hitherto; and this circumstance will great]
depend on the strict fonesty and trustworthiness of the native civil authorities attached to the
party in counteracting the tricks, obstacles, and difficulties continually thrown in our wa by
those who hgve hitherto shared ip the profits of the mines, and who will now find themselves
“obliged to give up these profits to overnment. I have now to add that it is of the utmegt

importance that quarters rendersq secure from the night air and dews should be erecteg for
. those employed at the mines, without which it is next to an impossibility that the climgtg can

be withstopd Jor any length of time by any but the natives of the district in that ueichbour-
hood ; it is, 1 presume, needless to say that the Revenue Officer who attends on tf, arty
should always be provided with o sufficient sum for purchasing daily the quantity of gold found

in the mines by the Moplahs, .

In conclusion I most respectfully beg to submit that a sight of thes

more than all I can write on the subject, and I therefore humbly b

mittes of such com <

Jo

of the 81st August last respecting the

® mines would do
€8 to suggest that a com-
. : Y assemble gt Coopal with
eration of the circumstances I have above mentioned and of the
e honor to submit for the future management of the yyipeg,
I'have the longy 4, be,
ir

Your most obedie
(Signed) - W. _NICQLSON, Lizvrexant,
Supemntenduzg Gold Mineg i Malabar.

—————

3
nt, hemple servant,

OotacAMUND,

Trom Gth October 1832-
r 1

Masor R. CREWE,
Commanding Nilgiris,
To
Tue CHIEF SECRETARY 10 GOVERN MENT,

. Fort St, George.
Sir,~As relates to the Minutes of Consultation, n
of which was duly communicated to Lieutenant Nicols

nder date 3]st August last, the purport
tion from that officer connected with the labors of the

on, I now beg to enclosc a communica-
approaching season at the Coopal mines,

. * !
L

‘ : 4 . . ' Right Honorable
and I take the liberty of respectfully submitting for the consideration of the Higt

the Governor in Council—

c . ; ithout pumps for
That from past experience and from all information to be ] arriveddzt J;i:l v topprosecuta

the removal of the water out of the shafts it would seem impracticable a ;lg the shafts become

the work ; in the outset two might be sufficient, but after a short tumne, aﬁ d which, if Licute-

deeper, two additional ones woulg be requisite, making @ total of f,OuS’ 6t of building mate-

nant Nicolson’s information ig correct, are procurable from Mr. Law’s dep :

rials at the Presidency.

2. Cranes and troughg I
and I shall take meas g catonl

S

T
ate on being able to have prepared ab Palghatcherry
o oy g of one was stated to
. everything shall ge

i nite in the
e B b st et P e
. ortar, or even sleds ey serve as subs ] o &
circumstances the work cap progresssw(iit%%:taﬁlr:ilsa for)tlner, though not tc? an e:qllxlal e;ith -
purcg‘he mfe ltinlg thé ore I do not immediately see the necessity of, but t-{l:)x;s :3;112: ;Syurposes, ho
ase ; ' ‘ ‘ | |
also for tﬁe gsz d at the mines, The selection of trustworthy persons

ies devolving
conceive };gly 1;)f coolies and superintendence of alll local mattigi; Z:‘:qi‘sm;fleq aately 0
. » 00 the Princip: : ho alone possesse: d
Provide for thejy pert 1pal Collector in Malabar, who p

Ormance, . hould they
S A further supply of chosts of mining tools I would also, reconilm:: d(,):ﬁ((ims by sea, as
Ps be sanctioned, I beg to suggest their early despafe biect of their reaching
. oot f economy ag to carriage, as from the important obje » this season.
elr destin i cient time to be bx-gught into use as required during
4. Smiths and ca

. irs of various
ion of scaffolding and repurs oL TrL )
tools § ; rpenters for the construction of Jders of the Princip
. Coue(lilo;l.se will also, T Couceive, bo supplied on the spot under the or

ine the two
for o s relates to the insalubrity of the climate, and fevers conbra.cte_d gg:;:gl beg to
su Mer seasons, 0 part from want ofyade uate protection against the heavy an ;ppropr' v
sitggest the Practicability of the construcgon of a temporary range of sheds (’?;he country, the

© Rear to the mines of Palmyrz;. axza-;:adjan leaves by the inhabitants ©

resume would he most trivial. ‘ d for Pal-
. In furtherance of th . ; nt Nicolson will leave Qotacamun s in
fhatcheljry on the 8th in’stan;,3 sﬁnd,.l:;;?: g;leél;?ix(l:it, where he will commence prlfa pfff}, flurther
i ggﬁun.lcatmn,with the 'Principa.l Coﬁector in Malabar, and the}‘e await the receip »
uctions, with which T beg to be honored the above points.

I have the honor to be,
Sir, :
Your mosb obedient servant,

(Signed) ~ R. CREWE, Major,

BNt
Commanding Nilgiris.

Financial DEPARTMENT.

No. 257.

9
Extract fro;n the Minutes Of Consultaiibn, under date 12¢A October 1832.
Read the 1,

1 yoy o s 5th Qctober
H°W1ng lettor froy Major R. CREWE, Commanding Nilgiris, datod 6tk Oc
: 1832.

RESOLVED thyy, the M1 two 3-inch cylinder pumps ab
Mr. Law’s depét ang for%gl:éa:g Boar‘d be_mstmlllctetg Y)C; P;;'ﬁ?:;etools to the l"rinmpal CIofllS(;:g:
of Malabar, at the earlipgt, Pl‘act'em with eight cf es delivery to Lieutenant qulsou.t Liouto.
artxcles. cannot be sent, by son bxca.ble moment, for they should bo forwarded direct to
nant Nicolson at Pélghat, ., ~°fore the monsoon, they

- f cranes
Resolved that authorit . . to cause the requisite number o
and trougls to bo mad, ‘:Pya};i)gigiitto Major Greme 18 - £ enters and
The Principal Collecto ) . fficient number of carp
i r use 8 Sulllcion : ficer to be
Smiths to bo supplied to Lieufxg’zflalx\xit;a‘i\afli)c!t:iscj;1 Ila:g a trustworthy Native Rovenuo Offic
* 2



§6
1n attendance ; he will alsg canse a fange of temporary sheds to be erected for the proiection of

the party at night,
(A true Extract.)

To Maj '
o T\IaJOI‘CIZ\). Crewde., o (Signed) H. CHAMIER,
mmanding Nilgiris, , Clief Secretary.
for information, |

7

(A true Extract.)

(Signed)  R. CREWE, Major.
(A true Copy.)

Pavguar : : N ’
96tk o (Signed) W. NICOLSON, Lieutenant,
October 1832, ° Superintending Search for Gold.

&
l

Pavgrar,
From 26th October 1832.
Lizvresaxt W, N ICOLSON,
‘S"Periuiemling Search for Gold,
To :

Maror R. CREWE,
C’ommanding Nilgiris.

Sie — Wit _ ) )
honor to acq;a}ilniefcmnce to your letter and its enclosure of the 8th instant, I have now the

materials and Workx};xc:el:x i‘hat L arrived here on the 18th, and having made every inquiry as to

been the results ;. - Hanufacturing machinery for the Coopal mines the following have .

