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PREFACGE

HE Federated Malay States have been ror many yvears
now the largest producers of ty ore in the world, but
the netal obtaimed therefront is known on the

Metal Market as - Straits ti.
The country also holds the ibstinetion of having the
fargest hydraulic tnomine i the world wnd one of the

laegest tindode mines,
The extraoniinarye progress of th Protectorate within
he last fow de des bs indinate b related b the o Shiottation
o the Hnstickls, for the revenne obtained from the mining
ftdistry Alm\(H\' and indirectly has heen atilised by the
ddministeation for the development of the country

At one Hime the working ol the mines was almost entirely
uthe hands of the Chinese and the country owes much to
their cnergy and cuterprise in the past. Even now they
arerespousible for approximately 5o pervent. of the country’s
total production.

[t is well known that the tin deposits of the world are
very limited e restricted, and the Federated Malay
States have been fortunatety circumstanced jn possessing
deposits which enabled thew to compete successtully with
x)tlwr fields i the eost of production,

The deposits worked are for the most part alluvium,
and as a natural conscquence the riehor deposits were
exploited firse, whey only hand labour was avaj] able.

It has heen fully realised by the . Administeation, however,
that if production is ty be maintained wnd ore produced at
4 profit, lower-grade deposits must be orked, and that
this is ouly possible by the use of machinery and labour-
saving appliances.

British, Australian,

rench and American capitalists
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Bave alrendy rcognised the attractive possibilities of these

wuiher of companies have been formed for

fields, and @
of systematically working these Tower-grade

the purpos

deposits
Fhe it
he said tow to be in a transitional state.
which were so effeetive for the working of the
profit.

1 industry in the Federated Malay States may
The primitive

methods
sicher deposits can no longer produce tin ore ut 2
it s possible to work cconomically the lowel
bital expenditure must be

but hefore
wrade areas, considerable initial eay
ary equipment.

incurred for neces

I these circumstances, the publication of this m
ing Senior Warden of Mines, detailing
is opportune

emoran-

dum by the A
conditions of working and local legislature, ¢tc
and should prove of inestimable value to those
future possibilities of these

whose

attention is direeted to the
Malayan tin-fiekds.

‘waxk E. Marr, AJUSM., MIMM.

ANCE,
November 10, 1923,



MINING IN MALAYA

O speak of mining in Malava is to speak of tinemin g,
There ure other mincrals mined, such as zold and

coal but tin-mining prepouderates to such an extent
kit almost completely holds the field.  Stilarly, when
tinsmining i spoken of, it is assumed gencrally

Introduction,

Hhat mining v alluvjum is implied. owing again
'o the fact that by far the greater part of the mining is
and has been of that nature
Conditions have altered very vomsiderably since the
ieeption ol mining fu Malaya. The sradual inercase in
combined swith its ever-inereasing
ssfully
deposits which. owing cither to their depth. poverty of
vontent, or wetness, could not be worked in the past at a
; profit.  The introduction of machinery has, however, been
:

the nse ol machinery.
cificiency, has vnabled lhe miner to tackle suee

gradual, and little or no attempt has been made in the

past to suppl;
power-station

power to mining localities through central
. There are several reasons for this. such
as the temporary nature of o great aumber of the Chinese

nines. and the consequent uncertainty of the continuance
of the demand for power.

s the richer and more easily
worked out, greater care has to be taken to mine cfficiently
and economically. The result of this is that the proportion
ot ore won by European methods as against Chinese methods
is continuaily increasing.

The conditions ubove expressed eall for mining on a
large and comprehensive scale adequately capitalised in
order that the ground may be mined cheaply and cfficiently.

The oceurrence of tin in the Malay Peninsula appears

3

worked deposits are becoming
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o have been known from very carly days. There are
more or less redinble records extant that Prolomy
istors of s copnisant of these deposits at the tand when
the first Cornish tin-mines were being worked.
That the Chinese have been working these depoits for the
Just several eentuties is mueh more certain. Their records
of e carhy part of the fifteenth eentury speak of tin being
found in the mountains of Malacea, and that men were sent
{o ook after the wining of it
D Albuguerque. the Portnguese eonqueror of Malacea.
Jentions the suppression of the current Malay tin coinage
in that settlement in favour of his own Portuguese tin
coinage. Chinese records again mention tin as an artiek
of export from Johore and Palang The Dutch in the
soventeenth nnd cighteenth centuries endeavoured to keep
a monopoly of the tin produced i Kedahand Verak.
Towards the ctd of the eightecntl contury the annual
output from Pernk was estimated at 5.000 pikuls, which
rose to &.500 pikuls in Newbold's time. The bulk of this
tin was won by Malays in Kinta and Batang Padang. Tntan,
in Upper Perak, has heen producing tin ore for the Jast
three hundred vears at least. The discovery of the rich
tin-ficlds of Larut, however, was the main cause of the
exploitatiov of Malaya for tin, and the faction fights which
took plice there between the vatiows cland of Chinese in
the seventies led to British interference. and so eventually

was evolved the present administration.