(1.) That the only substan

eiron and all gy tial article to bo procured is wood.

th er requisites are of the coarsest possible quality, and would

(3.) No Worels‘:::e be continually breaking and getting out ff order.
tOgetherc%n'bc found expert enough to put them cleverly and substantially
slioht_est'idemg all carpenters of the most ordinary description without the
by?)ﬂre them ea'; mechanical powers or proportions, even if models were placed
.on here, and o rg”ghs and rakes are therefore the ouly articles to be depended
alternat,ive of rlx Q‘I_:_thQSe circumstances we must, I fear, be reduced to the only
inquirjes T mo(;) g to the Presidency for assistance, although from all
competent tq :;}e thero in May last I could not hear of any 'wqumeu
mechanieg Witholi fa?k, as they are mostly ignorant of thoso pnnc:xples of
constructed, o W}“‘:’h. no sound machinery of any sort can possxbly be
Cochin, T pe te opinion here is that we should be more successful ab
informeq me gf ° ?dd, that as soon as the Principa‘l Collector of Malabar has
construction ofo all preparations being in readiness at the mines for t}l‘e
in the work , i ql}llartem: &c., the Pioneers will march for Coopal to gssxab
expediency a,n dnt ¢ meantime I beg again most respectfully to submit thei
of such popson hecessity that exist for assembling a committee at Coopa
on the Prcsents ztz(s may be thought the most competent to form an opinion
the propriet S(ihte of the mines and their futurc managcment, as well as of
and with ¢ g an advantagcs of sending to England at once for machinery;
gentlemer Viver I take the liberty of mentioning the names of the following
Fischer o ,Coiz'i) Mr. Brown at Tellicherry, Mr. Caldecott at Alippy, Mr.
genius apd Wbatore, Mr. Lettardy at Ootacamind, all T belicve men of known
district, WOu%SmEml information, who, with the Collector and Engincer of the
prove 1;, b et orm a body whose opinions on this subject would, I presum¢

I have now the }, 08¢ salisfactory to Government. ‘
§ e

or sale at thig place a‘;’?loraio Cstfltez that therc is at this moment a very large quantity of gold

nines (in conseque lmbatore at prices which, although much higher than 8
still actually und%rttrilceei()f' bav.'"]g passed th}rough several hands)gi are by sol,l,; strange anomaly
and its intrinsic value aglirilnsxc value of the metal, as reported by the Mint Master Jast season,
.Commercial value’ €0 that ita ras ma},’ gencra’]ly bg reckoned at a.bout 20 pcr cent_ l}ClOlU 1t3
on account of Government Wiguld still yield a good profit in'the Madras market if boU ght up
azaar is at the rate of 39 « Encloged [ beg to forward a small picce, the price of which mf o
eg to request that . Tupees and a half per ounce; its touch is about 95. I would thereroro
vou will be pleased to solicit permission for me to draw upon the Principa
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Coﬂector:s of Malabar and Coimbatore for the price of any quantity of gold I may be able tlcl)
procure 1n this manner, the same beinge deposited in their respective treasuries. U.'nder a
these circumstances, I beg to request fl?rther instructions as to my immediate proceedmgs.

T have the honor to be,

Sir,
" Your most obedient and humble servant,

joned W. NICOLSON, Lieutenant,
(Sigaed) Superintending Search for Gold.

PALGUATCHERRY,
10th November 1832.
From
Lizvrexant W, NIOOLSON
S"Pe?‘im’endi'ng Se’arch for Gold,
To

Maror R. CREWE,

Commanding Nilgiris.

Stz,—TUntil the recei i instant i er to mine of the
5 : eipt this day of yours of the 14th instant 1n answ
S;g? ultino, T have to infgl‘m you :I}lfa(t) azI could not know whether the pumps, &e., %ild :5 ‘;r(‘)
wait ]}‘1(:;11.2(1{ by sea to Calicut, or forwarded to me at this placo by land, I have 1.1’9‘111;;“ l(%oopal
and Avea é;r. that Information, and I am now proceeding without delay to Calicu
I have to adg that : . 1 ith my duties at
i my purchasi 1d would not in any way interfere with my
g:ér? 2:11111(;}1:’ 25 the Pﬂrchasespmicrl;ztt-,s‘tnegcggcted by natives pliced under my orders; a“}‘li had 3
orized, I haye Teason to think that I could already have procured about fifty t ou.san

rupees worth, yielding a high profit to Government.

1 have the honor to be,
: Sir,
' Your most obedient and humble servant,

igned W. NICOLSON, Lieutenant,
(Siged) Superintending Search for Gold.

OOTACAMUND,
14th November 1832,
From
I\IAIOR. R. CREWR '
To ommandi’ng Nilgiris,
Larvmvane W, Nrcorson
>
g 49tn Regiment Native Infantry. A
I8, ~Advertin which would have met with earlier reply

ad not indisposit 8 to your letter of the 25th ultimo,

.« . on recl d . upon you
BIving up your attept; Precluded it, I can only now urge up 7 h oMk % of apply-
Ing all your meang t(‘)OD to what I consider to be the present main ob‘]i%t;bw“zrg ztn z?y el s(}))ason

ive he work; | mines, in order
:gg;ni;&agngli klégwledggr(l){fl x;%e (:»if;;?g tgoggaex;]elgtcd from such lil,bors,t the ii%ﬁ?ﬁc:;
: T 1 or ¢
desirable, in the e Y a6 tools, &e., already supplied, and any further implements et
cxpedient. vent that any further prosecution of these labors should hereafter be dc

the absolute necessity of

or to give cover to, and I
herance of your arrange-
hear of the state of Mr.
tion of a model of &

A list of pumps, &C , deg at . ) o Th tho b

o e co I have the hon

mocP?c tot]}nlear ths}t by this t.imepy Ouhvi?llf%ggzliefgl’gd Calicut in furt

onts there with the Principal Gojiegtor, and I shall also be glad to

" guenin’s health, and if any ang what was his success as to tho prepara
Mawmping mill long since commenced op under his superintendence.

l
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The purchase of gold in the bazaar of Palghatcherry or Coimbatore would in my mind
be a misappropriation of your time, as your superintendence and science will be so much more
advantageously disposed of at the Coopal mines.

I have the honor to be,
Sir,
Your most obedient servant,
(Signed) R. CREWE, Major,

Commanding Nilgiris.
(True Copy.)
- (Signed) R. CREWE, Major,

Commanding Nilgiris.

CocHiy,
20th December 1832.
From
Lievrexant W, NICOLSOY,
: Superintending Gold Mines,
To

Tae PRINCIPAL COLLECTOR of MALABAR.

Sir,—In compliance with the request contained in _your lctter of the 7th instant, I have
now the honor to acquaint you that I arrived here on the 12th, and having made the necessary
Inquiries as to materials and workmen at this place, I find that machinery for the gold mines
can be made here, but I fear it would be far inferior to what might be manufactured in the Mint

.or brought out from England, while the expense would most probably be much greater ; to

avq1q difla,y, however, I am collecting materials for a windlass cranc of elephant power for tho

;‘Iéalli s afts a{, Coopal, the expense of making and setting up which will cost (as far as ol ot

thei esent able to calculate) between sixand seven hundred rupees ; and although several of

i ® are required, one alone will, I have no doubt, suffice to prove the advantagesto be derived
¥ Government from such machines. ’

e 2. W}ixth regard to pumps, wooden ones can be made, but not iron Ques ; these, homer s
oy s on the forcing priviciple, can only answer for a short time, and I am given to understend
ero 13 o such thing as a forelng pump in Madras.

costg(' 'tﬁ stamping mill for crushing the ore if made here will take up much time, and will
with 1ts necessary requisites) about a thousand pagodas.

4. In addition to the abovei ire g e h-

st : ove iron wire sieves for sifting tho pounded orc, troughs for was

X‘é R;’itesé&c., may probably come to one thousand rn{?ecs more, SO that, an outlay of about

tazes to ban a rupees altogether would, I should think, suffice to prove to Government the advan-
8 ¢ derived from working these mines on a very extensive scale.

5. A reservoir for water should be built at Coopal immediately of brick and chunam,

here i i
there is no water near at hand but what comes from the shaft, and which, from the want ol &
Treservolr, runs now to waste.

but Sl' With uthst defer&_!nce I now do myself the honor to submit the following opinions 3
ut those of a special committee would, I presume, be far more satisfactory to the Right Honor-

as

able the Governor in Council,

7. How long these mines have besn worked and what their average produce has been are

quﬁstlons involving the interest of the natives to answer, and it therefore becomes a very ifhi-
cult matter to ascertain the truth ; their appearance, however, together with the slovenly mode

thmvtvxf:ylf adopted by the Moplahs, lead me to suppose that they have been worked.for at least @

8. The Hon, Mr. Duncan, late Governor of Bombay, recommended a search for gold

mines (according to Mr. Sheffield’s Report) as far back as 1793.

'thg.h And the bare fact of one mine supporting five or six hundred mon and their fﬂml}:es
with the commonest native tosls may reasonably bo considered a sufficient criterion of it8 Y&~

. . .t be

10. 4 ilthough the Coopal niines are the largest we haveas yet discovered, ,t'xs-n%t (t:guse
~supposed that this circumstance arises from their particular situation or quality ; 1! © iat

. mmc 18 5}

there is a dense and comparati - . £ i
: vely enterprizing population of Moplahs in their ar-
nelglfbourhood, and there can be little doubt that, being guided by similar ,.mineraloglcal. ”Egz;)
ances on %ie surface (and these occur almost everywhere uunder the ghats in tl'mt dlretcnt 0
innumerable spots exist, as we found last year, where, if shafts were sunk to the sam® €X

at Coopal, similar, if not much greater, benefits would result,

89

11 1In the present promising state of the undertaking the despatch of boring apparatus
:%:;ng th?dfOOt.Of the ghats under efficient and competenbapersons gusb assuredly be worthy
difﬁcgﬁm era:ltlon Of_kGovernment; to obtain such persons, however, appears to bo the grand

lyin tyl’ and to str }‘im’* the root of it, it would appear expedient to suggest some mode of sup-
F g the service with persons conversant with these duties, either by establishing a school

oty o transforring ono of the Honorable Company’s home establishments to somo mining
cou}n t;)y Whﬁre tfhelr officers might obtain a thorough practical knowledge of mining and of
:;;r;inrfi?sn:?r? Mr.nechimlcs as are therein required, with which, and being obliged to pass
mation to prose cut;nim 0gy and Metallurgy, they would arrive in India with competent infor-
very distant eriod tﬁsearc%les and make discoveries which certainly appear to promise, ab no

1 Thp i > . < ‘moht aflvantageous results to the Honorable Company.
more ix'1 Corxfwafls tth;jlial‘ll;{epot at Cha..tham, for instance, wonld not, I humbly presume, _cgst
of embarking troops, &ec.) gnb" yot this simple change of bounties (with the same facilitles
attainment of the Ob’ject ‘ d;?reg,gOOd Professor of Mineralogy would, no doubt, suffice for the

13. In ; - )
embadied on tr}é?rlﬁ;?nt;me’ élowever, if tho Moplahs who have hitherto worked the mines were
derive such benofits fx?oy aﬁl officered from tho line, Government would no doubt upmedmtely
The employment also 0? ; undertaking as would do away with all doubts as to its success.
the sort at home would such men from the Buropean Regiments as have seen.anythmg of
all, whether in Govern probably be attended with great advantages, for the natives, one and
our views and impede ment employ or not, continue by every means in their power to thwart
tity of the gold dgil four progress ; they will not even sell fo us more than a very small quan-
come to some Y tound, knowing if they sold us the whole of it we could very shortly

correct estimate of tho valuo of the mines.

In co : . .
Coopal nclusion T beg to observe that there does not appear to_be any danger of fever at

al or itg i ; . L
there for thes llafﬁsdlate vicinity, for the present ut least, as the Pionecrs have been ab work
St W0 months, and o case of fever has yet occurred amongsb them.

Finally, wi
ngland, osé’awfl(:? ;ﬁgar.d to machinery there can be no doubt that it may be brought out from
be made up in this ciﬁlor quality, at 'a much cheaper rate and in less time than 1t can possibly

ntry,

T have the homnor to be,
Sir,
Your most obedient and humble servant,

(Signed) W..NICOLSON, Lieutenant. )
Superintending Gold Mines.

Cociy,

From 97th December 1832.

LIEUTENANT W. NICOLSON

\J . . -
- Superintending Gold Mines,

To

Tne PRI
STt NCIPAL GOLLECTOR or MALABAR.
3T ave ¢ . .
agsx\(er to which I b}ée lgonor to acknowledge tho receipt of your letter of the 24th instant, 1
:htamed any disbursgmo Stato I am fully awaroe that until the sanction of Govcrnrx}e'nt i
& workmen of thjg 1. oof Of fands that I may make in order to ascertain the capabilities of

2. Ibeg to addptlaco must be at my own risk.

ANSWET any questiong tl}lxa»: Ihold myself in readiness to ‘make any further communications and
8. In the meay & 3t the Committee ordered by Government may require of me.
value of the mingg, = oC the following details may probably be of service in determining the

. 4. The only warl-
tain what qﬂanti{y o(f)ﬂ\o%“ I have hitherto boen able to rely upon (in cndeavouring to ascor-
Placed under my ordergq €an be daily found by one man) is that of the party of pioncers
at about half a gold fm;;,‘my Wh‘?m the averago quantity of gold daily found may be considered
arc complete novices at t, 8 Weight pop man, It must be recollected, however, that theso men
for years must find a mf; ® work, and tha s Moplah who has been in the habit of gold-washing
ot bo the caso, it is evid ter proportion of the metal. Allowing, however, that thig may
, ont that o ‘Moplah maust find at least as mach as a pioneer, and conse-
red Moplahs are ab work they must find from three hund_red_ to
fanamg’ woight of gold, or about four ounces (each weighing -
per day, of whicl qtfl:mtity'the Rovenue Officer sent by you to Coopal

*

three hundred and fift
eighty new gold f:ma.msgr G
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can only obtain twenty or thirty gold fanams’ weight from the Moplahs per day, who would thus
endeavour to mislead us as to the value of mines.

1 have the? bonor to be

ir
Your most obedie.x’lt and humble servant.

(Siguod)  W. NICOLSON, Licutenant,
. Superintendent, Qold Mines-

CoCHIN,

ond February 1833.
From

Lrzvtevayt W. NICOLSON,
Superintending Gold Mines,

To

1z PRINCIPAL COLLECTOR or MALABAR.”

Str,—1I was duly honored with yours of the 30th ultimo, in reply to which I beg to state,
with regard to the mines hitherto diseovered, that I have already made every possible inquiry 1n
my power on the spot and made mysclf as well acquainted a8 I possibly could with their locali-
ties, &oc., as will be seen in a small map which I forwarded to Major Crewe in June last.

- To the several details, however, 1 have already had the honor to forward I'beg to add the
ollowing.

As connected with all the mines that are worked by Moplahs, I bave repeatedly tried to
get these men to work for me on monthly pay, having offered them five rupees per man, but
they have always refused, giving as their reasons for doing so that, if they worked for me, they
would be obliged to work every day, whereas in working on their own account they.could often
find enough gold in one, two, or three days to support them for a week without working at all,

As connected with the mines in the Nilambfr Valley, which are worked by Curoomba slaves
belonging to the Tirooapad and for which he paysa yearly nigiddy of 1000 o
different circumstances which occurred last year, together with the universal opposition to our.
search \_vh\ch we invariably experienced, and several complaints in Malialam against the Tlro&)aé
pad which were brought to me by a maix called Beganad Nair, copics of which were b

to Mr. Hudleston and Major Crewe, I have ever; roason to think that the Tirooapad must
make enormous profits on these mines, particularly since some Moplah merchants o

to mo last yoar offered to throw a certain number of miners into the Nilambfr Jungles upol

each of whom they were willing to secure to the Circar a monthly nigiddy of from 10 to 12

gold fanams’ weight of gold if authority had be i hich, the caid, would
: . 'y he en obtained to that effoct, whicl, y ’

}}’f. extremely difficalt in consequence (i_ the influence of the Tirooapad and of a man .Citllﬁg

1 inra Menon, a Sheristadar in the Cutcherry at Calicut, whom they accused of boing

cague Wlth the former to keep Government in ignorance of the mines.

3. Asconnected with the mines in Wynaa 1r as I could learn, the Rajah, of Nilambdt
Numbilicottah, and other parts employ g?letgi;:st?ls‘uperintend their sl:wesJ in working
wines, giving therr} a commission on the quantity of gold found. I should add that all these
elaves are wost inhumanly and barbarously treated thoir daily pittance being on® or tgo
seers of paddy in the husk; while the slightest doﬁciex;cy in tho quantity of gold they 2¥¢ ‘-hby
- expected to deliver up is visited with thg most unmerciful floggings and crushing tboir L 23

in 3, kind of vice to such a degree and so repeatedly that they arc somctimes disabled for life
and often left in this state to die of starvation.

4.. 'In reply to that part of your letter in which you snggest that I may visit any Part of

?}]12 %1;;tr1ct tm whlch? from my pasyt expsri:nce , Tmay sgpposc that mines are to bo found, Iﬂ{lii‘:;

o (;.1;)1; o a(ciqumnt you that T have every reason to think that there arc many, mo:lo;n my

e tos \o{x;qre Con the Coondah and Moorcooty Hills, as you will perceive T mentiones “y oy
boub to | jor Crewe, dated Carombat jungle, near Carcoor, 25th January 1832, 2%

about to proceed in order to carry on the scarch in that direction,

1 have the.honor to be,
1r
~ Your most obedient and humble servant,

¢ Tieut.,
(Signed) W, NICOLSQI\,JL};I: 4
s’-‘P¢ﬁntcndz‘ng Search

.ot
APPENDIX C.