The oldest kuown rocks belong 1o the Carboniferous age
aned axe mostly calearcous in character. They are componed
of ealearcons shales and Hmestones. Fossils
Jmve been found which definitely place sone of
these rocks in the Carbonilerous age, but there is evidence

Genlogy.

that others of them may be of Perminn or Pormo-car-
haniferons wge.

These rocks. which iave been found to reach a thickness
of ws much as 5000 feet. are in plices found associated
with shades and quartzites. and are kngwn as the Raub
Series. owing to the big deposits of them at that pliee.




MINING IN MALAY A 7

Venawger sieposits than the ihove consist ol shales and quactz-
fess They ave widely spread and sometimes have sadio-

e cherto interbedded with theny. Other chert deposits
wiween the Raub Series and the shales and quartzites are
snown as fhe Chert Series. The age of fhe shales and
auartzites ranges rom the Trias to rhe Middle Jnrassic,
s far as e be Judged from available evidence,  Before
the rompletion of the ddeposition ot the Raub Series and
sluring the deposition of part of the shales and quartzites,

oleanie rocks were erapted. and ave found in many places

ML SHOWING SEEAVY FALL,

i Pahang. These voleanic rocks are known as the Pahang
Voleanic Series and consist of the wsual voicanic rocks.

lavas, ashes. quartz-porphyry, ste. The limestone of the
Raub Series forms the numerons limestone hills of the
Peninsula.  The quartzite of the vounger Mesozoic deposits
forms some of the finest mountains in the country. such as
Tuhan in Pahang, Kendvong and Knmei in Upper Perak
wd Kedah Peak.

Subsequent. to the deposition of the lmles and quartzites
vonsiderable varth-movements fook bizce, resuiting in the
intrusion of large masses ol granite towards the surface.
Some of this granite carried tin ore. which was deposited
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hoth in the granite ard che snrrounding rocks. The tin-
hearing granite is wwally vieh in silica, w hereas the horn-
blende granite earries no tin, Flow of the unconsolidated

magma produced A geissose structire in some of the

granite.  This is found in Jarge axcas in Upper Derak aboy
the Temengor River, Gneiss formed Ty eruching of the
granite subsequent to consolidation s found clsewhere.
These large intrusive masses of granite form the mountains
of the main range and chewhere and are Mesozofe in age.
but there are indications of a much older granite, though
none has been found in situ.

The next phase was the denudation of the superincumbent
strata, Only three small pat
that at Rantau Panjang in
Selangor, whence comes the eoal; another at Enggor
on the Perak River, with a small seam of coal; and the

s of Tertiary deposits

remain as far as is knowr

third on the borders between Perlis and Singgora, also
carrying coal in small quantities. The alluvial deposits
on the coast are very large. A bore of 852 feet was put
down near the Bernam River. but it failed to reach bottom.
Another is down to 437 feet and is still in alluvium. These
deposits contain much decayed vegetation and the water
from them is brackish. Marsh gas is sometimes found:
The inland slluvials are the souree of most of the tin ore
found in the comntry.  In plaees gold is found mixed with
the tin ore, and in Pahang and elsgwhere gold is found

alone.  Another reeent deposit found in alluvium is that
known as laterite. This takes two forms. One, found
in Malacea. is like the Indian laterite: it ean be easily cut
into blocks for building pirposes and it hardens on exposure.
The other more common varicty. a fermginons red eartly,
is used for minor roads. paths. ete.
Thongl there are hot springs in many places. the country
is free from voleanoes or severe carthquukes.
The Malay Peninsula Ties hetween the first and the sixth
Physionraphy. pnr{\}lel and \{vt\won cast longitndes 100° and
104°, Tt has for its main physiographical feature
the great chain of granite mountains, in places rising to
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over TO00 teet, lormumy the mam range, which stretches from
bevond the north of Perak in the north to the Newri Sembilan
u the sonth.  This wreat sranite intrusion is tlanked on the
west by limestone intermingled with deposits of sehist and
siays. Farther west other granite ranges appear.

On the east in Pahang quartzite and shales dlank the
ain range.  Quartzite appears farther east, but on and
near the coast granite again supervenes. One of the

features to the cast of the main range is o huge isolated
mass of granite known as the Benom Range, which rises
to a height of 8916 feet.  [n the north of Pahang rvises
Grunong Tahan, a mountain 7,186 feet high and the highest
in the Peninsula. This mountain forms pact of a range,
romposed of quartzites. shales and conglomerates. which
n Ketantan.

lies partly in Pubang and partly

The physical features of the vountry are very fine. The
mass of the jungle-covered main range with its many high
mountains forms a magnilicent background to the valleys
beneath it, These vaileys are the more picturesque on
reeonnt of the appearance of isolated precipitous limestone
cliffs, which appear so frequently in various parts of the
Denudation by weathering, and possibly by
heavy tidal action in the past, is cespousible for their
appearance. They are crowned with thick vegetation,
which sometimes spreads down the sides. The subsidiary
hills add to the beauty of the landscape. Some sunrise
elfects are extremely fine, with the mist lying in the valleys
and the heavy shadows ; but it is in the evening at sunset
that the whole beauty is scen. The sunsets are at times
almost bevond description and their colour-effect on the
trees is wonderful,

The rountry is watered by many streams of various
sizes, of which the Pahang River {about 250 wmiles long)
and the Perak River (170 miles long) are the largest. The
atter river has an average tlow of roughly 9,000 cubic leet

sonnt:

per second. The country where it has not been mined.
ot where there is no agriculture, is all under more or less
heavy jungle, which consists of a close agglomeration of
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small and medinmnesized trees with ocensionad Jaree and
sometimes enormous trees. In places Tavme clunips of
hamboo occur. Beneath the trees there s wsaally a thick

growth of smaller vegetation. The whole earth o impreg
nated with suppressed vegetation, which at onee appears
when a elearing is made.
The dimate is hot and moist.  The temperature varies
on the average between 837 Fo fn the dayvtime and 657 at
night (the latter unfortunately somewhat nn-
Glmatesnd  frequent). with a mean of about s0°. The
Bumidity s g

at. being about 82 per cent.

The country is subject to two monsoous, the sonth-west
from May to October and the north-east from November
to March, The west side of the Peninsula is protected from
the former by the bulk of Sumatra and from the latter to
a large extent by the main range. The result is that
climatic ehanges are shight on the west side, though there
is a tendency towards drier weather in June, July and
August and wetter weather in the Jast three months of
the year.

The east side feels the full foree of the north-east monsoon,
especially on the coast. In the district of Kinta (the
principal mining district} the two wettest months are
November and March or sometimes April. Tt is very
seldom that there is a spell of more than three weeks
withont any min.and cven then the dew is extremely heavy.

In the hills the minfall is very heavy, an average of

258 inches a year being observed over a space of seven
cars in one observation post. Ou the plains, however,
as little as 60 inches a vear was observed in one station.

The average rainfall on the plains may be tuken at 90 inches.

The tin ore, invariably i the form ol the oxide

sussiterite,
is found i many shapes and forms.  Sometimes, but rare

it is found i laege erystals, but usually it oceurs
Modes of N A .
Qoturreoe: 45 3 sand of various size of grain from picees
ia. y N
the size of a pea down to the finest four. The
eolour, though generally o brownish blaek, varies from
clear white, green and ruby

wredd ta almost pure black.
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avel sderived

wehrs i avers ol detridal

the seranites with uarts and white olay wderiving

Abrvimns which g e may o sontain tin ore, 1t i

fortiad i siie bothoas an original mineral and o stringers

md veins in gk

vith arsenead

e aranite, and i veins insehists and mised
wel iron pyrites in the lmestone. It has

Beerncisund in the form of 2 brown sand eomented together

by enleite,

Jehoshaphat
considerabie
Aeposits of houlder

Fhis was in o famons ddeposit known as the

originally Josephat) Mine. Tt is found in
quantity disseminated  through the huge
lay which are sueh a feature of Gopeng

and elsewhere,
The richest deposits are found at the Junction oi the
Hmestone and other rocks with the eranite. so that, in

sieh a

valley

as Kinta tlanked on vither ~ide by wranite

hills with Timestone in the centre, o birds-eve view will

show s eontinuous series o mines hoth working and old

on vither side of the valley with a stretch of agriculture

rumning down the centre. There are, of course, cxeeptions
o this. and much tin has been won front deposits Iving on
the lunestone.

On the ¢

solidated.
through to the granite. They hear a strong resemblance
to the Cornish deposits. This mine is one of the biggest
tin producers in the world.

The presence of wranite does not necessarily mean the

Past coast of Pahang there is an extensive deposit
1 sedimentary rocks which i worked by the Pahang Con-
A large series of lodes vecurs and continues

presence of tin ore. the ocourrence of which is most uneven.
but it may be taken that the more acid the granite is the
more likely it is that thexe will be tin ore, and viee versa,

Wolfram is found with the tin ore in various places in
the Peninsula, the largest deposits beiug in Kedah and

Trengganu. Tourmaline is usually fonnd with it,

Jemmsten  Scheelite iy found near the limestone contacts
in Perak and Sclangor.  Fluorspar is conmondy
found with it, and sometimes in o very concentrated

form.
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Gald ovcurs i various parts of the country, but ehietly
in Pahang and Negri Sembilan in association with the
voleanie series and less acid gramites. 1t is

Gold. N
stretehing {rom

found along a belt of countr;
the southern boundary of Negri Sembilan throufh Pahang
inte Southern Kelantan and Lower Siam. It is also found
in Upper Perak in the head waters of the Perak River.
It is found wmixed with tin ore in the Bidor district to a
small extent, the amount recovered being about 100 ounces

a month,

Monazite is found disseminated all over the country, but
in small quantities, and is generally associated
with tin ore, from which it is separated mag-
netically. The market is uncertain,

China dlay oceurs in many places and is very abundant,
It is of good quality, and is now being success-
fully
Limestone oceurs as large isolated masses, and is in a
form that can be and is worked inte marble of
various colours.