. Bxreacton of Gold and Silver from Copper Pyrites.

- " Y tug an
Fred Claudet, Annales de_Chimie, Quatriéme Serie November 1872, Tt XX VI% Z»"-,tm"?’ betng
Appendiz to the Report of the Victorian Board on the Treatment of Pyrites.

. : - 1-
English manufactarers dvaw the greatest part of the pyrites they employ 10 making su

. . ; . _ 2 after
~ phuric acid from Spaia and Portgual. As they all contain more or less copper, t%m {Lsgluei’antity
the extraction of the salphur, are sold to the copper smelters, who, on account of the large 4

of oxide of iron they contain, employ them as & (ux for silicious copper OrC- 11} the opezgggﬁ
they recover the copper from the pyrites, but all the iron passes into the slags. [he extre o
of copper from minerals by the humid method first practised by Longmaid, and S}ncejlplg the
by W. Henderson to the treatment of pyritous cosidues, does nob give IisC to this Loss © b5~
iron of the pyrites. This mode of treatn{ent is now much ased 1o consequence of the 1111101'05;nd
ing importation of these pyrites, which has risen to 400,000 or 500,000 tons T0F7 d the
continues £0 increase. The pyrites are sold according to the amouns of sulphur and cOPP* tez"t
contain. The manufacturers, who only bu . them ¢or the sulpur they contain, sell the roasd.
mmgml to works at which the copper '5-; e:{tracted- Such an establishment has been founde
by ¥. Claudet and J. A. Phillips at \\’iéness, near Liverpool.

. - - o 1s o fair
Spanish and Portuguese pyrites vary little in their composition. Tho follczgl.r_l—fi e
average from the mines of San Domingo, which furnish about half the pyrites used:

Sulphur ) " o 4?) (i(';
ATSONIC o o er wee e e T 45053
TEOM es aee vve een ee eenwee o wee e ‘278
’ C(_)pper . e .es ) 853
Zine ... e een see oot 003
Lead . .o o
Lime... ... e er e e .o .
Woert o T e e GG
S s ™ DL T e e
Oxygen and loss .oy oee eee wee st T
100-00
—

In the last item (1:07) are comprised traces of a greab number of metals.

. .. ol
. These pyrites, after being roasted in the manufacture of sulphuric acid, form the matena
veated for the extraction of é’opper, They contain, with slight variations,=—

S T Y {
Ali.]géhl'lr Y YY) vae XX LI} eseo see . 0‘25
SOTEC ey vue  ene  eee  wee swe e 0T 45505
+ Iron e e e SRt
gg_?per .e ) . ans  s0r . e e et 0-3
4ING sue XX sve “es ..
Gno oo T e e
Silver .. .. e eee e e e 0T vew et Trlft(ic‘;
e&d b . . ree Y see “er aes .o see ‘.-
Lime L 02
soluable residue ... ves 5-85
xygen&ndlosé [ ves  aee wer & :
100:00
—mm

The tra ‘ ding to assa and can
ces 3 . ccording fo assays
Ye e of silver amount to from 20 to 28 grammes per ton & g

xtracted with Profit by the process DNOW to be described.

The pyrit . . ~ asted ina reverberatory
furnace, Ety;ll‘:’;;resldues are first pounded and sifted and are then roasted o T e motallic

; low t : nloride of sodium. The oxidation ! .
sulphides and th cmperature, with CHOTLS : e O ows give Tise to tho
fo"&&tion of sulpia%ccompomtlon of the choloride of sodium which

o
i ++ is found by 8883 that
. o of sod ; loride of copper. When it 18 X ¥ 2 Hhat
e glmegall’ ha;sl e Suﬁi%isnt{{;dri?sutgclfacr]lldmlias bccosle cool enlough, itis E{iacgd “:?t 1;1 ‘I::t%:
Sighily acidulatéd wich o ] i glter, and is severs times WS o
slightly acidulated with hydlx)'ggogfl ci(ilc;ﬁg:)g:ntill thc; copper is removed. The ;nsoluble residud

# Representing 83 of Fez 03-
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' ; and diluted with water, a little |, drochloric acid is added to retain the copper in solution]’;
. e R KT e R e s th ot
. . . : ¥er 1 R 1643 . ) B .
remaining in the tub consists almost entirely of oxide of iren and has abont the following ; acefato of load Wentl?rc:ilvgodl:)gg ;f’glde: a§ fﬁgicsa;:c};?;;%e {v hiclﬁ entangles all the SllV;J!‘-_
i eord] is . ; e L ooty We Lh eavy pla .5, .
conshitucnts according to amalysis ;— ) o ' ﬁ : b‘? precipitate is dried anq melted Wihpa flux with addition of metallic 1301;. ’I:};:d res'}z‘hte
Sesquioxide jron .., . U e e w0 L 9620 =1iron 6733 ‘ - l?g ead button iy papelled ang g, uantity of silver held in the liquor thus de »erl;u otassinm
Sulphate of lead . o e e L L L. 086 oearassayed liguor i then run ipg another vessel, where the quantity of lodide o lpto “abont
opper .., ... .. 018 f 5 OV:I-’ bg t?e 3s8ay to be Tequired g added diluted with a quantity of water eguauowed o
Cobalt ., 0 = s e Ll .. Traces. . sotil efnt 48 hthe Cupreous Liquor,  rppe whole is then agitated and . afterwar d the vessl
Aluming ,,, See ene es L 045 : citle for ours. The Supernatant, J; is then clear. This is drawq off, and 3
P F oo j again filled for 5 fresh Operatiop anttlt iguor (the iodide of silver not being quite insoluble,
T e s i aee e v s wee .l E { . i 3 S0 on A
Sods N Z?ﬁgzhscﬁménfﬁ to the cubi, Metre remain in solation and pass into the cop{}er) . };;E;egf(alzzgjj
Phosphoric acid e e e -00 iodide of sil\ir ae dacc‘llmUIﬂted deposit ig collected. It consists principally o S}Enpf' with weak
rsenic acid e e e e ¢ we .. Traces. ydrochlorie a,’cic;l s of SOPPer.  The latter are easily separated by adwﬁs metallic zinc,
Sulphuric acid ] “ .. . 0-49 ' which in presence'of o depo§m thus freed from copper is decompose , tjl’ o formation of
) Cgiph}lr L T e 016 | ) poluble iodide of Zincwa?rera%pﬁﬂy ond complctelydredﬂCGS( It}il‘»)e SIIIV%Iie“;:Jtdidelof zine, which
orme .., ... .., .. e e 0-03 — is filtered of and, aftep g, CHOWIng grg the products :—(1st) solu oo in the sukaeoqent
Silica ~ ,, 1:22 : OPerations o prayt A0 “tritration 2 is used instead of iodide of potassium in the subseq e
STt e e e R - : ) / 0 pre(npltate fl‘eSh s 1 d sit l‘l'Ch in SIIVGP, compose m
rreat ] qhantities of silyer ; (2nd) a Cposit, 8.
10015 %he foll)ﬁ;gi?)?eazga? téle ffate of metal ang of sulphate of lead besides several other substances
— © Ot drieq Sample will give an example i—.
This oxide of iron, on account of the uniformity of jtg composition, is sold to the iron : Silver | . e e e e 5:95
workers, where it i used with advantage to line the puddling furnaces. The washings from - . gold e . e e ce e .())gg
Wh}c the copper has.to bg recovered arg poured into other tuhg previously supplied with picces ’ Cead . s 6“'6 5
of iron Chl_on o of iron is thyg formed and metaljie copper precipitated, taking with it the small : oPper e, e 0-46
Juantity of silver contained in the liquid, The precipitated copper is then melted and refined ! ) Oside of DOC e 15 20
0 bring it, to the state of merchang, copper.  The liquid from which the. copper has been sepa- P + Oxide of jrop e L 1'-;0
rated Stﬂ‘l contains salts of iron and the alkalies which aro lost, but in the subscquent operations } ' (_;Ulne e, . 1'68
adopted in oy works we obtain op the one hang salphate of soda nearly absolutely pure, and  Tnshburic acig e e 17-"”
on the other oxide of iron in g state of very fine division snitable for polishing  glass. The ' Hﬂ?luble residue T e ves oo e éi))
1!;1(1;;1}(1); b:ftore ;hilprggxpitfﬁ) of the copper by the jron containg, as stated, silver dissohgcd - ] Xy gen anq Jogq we 362 -
> State of chloride, 13 cannot be extracted b ipitation ith metallic copper; for A 118 analysig show . 5 . .. . bined with the zinc
i’ fatsillver being soluble i 5 mixture of chloﬁdeeogs?,’d}ff[;’{’;‘ﬂd“ﬁﬁ,if;fido of copper, the preci- 2’3&3@?&?’ soluble 5; iet ht? teagethe -lto ?11;1; °fmih§oif§‘i§ea§§ i‘ﬁ‘fﬁxﬁfaﬁﬁéﬁi The gold “Ppe‘qifs
Ip;etal?iz; Ez;;‘;i iaékdeeglac%gsnntqﬂ I?H tho biChloride Is reduced to the state of protochloride by tho : g first time It must pl?:}m existed in the mineral, and it would appear that in the

: . : f S Operation of e o
: the most minpte vantity of silver is wholl recipitated by the - Toasting o) -
©Xe033 of copper, hup gl v Quantity . J Pr i , of chlorigy : i ‘his chloride
no longer alr))lpe tc,) 1;101(21L isr(; ‘:cl)ggtfgx? ° plt‘;OtiZChlomdo of czgperf Whm(;h t]ile Chlg r;iiseoiossdéxg:héi ! horeforg enf(?):rss idnlto ; 115 ?Ot reduced at the low temperature %f tl-l;}sl Ilzgd;,t;nglie i%g;ziec It is
: d . . necessary eretoro, to have r XC v ' " how g Olution it il nd 1y precipitated wi ] ’
22232&?{,33?; cos;,}fefr:ﬂ.n"h ntlﬁm thafiabsorbs tho valuo of tho silyer, Thlls] process 1s gii:l(: fus:'i:?i{) ) tgmstf;pamte from theselpl;ot(lilfc:; vte}fé aprecioﬁs n?etals by the ordinary processes of
et oy 1S ano T method of g0 arating the silver from the copper, whic! " Ers contajniy, ; :
consists in converting the Precipitate jntq sulpﬁato ofccoppel‘; but, as the market for this is 3 ng 1871 v § gold and silver. ites, from which we extracted
uly applicallo £0 a limj : } gold 3,175 . © Operateq g 16,300 tons of roasted pyrites, fr 0 orammes of the
& lmited extent. . Preciong moél??mes’ Pilver 333’242 gramines, being a little more tl'mn : tg::;' melting and
Fefining, es © the top, Which produced 80,800 francs after d_eductﬂigiocgf)o francs ; in this
'S meludeq 4., Pecial XPense of separation of the precious metals is about 10, 1 1.900 kilo-
Brammeg ¢ Zing FO8Tammes of iodine, representing the loss of this sulgSt‘:g ce;n?::éral in wei gh-
able Yuantity, Sh;)uld » Temarkable that the gold which is not present in the The cost

loridg of gold is formed, which, rendered more stable by the presenco

The minera} roasted with commg

eSSl : mon salt under has b before stated, several sue- N of the 53¢ 1 8 2 11 the cost of the operation.
ce . < £ocs, as has been ed, e iod Sufficient theless, to cover all the ¢ .
ssx:e Wwashings, by only the fipgt three waters contai,n a notable quantity of silver, cost of thl;;eguab‘;?ys high hag be)cgle;lv: Ir‘nuzht&;;ore considerable by the abxflo:}x;‘nal ;zgéiaésse g§ :11113
« . - L1 an; . . 1 6w
the th’z:e}?‘;% g%uggl‘bcjg ?pre; 1te o trat tho tuwo first waters contain about 80 per cent,, an% an:{‘?:lf;h o inst o o };Iil'ftias cz;lle% ek attent(lione:gnti}] sxl;seiiﬁchs Oin this direction have
nt. . A - . X an; 0 nd r >
one of these waterg markin,gol-zl?oiozﬁiqua“my of silver dissolved. According to analysis o lde of potassium, a

m thig varecll'l exf Ocm?tions' Not only are we ableo by this means to utilize all the x'odinet q(;?;ﬁﬁgsg
Suggested the,id hich 3 great part, as is well known, is usually lost, but also these ] rL iodine
v Grammes, . Which Consisty 1'nea of A inverge Op,eration, on whick I am engaged, for mmuf%@%un;zafs of 1;
Snlphf?lte ofeoda . 144171 §&lt1)0f ver. iy gablating this mmotaliofd row fhs G e o s pyrites is
oride of sad; a. : Oubtleg ) Chargt; ¢ ecious metals to the t
inm 63-914 : 340,000 io?smn 3 but, ) 100 of 20 grammes of precio

areometre a cubic metre of this liquor contains—

v ; ‘ L burnt Py
orine (in Combination with other metals) ... e 66143 : > °n we reflect that in England alone the op emmm:} c‘ﬁ;} 7%0 kilo-
C?PPer . ‘ - 52835 i 8rammeg fou produce thus, with a proportionally mcrcaseh E’ ucl,l a;1 annual
Zine T o 5‘857 i result shoyjg not e . Metals of & value of 1,700,000 francs, we shall seed ; . zrious cupreous
ped D el T 0571 ' coppor oee2blo o reglocted, * g5 700000 franes, e o omtag to apply it 1o, ho
, II‘.OI] N I, see . aee ove e 0457 | Copper ores o Ol'nwrleatment ¥ the wet method, and we are beg[uﬂ}l;g 0 tgg-' and which
Lime . 0‘7})3 - at present are only ,Wﬂ 1, Which contain generally more silver thap Spanis h pyr1 \e; only.*
Silver 0,0'1'37 : . ; Orkeq by the dry method and for the extraction of their copp
e .o ) “es “se cen . . . * “The resultg Ubt . . 4 3 arains of
| 35 y ; §old may b extracted f?&deby thig DProcess at 46 Widness Metal Works show that 065 ounces IOf ngvggd?gm &g': of 8d.
335°7547 ; per ]:gm, oF 12:34. per ouncy o‘}cg v of ordin o Spanish pyrites at a totaldce%st, t’“tfl{’fmgaﬁ}é‘)o’é Loss Oo1a. tha espense of
' ——— ! OTRINg 8 ton of ore § T prog 3 is amount be deducted the v .
i iti : ) 13 redy, Uced. If from this ;
Minute quantities of arsenie bismutg d oth ineral . . lvsis. The : Elernenty of Metaltuygy b““‘}}f‘ih f}'{ hus leqying a’r;;)mﬁt of about 3s. on each ton of ore treated o
above is only iven ag ane 1 y o other mincrals oo omitted in this ana JSIS- ’ r. Miller, of the Melboy, hillipg pages 681-2. - uld the process prove available in this
. Q_g _ Xample, for the silver here given ag 437 grammes varies in our cpera- ‘ colony [Victoria], j would giyo® Branch o ¢ Royal Mint, is of opinion that, sho ctur of odine feom the ses weeds
tions from 25 to 75 grammes o t}, cubic metye qccbordin to the richnes {'tho mineral and . ©f the congt, BIVe Tige 1o 11y formation of o new industry in the manufac
the degree of concentration of thg Yquo e 5 €ss of tho : .

. . quors. W gnly crploy the three fist washings ; these are b
pogrei(}l loli'ife:’ t‘(: Ogg]erll sttthem and allowed o remain till the soliq matters in suspcbnsion settle, ‘ }
and, ¢ the quantit p (%y 3 e quantity of iodide absolutely necessary, we commence by deter- s
inng the quantity of s YeT containeq ip the liquor.  To effeet this 5 given quantity is taken g
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APPENDIX D.

: ] ! Calcutta.
List of Specimens of Quartz with Gold visible for the Museums of Madras and Calc

: Madras Museutn. .
Wright’s Level ... . .