Thosphate is found in the caves in the lime-
stone hills.

In the remains of the Tertiary beds is found coal of &
lignite variety znd containing but little oil. It is success-
fully mined at Rantau Panjang in Selangor
and provides fuel for the mines and the railway.

It is not considercd that the possibilities of finding oil
are at all favourable, the evidence available being cither
negative or against such a possibility. An
attempt has. however, been made by boring near
the mouth of the Bernam River, but so far without suceess,
although a depth of 587 feet has been reached.

Tin-mining at the present day may be divided into the

Monazite,

China Cloy. 0
xploited,

Limestone.

Phosphate.

Coals

oit,

following various forms :
(i} Open-cast mining {¢) with trucks and
rails (& hy hand labour only.
(il Gravel punping (e) with water under

Present

surc.

pressure, (B} with water without p
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wit Hydrandicing, i sing water noder atueal ppres-
aree A sing water dnder et dicidd PECSSHTe. 101 asing
vt

s without pressnre.
sivi Dredeing by ta) buckets, o0y suetion cutters.
vi Shalting rar i lodes, (01 in alnviad sround.

* Dudang 7 or panning.

EALAT MINES LTD. NORTH 001

1) e} Mith trucks and rails. Some enormous cxcava-
tions have been made in this way. Lahat Mines Ltd.

has two open-cast mines adjoining vach other
of a total area ol 37 acres and a depth of 200 feet.
A further depth of 130 feet has been reached by
shafts.  Nearly +.000,000 cubic yards have been excavated
by hand since 1912, Tronoh Mines open-cast before it
was finished had o length of 1,550 fect. o width of 320 reet,
and a depth of 150 (eet, showing that ubout £,000,600 cubic
vards had been eut and lifted into trucks by hand labour.
The Sungei Besi Mine is larger, being 2,180 feet long, 79 4 feet

Openecant
Mining.
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wide. with a depth of aboul 100 feet: abuut 3.500.000
cubie vards of ground have been taken out of it.

AL the ground is eut by hand labour using the changkol
1 form of hoel. The tin-bearing grownd eut is cither litted
by haskets or allowed to fall into trucks. whielf are cither
i by hand or by w light Tocomotive 1o inelines up which
they are hauled in trains of two or mure to the sirface.
The contents ol the trucks are dumped into puddiers. which
may be either of the open circular deseription, using harrows
hauled round by arms mounted on a vertieal axis, or of
the encdosed type, where the ground is broken up by a series
of knives mounted on a horizontal axis. The resultant
mixtare. with water added. is then sent down shiices in
which the ore is eaught. Before reaching the tin-hearing
ground, or “ karang.' as it is called, the overburden has
to be stripped, and this work continues as the mine deepens.
This is treated in a similar way to the = karang.” viz. by
hand labour and trucks. the contents of which {
less) are dumped beyond the limits of the open-cast.  Con-
siderable pumping machinery has to be empioyed at times,
especially in the vieinity of limestone near the contact.
The various forms of prime mover will be deseribed under
* Machinery.™

[ value-

The method deseribed above is used both by Europeans
and Chinesc.
(%) B;

method, The ground cut is put into flal baskets, which

Band labour only. This is w purcly Chinesc

are hung on cither side of a pole and so carried by coolies
up a notehed log to the surface.  This is admirably shown
to Ghe illnstration on the front cover. which wi

made by
Mrs. Humerton, of Havtor Estate, Kapar, at the tegquest
of Government.

Another methad of raising the tin-bearing gravel is to
churn it into a nud and Lift that mud from one jedge to
another by means of a tin bucket at the end of a long pole
Gl the surfuce is resched,  Wet mines are dewatercd by

means of an ingenious chain pump made of wood. in which

boards set at right angles to a wouden chain lie close litting
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in o wooden trough set so that its buse iv in the sump and

its upper cnnd high enough for the water to flow away, On
revolving the chain, cither by a tread-mill ot by a water-
wheel, the mine water is brought to the surface, In other

mines a portable steam engine or an oil engind is used in
conjunction with a turbine pump to dewater the minc,
Pulsometers are sometimes employed.