L XN *es 9
. v 5
Wither’s Reef ... . e g
Rosedell Reef . h
New Reef—Prince of Wales’ ... . 1
Waterfall Reef ... . 1
Hamlin’s Reef ... e 5
Cavern Reef ... . ]
Bear Reef 5
Etucull Reef ... ... 5
Dawson’s Reef, Elizabeth Estate o
Reef on Bolingbroke Estate . ... ‘i
Button of gold got by Korumbars ... 1
Reof on Trevelyan Estate h
Reef near Magazine, Alpha Works ... i
Reef, Phenix Estate ... .

Reet, Adeline Estate

\

| 527

_ Calcutta Museum. 6
Wright’s Level ..,

8
3
‘Withers’ Reef ... 4
Rosedell Reef ... . 9
New Reecf—Princo of Wales’ ... 1"
Nedukani Reef ... s 9
Hamlin’s Reef ... . 3
Cavern Reef . . 9
Bear Reef . . o
Etucull Ree{ eee e c ean .se M g
Dawson’s Reef, Elizabeth Bstate ves . : 3
Bolingbroke Estate ... .- . 1
Reef near Withers’ Estate . 1
Reef on Trevelyan Estate ... wo  wor e 5
Reef near Magazine, Alpha Works e o9
Balcarres . e - 3
Leader, Trevelyan Estate ... e -
Reef, Adeline Estate

APPENDIX E.

. s near Devdla as .ascertained by Analyses
; Gold from Quartz and Pyrites sent from Reefs near L o
yield of mc{de by J. Cosmo Nel;;/bery , Esq., B.Sc., Melbourne, Victoria, Australia.

On the 3rd December 1878 specimens of quartz and pyrites were forwarded to J. Cosmo
Newbery, Esq., B.Sc., who has the control of the Labora

tory and Technological Museums in
Melbourne, and the yields as reported by him are as follow :—

Yield of Gold per Ton.
, : 0Z. DWT. GES.
1. Pyrites, adit below Wright’s Level... ... e e 212 16
9. Pyrites, Cavern Reef... ... .. . 1 16 0 ,
© 3. Pyrites, Wright’s Level ... ... .. . 1 6 10
4, Pyrites (auriferous), Wright’s Level ... eee woo s oo (Assay lost.)
5' #Skull Recf Quartz and Pyrites (the yield of silver in addition

was from this sample at the rate of 37 oz. and 6 dwts. per o 10 0
O LT T O PO O N 4
6. Ctg%g of pyx:ites and limonite near the Alpha Mine . )
7. Quartz near Alpha P : T

* Mr. Cosmo Newbery states that there was a little free

: rites.
gold in this sample, the most of it enclosed in the BY
His report is dated 10th Juae 1879, )

-

-

—— .

\‘n 9
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APPENDIX F.

reey of
. ‘ ess of the su

' wring the prog?

The smore important localities where rocks have been collected during

the gold fields in the TWynaad.

1. Wynaad Prospecting Company’s area.
2. Pookote, South Wynaad,

. Hills east of Harewood.,

. On road to reef west of Alpha Mill.

.. Adit below Wright’s Level. '
. Westbury below Seegur Ghat (Mr. C. R Dawson).
. Carcoor Ghit.

. Sheardale.

. Devila.

10. Eddacurra.
11. Downham.

. Iron ore, Harewood,

13. Nundhutty.

4. Trevelyan,

15. Sandhurst.
16. Karambant,
17. Etucul.
\ . 18. Richmond.
: ©19. Gadbrook.
20, Hamslade. -
" 21. Needle Rock.

22, Near the H

ospital, D .
23. Elizabeth, P ovéla
24. Nanjanad.
25. Marlimund. |
26. Avalanche.
27. Simla. )
28. Sispara and Sispara Ghat. 1 from the abovenamed
Norg.— . llected iro
loca,lit?:sf In somfa cases a large number of specimens were (?0 e
1._ ' APPENDIX G. , torous quarts
| u
; . T . .y . idency where auriierd ;
! veing I;Ecxlllllf:rgrm:vpl? rtant districts or localities in the Madras Fros e

i rations
.mining 0pe
i r where gold
. ere the old workings, 0
are NOW carried op re are abandoned g

are as fOllOW —

é- gevéla.

. Pandj Ri

3. Nelliallgy
: . 4. Cholagi,

. Charambadi.

7’ M°°Penard.

« Vytheri,'
Karambayg,

9 . Keu&ku

10. Eddacu;:.l.g °ya and Caracoorpoys.
11. Nilambgy,

112’. Nenjanad Valley,

L QAQNOOY and n
15

18. A

19

20.

21

22,

23,
Lo 94,
; ( . :

25.

valanche towapds Sispara.
- Palghat V)16 e.a.r Wollington.
Too‘dakull River,
» Arliparamhyp Rivulet
rnakyem River,
. Carcatode Stream.
Sea-beaeh iro

:ha‘nlbﬂ & I an, a.dy al,‘a.l()()ndy ana bhenua hO Beypoo!.
.
e g tO C ‘

on th darapoya.
Carumpoya and Po: bank of the Coodarapoy®

AL na .

Mijar and Karka] ip Sg\(;z}? Canara.
Témbraparni.

Godavari.




96

|
APPENDIX H. oY
Table shbwing the yield : : N L -
yield of Gold per Ton of Samples of Quartz tak Reefs ¢ _ 0. | Letter. Name of Reef Proportion of REMARKS.
Careoor Ghit, and Nilgiris as getermin.edab ;ﬂA{rsc:l? eefs in the Wynaad, L | ef. Gold per Ton.
. R
The (Compiled for convenience of reference.) ’

e lett : 1 Z. DWT. GES. _ :
(@) V?V . eIr{Si :gog:)y ]V)vhom the assays were made. (a) | Skull © 0 ]1T 0 Mr. King gives the hlgh: @
() R. Lindon, eputy Superintendent of the Geological Survey of India, - ‘ : est pr0p0rti0nl as 25
¢.) Johns ‘ ’ : dwts. and the lowest as !
Ed-)) \%'.nI:IOanyﬁﬁ-d Sons, Assayers to the Bank of England and Her Majesty’s Mint. 2 (@) | Do. 1st Foot ‘ 9 dwts. ' g
() R. Brough | 31 nostFoob o o) 0200
(f.; I CgsxﬁghNExlsgzlr])",‘B.Sc., Superintendent of the Laborat d Technologi 5 E:% gg: i ) B R P f

Museums, Melbourne, Victoria (Australia). oratory and Technological p EZ; ]I;O- 'igh " Aﬁxﬁﬁéam Jost. j
NOTE-—The sampl . . . L b 0. th . L e 439
the column of remark% .es marked (e) contained no gold visible to the eye unless 50 stated in g ézg gg‘ }g:}ﬁ ,: g 19 1056 {
B | Worpords wee e oL 10 5 2208 |
ght’s Level (pi : ;
picked speci-| 25 13 0 .
10 b mens), ?
11 ((b; Sioght’s Lovel 11 138 0 |Nogold visible. |
12| () |Wepproiking ' 0 6 16
13 (eg Wright's Level N 0o 11 6 '
4 (o) Do. . g 16 16 }
. Do. . 56 13 195 A little gold to be seen !
15 (e) in the stone. "
160 () Do. 504 11 167 |Gold visible in the stoc- |
17| @ g%, e e | 08 2304
' 181 u]])W"”klngs, No.1 Section.; 0 0 1619 -
wlo@ .y n2 0 0 992 ,
(€) Do » 3w 0 1 220 |
20 @ | b . omE 0o 2 221
) 23 Ezg il({iull Wo,"kfngs » 5 » (1) 2 g~25 _
241 (g |9 WrightsLevel | 2 11 185
25 (&) | Wri Do, Fine specks of gold. .
26 (6) nght’s Level 0 1 11 -
271 (e) Skull)l Reef .. . Tl o 16 209
281 (o) | rinos, Vright's Level Quartz.| 0 12 9-4 f
%g (f)- Aéfgh" sLevel ... .. .| 13 9 14 L
(F) t, Wright’s Level Pyrites.| 2 12 10 1
sl Do. do 1 6 10 ‘
1 0 Skall o do. . Auriferous assay lost. Lo
ul Workings ' . i {lver in this i
- he yield of silver 1n i
Auriferoug Quartz and Pyrites. 49 10 0 The ylle in addition to .
¥ gamp
the gold was ab the rate i
of 87 oz. 6 dwts. per 3
ton. There was 3 little b
free gold in this sfan}; P
33 Skull R 1o ; the' most or 1 {
34 813 gﬁght’?ievel Cubic Pyrit 3 1 19 enclosed i tho Pyt
tight’ ic Pyrntes. .‘
35 gut’s L 3 . 3
& 33 } © | oot evel Quartz ... ... 6 4 o samples which gave . , |
¢ West of Wright's Lovel { only minuto SPOCES © o
M . vee 1d. ; :
37 Prince of W go -
3 1 ? 57 Sanmnd » .
38 Ee) No. Secg ss Reef Batton nob weighable. L
39 (e No. 9 D e e e 101
0 Do S o w0
‘es yers > Leer ses et ’ “ - e =
| |y Rormens Sections, 4t Ex-| O 1 803
W R . Led
42 WaleS,e f near Prigce of| 0 17 1 77
43
& 44 % (e) Do, do Minate particles of gold:
\%W!«-ﬁ4




98
No. | Letter. Name of Reet. ggtigoniox&‘ of " RevAREs
per lon. ’ ’
45 (e) | Wither’s Reof 0Z. DWT. ars.

. « o Specks of gold. Several
specimens showing free
gold were collected, but

16 © |c none of these wero
: e avern Quartz tested.
4‘7 g ore sen XN .
(_e) P)’Tltous.Quartz, the proportion 2 13 21-8
48 () Pycl)"x'ftpy “ées being large. 3
ous Quart
§8 (e) Doi e 0 10 259
S I Do, ' 0 11 490
| Y . Do, ; 0 8 50
o ((e; guartz LT g ﬁ 11
e avern “ Casine 155
_ asmg ™ .., ., 0 11 16 Small particles of gold
o were seen in this Cas-
avern Reef— ing.
54 (8) NO 1 Secty z
: t
55 cen 0 1 1094 {A portionofthisamalgam
5‘6 (e) No.2 was lost.
sl @) Nz T 0 0 1747
o Ee)) No.3 | . 1 15 1747
e e L, .
210 oo 0 1 a0a]
. (a) | Koorumber 1 16 0
0 4 0 |Mr King gives the high-
61 (d est proportiou as7} dwts.
62 (c; BO- 4 13 and the lowest as 4 dwt.
-~ ). o 4’8
; " 0 2 12 |The silver in addition 2
22 gg go. 0 15 13 dwts. per to.n.
4 0. Est; e a4 0
Gl (1) | No. 1 Leagers stimated 02 ¢
() Noo;umber, Traces of gold.
0.2, Do.
gg (¢) |No.3. Do, Le(:;gcrs 2 6 16
2o (e) |Quartz 1 3 8
(7) (b) Bear.,, | 1 0 113
n? ‘b) DO' LN 0 4' O
=5 (¢) | Do ... 1 11 o
7 Ebg ID)O' . 0 15 13
e 0. ... . 0 11 16
. . : s of
o [ Ay minste specs
{9 (e) D ®ee . g)O d.
76 ‘ O e L No gold.
9 (" | Do..., " 1 6 588
wl (d) |Hamlip = 0 5 1976
59 (e) Do. 0 16 8
&0 (¢} | Etacnll Pyriteq 1 0 988
ol (e) |Quartz 2 1 81]
23 (b) | Mouarch 0 16 082
% (e) 0. L Tt e 0 11 16
B8 s ) B )
amslue She e 5 229 .
' . 0 3 o Mr. King gives the bigh-
85 est proportion as 7 th"‘Z'
b (a) Hamslage (Water fall) 0 11 and the lowest f;se high.
cre  see 0 Mr. King gives th -
est pr%;ortion as
dwts. and the lowest as
;:.’;—-\\ 3 dwts. .

.

et

£ i

e

e
. == =

Proportion of
Gold per Ton.

REMARKS.

No.
0. | Letter Name of Reef,
86
(¢) | Hamslado (\Vaterfall)
gg (e) . Do.
(¢) |Hamslade (Middle)
89 (c) Do.
90 (e) Kings’ o
91 (& (R
‘ eef behj
gg ée) ehmﬁioHarewood
94 (‘3 Do.
. o e
Reef nopty,
ern  bound
Strathern Estate n}?a’f.x)'lttﬁl(l)f
9 Quartz, ’ )
9 Ezg - RDo. - do
o8 (o | Main Reef Elizabeth‘E
V ! Leef, . state ...
133 % awson’s Reef do. .
101 ée; 8 Dg. g"' |
08 ] @ | Sandhes; o
(a) alca;‘:g:t Reef . ‘
o e .
] (e) Dunbgp Reef
104
s G
} gg (e} Rosedell Reef .,
(o) 0. .
%gg 9 Parcheny Hill Reef
09 | ~ “Casing”
110 . (eg ﬁ)ﬁt’ous Quartz -
n “ hawpjy Estate Quartz ...
£
o Baﬁtery. Road near Charram-
1 () Reo%dgl Pyrites.
©) | Bolingy ey (Mr. Yonge) .
e o _Eﬁ;ﬂl&eﬁReef o aee
11 e ne soil
116 y O S nd o™
U7 1§ () | Bregyy, , FY7008 e
eakf. v
ﬁg ) “1ast Reof, Nedukal
120 | ((z)) K Do. i asi
o ' arambayg, Casing ™
lat (e) Quart,
3| 9 D
124 o) be
() Muragd, Reesto.
l\\% )

0Z.
0

Coo CCO~NOO O coo

o O o

DWT, "GRS,

3

10

b : O LD e [

Ird
S R o R

t QU gy

Qo bt

- QT

O

0 The yield of silver in ad-
dition was at the rate of
2 dwts. per ton.
Minute particles of gold.
0 Mr. King gives the high-
est proportion as 12
dwts. and the lowest as
8 dwts.
18 The silver in addition 8-
dwis. 18 grs. per ton.
18 The yield of silver in ad-
dition 3 dwts. 18 grs.
per ton.
19-68
441
17

Good show of gold. But-

ton not weighable.

21-81

19-77

21-88

13:56

20-82

17-56

15:35

0 Mr. King gives the lowest

proportion as § dwt.

A little gold. Iree gold
was found in this reef
when Mr. King visited -
it.

8
882
6
20741 |
Specks of gold.
Do.

Less than 4 grains per
ton.

Minute particles of gold.

10-99
151
20
335
Do. do.
No. gold.
Do.
1113
Specks of gold.
23-38
14 .
A few minuate specks of

-~ N7 l



100

=

! .
No. ‘\ Letter, Name of Reef. gﬁgogsro%gfl_ " REMARKS.
3
e v
! * 0Z. DWT. GRs.
& {gé E} (e) |Stream Reef .., e Two samples minute par-
T ticles of gold.
1271 = () | Reef east of Stream ... ... e Minute specks of gold.
98 |
& }58 } (¢) |Edacurra Reef ... .. .. Do. do,
130 N
131 i
92 |
53 ¢ .- | Quartz Avalanche ... ... ... Do. do.
(312 1
131 |
& 135 .
136 (¢) | Nanjanad (old workings) ... 0 6 1347 o )
137 (e Do. do. 0 5 12 A portion of this amal-
gam was lost.

Ser———s——

Tae following Assays (Wynaad Prospecting Company’s Work) form an Appendix to Mr. King’s
.Report—* Record of the Geological Survey of India,” No, 3, 1878.

0Z. DWTS. GRS,
Catch-pits not burnt ‘

v 0 6 7

Do. burnt ... . . .. 0 3 21

Blanket not burnt ... . e 0 4 20

Buddle, burnt .. 0 4 18

Reverberatory Furnace, hand ground . .0 11 16

Do. do. not ground . . 0 3 8

Do. do.  hand ground “w 0 6 3

Blanket Tailings, English Assay .ee - 017

(iatch-pit tfrailings, do. do. ... ... . 01 (5)
verage of 200 ton heap, Bnelis 8 .- - . 0

Same stuff, Wither’s Ags’ay 8 Slt_és ay . .0 9 8

N Do. do. Koorumber’s Assay . 0 29

Koorumber’s Assay, Boar Reef, No. 2 180

Do, do. do. ” - 010 9

Do. do. Saud from trials -0 2 12

Da. do. . do. .2 5 0

Do. do. do. 10 o

Mr. Lindon in b

8 report to t o .h Gold Mining Qg ivos th
following as the resu] port to the Southern India Alpha g Company gives the

ts of some assays of “Tailings” cf various description :—

- 0Z. DWT, GRS.