The ©

ang,” having been hrought to the surfuce, is.

if necessary, puddled in a square pit by hand and then
carried to the eleaning shuices called ' landshutes.” These
are coffin-shaped boxes.  Water is brought into the head
of the box and the “karang ™ is introduced by a coolic at the
side. A coolic stands in the water and rakes the concen-
trates up with a changkol. The waste matter is dug out
and carried away by other coolies, often ferule. This
process is the subject of the other admirable study by Mrs.
Hamerton shown on the back cover.
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(i) {0} Using water under pressure. There are only
one or two mines now working under this onee very popular
method.  On a pontoon are mouuted two large

Grvdl  pumps, one for pumping water through a
monitor or jet, and the other for fitting the

resulling gravel, sands and water. The necessary machinery
for driving these pumps is also installed on the pontoon.
The monitor or jet cuts away the grownd and the gravel
pump lifts it to the surface, where the ore is coner ntrated
in the usual siwices.  When it is desired to move the pontoon,
the paddock is allowed to fill with water and the pontoon

is flouted and so moved with ease to another place. The

paddock s then pumped out by the gravel pump.  This
method has Iost its popularity owing to it cost and the
advent of the more elficient Dueket dred

ge, though a very
up-to-date steam clectric plant is working suceessfully at
Rawang.  Its use is confined to Europeans.

(5] With water without pressure, In this method water
is allowed to fall down the face of the exeavation and the
ground is churned up with it by coolies, who lead the

resulting mud to the sump of a gravel pump, which Hfts
the mixture to the surface whenee it flows down concen-
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frating ~luices,  The waste material is contined within the
fimits o @ dumiping-ground and the swater s irequently
sturned Lo the wine for further use. The sravel pumps
ary in siac from O inches, a popular size among the Chinese,
to 14 inches for the larger mines. The power used s either
nilable, clectricity,

it fay Using water nnder natural pressure. A dam is

steam. i, or, where a

made in w suitable place in a stream-hed and clevated as
much as is necessary above the level of the mine,
The inpounded water is then cither sent down
pipes direet to rhe mine or s led by means of ditehes to
@ box known as the pressure-box, whenee it Hows down
pipes to the mune.  The water, which Is now under pressure,
the amonut of which depends on the height of the pressure-
box sbove the mine. is allowed to emerge from a4 monitor

Hydraulicing.

which is Hie o fireman's jet on a large seale. This jer,
plaving upon the Tace of the mine, cuts it down with vase,
e the resulting mixture tlows down a diteh or wooden
stuiee where the tin ore is concentrated, usually by women
msing a round. shallow, wooden dish cailed rulang.”

When conditions are such that there is not suificient fall
{or the mixture, an elevator is employed to [ift it to such a
height that the requisite fall is procured. The usual form
ol wlevator consists of  jet of water issuing under pressure
from a nozzle, which is set in a cast-iron {rame and has a
pipe erected above it in such a manner that the jet shoots
straight up the pipe. Orifices are connected by an annular
pipe to a pipe leading to the sump, and the material brought
down by the monitor is sucked up and lifted to the head
of the sluiec-boxes.  Gravel pumps are sometimes employed
to do this work. An instance of the latter is that of the
Soeiété Francaise des Mines d’Etain de Tekkah {usually
known as French Tekka), which uses the first 300 leet
of Lull for the purpose of developing electrical power and the
remainder for procuring water under pressure on the mine.

The quantities of water used and the pressures obtajned
vaty very considerably, from installations using  only
100 cubic feet » minute under a pressure of 50 lb. to the
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big pipe line of Gopeng Consolidated and Kinta Tin-mines,
which earries 6,000 cubic feet of water a minute and produces
a pressure of 170 1h. per square inch on the mine. The
of the jets used varies from 1 inch diameter to 3 inclies.
The power produced by these larger-sized monitdrs working

Sz

under Bigh pressures i considerable, and the ground is cut
extremely quickly by them. A S-ineh jot working under
reyv at the

« pressure of 170 [h. would have u potential ene

HYDRAULICING WITH MONITO!
Frangaise dex Mines @

(Socié

jet of about 310 1. Compared with some installations
er. sall. Some of the latter

in America they arc. howe
use 1lineh nozzles working under a pressure of 430 1b.
and develop 13,000 Tup. per jet.

An adaptation of the progess deseribed above has just been
introduced by Mr. Powell, of New Zealand. The main
departure of this method from the usual consists in taking
the intake pipe of e clevator, which normally extends

only to the sump, ight up to the face. The result is that
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the ground cut anters the suetion pipe at once and the
necessity for maintaining levels or blowing the cut sround
into the sump is done away with. Cutting can therefore
be carried out continuously, resulting in a much greater
sutput for the amount of water consumed, The wear on
the suction pines and elevator detracts somewhat from the
advantages of this process, which is, however, at the present
only in the trial stage.

(b} Using water under artifictal pressure.  This method is
similar to that deseribed Ai)()vue\’(’,(‘pt that the pressure water

PIPE LINE

(Gopeng Consolidaled Co. 1.1d.)

is supplied by u pump, either turbine or reciprocal, driven
by any suitable form of power.

) Using water without pressure.  This is known locally
a8 " lampan  working.  Water is led through a ditch cut
at the foot of a face. The face is eut in steps, starting from
the top, and when the foot of the face is reached, the steps
are cut away working upwards. The ground so barred
down falls into the ditch, where the waste earth is washed
away and the tin ore remains. This is cleaned up and
voneentrated later.