Bu-rpt Tailings from workg 1 3 8

Tailings packed up in river <o 0 15 13
Do. from outflow to tyes ... 1 11 o

Iron pyrites washed out from sand in outflow launder

Assays of Tailings and sand from
Reverberatory furnace yielded at the ra

catch-pits gave at the rate of 3 dwis, 15°36 grains per ton.

Assays were made by me of fve samples of stone forwarded from Estates near Vythery
by Mr. d. L. Yonge and gold was found in all ; but one only gave g weighable button.

Two samples of stone sent from the Chumberra Estate by Mr, R, Lamb ; twelve collected
near Charrambaddi and Vallerymulla ; one from the Grange Estate sent by Captain Ponsonby
Watts ; one from the Eagle Estate sent by George Salmon; two from Teriott and Glonmary
Estate sent by Mr. Percy Batty ; two from Cheppa Toda; and three from the Glenlee Estate,

Manantoddy, sent by Mr. J. H, Anderson, were tested and gold was found in minute particles
in fourteen.

w2 6 16
the Alpha Work were made by me: gand from the

~ The quartz crushed by the Alpha Company from first to last was 779} tons ; and the yield
of gold per ton was 2 dwts. 843 grs.; the quartz crushed by the “* Prince of Wales’ quartz

Reef Gold Prospecting Company * was 822§ tons and the average yicld of gold was 10 dwts.
12 grs. per ton.

R .. .. ..
. P
PRSI DO CPEE 2 2 i Bk =

te of 9 dwts. 1136 grs. per ton;’and Tailings from the .

ST Sumarne Moy AR A B Y

P

A o £

Lo, e

3

oo ‘;.;:3

. ANt PR,

i e e o

e e Baskn B e < m

o




Bt S 4 T . SRS SRS % Lo S nau i § -
T e LT o LW -

C pr——r

TRAFFIC CODE FORM CL

Class, nY

S|

INDIAN TELEGRAPH.

To (Stééioﬁ' '
o=

! // v i,"//'

Frou (Statiow

7

DN

A~

tendered 1o/ rananlasio 9’

7T

Wirds [/ / " (Vi (Madras thede) £ ©

/1)

Day. H. M,

1 LI - 3
Omcu_x:,/-lu's{xioénom./—-(_

-
/./’

. AT .

To (Person) /"’ // ,

oo/

FRroM (Person)

)

L
L

\ e (l__;/.”.’ SR
j== ¢

[

- — — & - 3

7/ e B N se Lt V4

7T T8 T

Lo [ 1T
o 7

AN
T

o

-~
/

2

—
47/

T~

. - T -
vt : R - - . —
v P '/ ’/.7 . }" /Z ,f: L 2 N
Xy : "’”O/ TN A M S (//g/
. N P A o ‘ S -//‘
—_— e T e
| <//u&, YR % Car g T T
\ 1 (’,"’ (’/‘ M y /\/ .‘ //_4 . / ‘/._/// 18
e GO p o

e
T

20

2l

26

7

36

g

ot
\;".' .

L j AN TR R Y,
SIUNUND O i

(B,
~Govt. Tel. Progs,mo, 1108,—31.3-78,—1000000,




o
v
R,

TN

.
i

kY

Aoy

S

e .

S /,

7

/_
L 2’

v

o

i

~ {'_,Tys.

3

r ~.
oy~ .
Wt LN
A OO s
¢ \\\ AR TR o
N i [ -f*
A U G N
ARy
N T e
- T A\‘A a .:‘\ ‘l ‘\\ (\
el TN RN
el iy R
PN N .
{ “ r\

s A N : R
NN, N
N, N ¢ ]
" ™ - o~ N
> \ - N LN
\\j. J . ¢ ; .
T ' £~ RN S B .
[ - N L
S - N o | S~ P
" N PO N ) N
. P TN \-\‘ ': H ~
~ > . N .
r\ \-\\“ .\\ -~ ™~ ‘ R =N
I P T A | e\
LN Ry L . ] )
v o N (N
ALY 8
-

e

e
e

g * 't//'é/,@;’/ 2.

. - ./{,é’ A:Jaz//
G e o

,/?,404«///4/ (//1,17%/ z’ﬂ/z/%aﬂf‘«f
/},,z,//t,// Z? '/ Lo /n insZontl reeerl /ndm/gﬁé«

/pw/u/ s 77 / -

s i .
/ /d/ )15/ /(/L/ fo sy g
) : < t—%té/ / s @ :

v,
tr 7 .
Lt 7
)
4
i
f
|
.
|
- .\~J
D e ' h



A e ey e K i Tk T R v T i . i~ we 3 r e
- AP STy S T D TR - i -

SO,

lrigy
) Mo

Y/
/M(flclu/w”; Z({?Jf )

: S . : N /”du,ul/ltz

_ 4’1/{ //]w /‘7{/2

e g
pu

.
- Py
E
" N ' ' /
. ) , )
- ' . i

R T B R e

| |
| s [’n/\lﬂ/” “ q’
*1%“ l\ )//[ﬂt/m:u"’ 8 7@
i ,
i . T D g S EF awte -V
X . /ZW e X | ' elegra (7/m AL [uerialif na /Afﬂ
s {// %@ | S 3,5' /S %uuu%« /5]; . (172224 J )
‘i’ 1 ' ) . . aen
‘ //W‘%ﬂ‘// S / < //J 4 o 1 /& “5 ﬂqmq ()‘Af/{ A7 e Hodlao mﬁg/ Py /dl X‘ a/lfw/
| | ' | - - //7 / 3 & | 1 7 P aee /f /’ulwm
~ . R o 4 5;// : ; : a7 6 .// j{fl/f(u/*"‘\ //? / [{my(lal é /{/1/_) f\ .
h ' . : | ya A
. o / ’ann/ /ﬁl

. 7
2% [Blw” R 7;//
R , /
’ 4 ,// ! .
deeouspansyuf K7

g e e g

e I L
: St fIa rup/h (’:‘:‘7/ /
' ) /’/uvé/wl Y sl
“ 7 TR S /i .LI”" le - g
\f Tt - -
% = e (anevr?
|




-

teieaw

.

o ———— T T -



Y e,

e

14




	Copy_of_Image00076
	Copy_of_Image00077
	Copy_of_Image00078
	Copy_of_Image00079
	Copy_of_Image00080
	Copy_of_Image00081
	Copy_of_Image00082
	Copy_of_Image00083
	Copy_of_Image00084
	Copy_of_Image00085
	Copy_of_Image00086
	Copy_of_Image00087
	Copy_of_Image00088
	Copy_of_Image00089
	Copy_of_Image00090
	Copy_of_Image00091
	Copy_of_Image00092
	Copy_of_Image00093
	Copy_of_Image00094
	Copy_of_Image00095
	Copy_of_Image00096
	Copy_of_Image00097
	Copy_of_Image00098
	Copy_of_Image00099
	Copy_of_Image00100
	Copy_of_Image00101
	Copy_of_Image00102
	Copy_of_Image00103
	Copy_of_Image00104
	Copy_of_Image00105
	Copy_of_Image00106
	Copy_of_Image00107
	Copy_of_Image00108
	Copy_of_Image00109
	Copy_of_Image00110
	Copy_of_Image00111
	Copy_of_Image00112
	Copy_of_Image00113
	Copy_of_Image00114
	Copy_of_Image00115
	Copy_of_Image00116
	Copy_of_Image00117
	Copy_of_Image00118
	Copy_of_Image00119
	Copy_of_Image00120
	Copy_of_Image00121
	Copy_of_Image00122
	Copy_of_Image00123
	Copy_of_Image00124
	Copy_of_Image00125
	Copy_of_Image00126
	Copy_of_Image00127
	Copy_of_Image00128
	Copy_of_Image00129
	Copy_of_Image00130
	Copy_of_Image00131
	Copy_of_Image00132
	Copy_of_Image00133
	Copy_of_Image00134
	Copy_of_Image00135
	Copy_of_Image00136