It will be seen that hydraulicing produces considerable
quantities of waste material, or tailings, the proper reten-
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tion of which s a matter of anxicty both to the Government
and the miners, and, in cortain cses, of considerable expense
to the Iatter.  Where no great volume of flood-water is to
be allowed for, or where there is no large naturfl stream
to contend with, the problem resolves itself into the con-
struction of suitable impounding carthworks and a masonry
mum estimated

spillway, so designed as to take the max
flow of water. The spiliway should also he capable of
being raised quickly and easily.

(iv) {a} By buckets. All the hucket dredges used in
this (mm(r\' conform more or less to standard but vary
considerably in size and age. A number are
converted gold-dredges obtamed from Australia
and New Zealand, but the majority are new. In the
latest construction the tendency is to increase both the
size and the power. The principle is simple. A number
of steel buckets of capacitics varying between 5 and 12
cubic feet are joined together by a chain made of steel
plates or are linked up close together. The latter is' the
more modern practice. In one instance of the former kind
an apron of steel is placed between cach bucket to.catch
and so save loose ground which may spill from the buckets.
The chain of buckets is mounted on a steel ladder, at the
upper end of which is placed the receving hopper. The
lower end is hung by a steel Tope and by means of shieves
ean be raised or lowered as required. On revolving the
upper wheel or twnbler on which the chain of buckets is
nounted, the chain is eaused to move, and so by suitably
, the

Dredging.

adjusting the lower end, usually at an angle of 43
buckets serape along the face, il themselves with ground
and are carried up to the hopper into which they drop
their contents, and so down to repeat the process over
i, The ground ent drops from the hopper into a
run]\mv* eylinder, or trommel, of steel plates with suitably
sized holes punched fu them. Water under pressure is
fed into the terior of the eylinder by means of which,
and aided by the revolving motion, the ground is broken
up. Any gronnd that is not so broken is usually rn off
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down @ shoot, though it is sometimes carvied off by u belt
convevor, The broken ground is sent ko a series of
shuices in which the tn is coneentrated.

The whole machinery is mounted on a stecl or wooden
pontoon which floats in the working paddock. yReinforced
conerete is used for the hull in one instance. With three
ptions the power employed is stcam, the ex

¢ ptions

heing two dredges driven electrically by a steam electric

plant and another operated by a hydro-cleotric plant,  The
dredge is held up to its work by means of head ropes con-
s, and it is pulled backwards and forwards
the face by means of side ropes.

trolled by winel

agains

This method of mining has proved most successful in
this country. 1t is chcap, and much ground of low value
which would otherwise have heen left untouched is being
worked profitably. Where the bed-rock is soft, the whole
of the tin-bearing ground can be cxcavated, but losses
appear when the bed-rock consists of limestonc pinnacles,
amid the interstices of which a certain amount of ground
is lost at present owing to its inaccessibility.

At the end of 1822 the number of bucket dredges working
in Malaya was forty-one. There were also two under
construetion, Twenty-seven more had been proposcd, but
their construction was delayed owing to the existing trade
depression.  The flat country round Taiping is now almost
entirely given over to bucket dredging, and there are four-

teen dredges at work there.

This method of mining produced 4,656 tons of tin in
1921, out of a total production of the Federated Malay
States of 34,489 tons.

(b By suction cutters, There is at present ouly oue
cample of this method, which is cmployed extensively

.
clsewhere {or dredging hurbours. It is, however, attracting
considerable attention. A large wheel or cutter, bearing a
considerable resemblance to that type of cleetrie fan which
austs the air from a room, is mounted on a Tevolving

st
is turned up so as to form a shell round the cutter. The

A shaft. Bencath the shaft is a pipe, the end of which
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upper end of the pipe is connceted with powerful eravel
pamps.  The revolving cutter breaks up the gronnd, the

pumps suck it and water up the pipe. wheuee the mixture
flows into shiice-boxes, where tin ore is saved.  The pioncers
of this method are very hopeful of success. but in the abscuce
of longer experience it is as yet impossible to s
it is likely in the end to prove a more eff
that of dredging by bucket

© whether
ent method than

(v (@) Inlades. One of the Jargest tin-producing mines
in the world is that of the Pahang Consolidated on the cast
S, 05T of Pahang,  As already explained under
the head of Modes of Oceurrence, the mine
consists of a series of lodes in sedimentary rocks which
bear a strong resemblance to the Cornish Kelias. and these
todes continue Urough to the granite. At least forty of
such lodes have heen worked, and some are of considerable
size.  The method of exploitation emploved is the usual
one for mining in hard ground, viz. levels and stopes; but,
thanks to the configuration of the ground. adit lev

ean
be used to a considerable extent. Other ores besides
eassiterite are found, and a certain amount of copper is

recovered by passing the concentrates through hot sulphuric-
ueid vats, The ore has to be roasted and the arsenie is
recovered in flues and put ou the market. This mine has
now reached a depth of 1,218 feet, and produces an average

of 1,600 tons of metallic tin a year. There are a fow other
lode-mines in hard rock working for tin, but some have
been closed down owing to the low price of the matal.

(4 In alluvial ground.  Where the ore-bearing gravel is
cither very deep or is o thin deposit, it is extracted by
means of numerous small shafts. Formerly some of thv

larger mines wsed to take out the ore by means of shafts,
bt that practice was given up in favour of the more efficient
open-cast method.  The shafting under discussion is done
abuost entirely by Chinese.  The shafts vary from small
cireular holes. just barge enough to take 8 man squatting
st shafts properly timbered from to
to botlom.  The shafts lie about 80 feet from cael other

to double-conpurtn

A
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and the are-bearing gravel is excavated between them.
Artificial ventilation is seldom employed, and then only in
the form of a wind-shoot of canvas, possibly nided by a

coolie witl a pahm-leaf

Water is removed by buckets and a wineh of by a pul-
someter pump i€ in any quantity.  This method of mining
is unsound. as it is apt Lo leave good ore in the ground.

SHING. TAMIL WOM

DULANG W

{vi) This is a method whivh. though by no means peculiar
to this country, is extensively employed for winning tin ore,
owing to the enormons tracks of tin-ore-bearing

opdanet alluvium scattered about the country. Women
do most of this work, and are either employed

by miners to concentrate the ore in the sluices, or work
on their own in streams and rivers. They also do some
business in conveying stolen ore to the ore buyers. The
method employed is simple. but requires some skill. A
shallow wooden dish abont 30 inches in diameter and 81
inches deep is dug into the shiice or stream-bed and a
quantity of sand aud water is thus put into the dish.  The

dish is now subjected to a peculiar motion more or less of

the pature known s vanning, by means of which the waste
material is washed over the edge and the ore remaius.

i
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It i acduous work in the heat of the day, entailing as it
fors continual standing in water with the back bent.
Those women employed in the large hydraulic mines are,
however, sheltered by a roof. Tin ore to the cxtent of
£2.716 pikuls was sold by licensed dulang women working
individually during 1921. This represents 5 per cent. of
the total ore won in that year,

The tollowing figures will convey some idea of the amount
ol ore won by these various methods and the part it has
taken in supplying the world’s needs for the
various uses to which tin is put, such as tin and
terne plates, alloys such as bronzes, gunmetal, fusible
alloys, babbit metal and other similar ** beating  alloys,
type-metal and pewter, tinfoil. collapsible tubes and
Block-tin articles. In addition, compounds of tin are used
in dveing and calico printing, and the chloride is nsed
lor weighting silk before dyeing.

Outpat.

Lixrorr oF TiN FroM THE F.OLS. sHowINg oE
oF WorLD's OuTPUT.

Year. Outpus in tons. Percentage.
1900 . L4311 54
1901 . .t 52
oz . 17,258 52
1903 .. 30842 54
1904 . . . 51733 36
1905 . . 50991 56
106 . . 48,617 50
1907 . .. 48420 52
908 .. 50,885 30
1909 . . . 48748 6
W . .. 43862 42
1911 . . . 12148 10
912 . . 48,420 329
W3 . . 50126 37
914 . . . 19042 10
1915 . .. 46,766 37

1916 . . . 18,570 36
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Exrawr or Tiv rros 71 FALRD SHOWING PERCE
or Worii's OQurret eonflined.

Veur,

1917

1818

FROR)

TG

P 30
1921 . . L B0 33
1922 B B . 85,286 80

The world’s oulput of tin was increased considerably
from 1500 owing to Bolivia entering the ficdd as a serious
competitor to the Federated Malay States as a tin producer.
The output fronm this eountry, ‘u’(‘m(hn” to the most refiable
firures available, increased from 16,000 tons in 1900 to
750 tons in 1010 and 20,000 tons in 1920,

The only coal now being mined is at Rantau Panjang,
in Selangor, 25 miles distant from Kuala Lumpur. There
sic beds that once

lie the remains of the Tria
covered the country, and in them is found the
coal. It is thus described: "It has a pitch-black eolour
and breaks with a conchoidal {racture: It is fairly hard,
and has a specific gravity of 12-1:3. 1t does not coke
and burns with « long flame. Its great characteristic,
however, is its teadeney to spontaneous combustion duc
to oxicdisation.  About 10.000.000 tons have been proved.

Originally an

Coal-miniog.

The two seams are worked in two way
fnekine was sunk on the upper seam, which averages 40 fect
in thickness, and the eoal was worked by pillar and stall.
Tt was found, however, that the liability to spontanvous
fires was too ureat, and whole scetions of the mine hud
to be bricked off in consequence. Reeently o most suceessful
method of sand filling was introduced, which enables the
whole of the coal to be won by the long-wall method and
climinates all chauce of fires.  There is no gas in the conl.
Where the seams outerop, the coal has been worked open-
east. with success. The Jower seam is 25 fect thick,  The
outpat from the mine has risen from 170,600 tons in 1013
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to B00,000 tous in 1621, The whole of the coal is consumed

Toeally

the war, when foreign coal was either unobtainable or

and proved a gadsend to consumers of power during

procurable only at a prohibitive cost. ,
Gold s now only mined on an extensive scale on the

Raub Australian Gold Miuing Company’s Concession. The

deposit is in the nature of a lode in

Coldemini alearcous
old-mining. <
rocks of the Raub Ser!

It is the only gold -niine,
as such, that remains of many, though it is quite ¢
able that others may be reopened when transport facilitics
improve, and interest has already awakened in one or two
of the other gold deposits in Pahang. The Raub mine has
now been working for thirty vears and has reached a depth
of 910 fee It produces about 14,000 oz, of gold a
vear. The average content of the rock is between 3 and
4 dwt. to the ton.  The power is obtained from a hydro-
eleetric power-station on some falls seven and a half miles
off. About 16,000 h.p. are developed. The method of
mining is the usual one of shafts and levels and the ground
is taken out by stoping. The ore is treated in the usual
mill. New plant to treat the ore by the cyanide process
is In process of erection.

Alluvial gold is recovered, mixed with the tin, from
several other loealit

1eeive

, such as Kenaboi and other places
in the Negri Sembilan, Bentong in Pahang, and Bidor in
Perak, where about 1,000 oz. a year are won, Gold is also
recovered by primitive methods by Malays in the Lipis
arca. The total output of gold for the last twenty vears

has been about 313,000 oz.
Wolfram is usually mined as a by-product with tin ore,
thougl in certain places it is mined for its own worth, as
in Trengganu and Kedah. It is found in veins

Wolfam and
Scheelite and in mass and is usually mined by open-cast

ining,

methods.

Scheelite, ealeium tungstate, is found usually associated
with limestone.  Where found in quantity, it is mined by
apen-cast methods.

Like many other industries, the mining of tungsten ores
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has suffered its ups and downs. During the war period,
the output from the Federated Malay States rose to 650 tons
A vear owing to the high price, but it has now fallen to ahout
40 tons a vear.

Transport has improved: enormously in the last twenty
vears. A main railway line (metre gauge] from Penang to
Singapore provides accessibility for machinery,
fuel, ete., to most of the main niging centres.
Subsidiary feeders, such as Port Weld to Taiping (mainly
used for transporting mangrove firewood), Teluk Anson to
‘Tapah Road junction, Port Swettenham to Kuala Lumpur
ia large amount of machinery enters the country this way),
Port Dickson to Seremban, and Malacea to Tampin, all
help to make the transport problem easier. Another line
in course of construction from GGemas in the Negri Sembilun
through Pahang to join the East Coast Siamese line is
already helping and will, as it sxtends, help more towards
the same desirable object as well as opening up the country.
Another line from Bukit Mertajam, near Penang, goes
north through Kedah and Perlis and connects with the
Siamese line to Bangkok. Fed by the railways, of which
there are 1,021 miles, including the Johore line, is a very
large system of metalled roads, in ali 2,446 miles, which
connects all the more important mining centres. There
is now hardly « mine of any tmportance that cannot be
reached by road. In addition there are 177 miles of un-
metalled cart-roads and 1,800 miles of bridle-roads and
paths.

Transport of supplies from the raiiways is carried out
by motor-lorries, steam-tractors and bullock-carts. The
lorries take a load up to three tons, and the bullock-carts
3p £0 15 ewt. officially, but can and do carry up to 14 ton.
In addition heavy machinery is transported on trucks
drawn by teams of bullocks or by some form of tractor.

Passenger trailic outside the railwavs is now catered for
almost entirely by motor-cars, mostly of American make,
and motor-buses. Rickshaws in the towns are still used,
and gharries are seen in some of the outlying places and

Transport.
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his

for shart connections. The imlividual gets about
enrsan g motor-evele wit or without s sidecar, by a0 ™ push
bike,” or. where these ennnot be nsed. on foot. A few
people ride horses or ponies, .

Tn certain places where the ennditions eall for it. elephants
and sometimes cattle ave used for the transport of supplics.

PAGGAGE ELEPHANT. UPPER PERAR

The average load for an elephant is about 800 1., dependi
on the bulk of the Joad.  Where elephants are not obtain-
v all supplies are carried by

Chilly ar
capable of carrving s much as 150 I,

able amd i ver;

caolics,  They are
but the aver loadd is about 100 Jh. They sometimes
travel ve

Tihe cost of tramsport ut the present time (1
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S

aiven helow (81 = 100 cents — 2. Wi 1 pikul = 100
catis = 1383 ib. | kati = 1§ 1b.}

a) By rail. Passenger fares urc:
First class, 54 cents per mile = ahout 174
Second ,, 3% . . W= d
Third ., 24 . . . = il

Luggage is carried free up to 100 katis, first class.

Goods are eartied at rates varying from a minimum of
i cent per pikul per mile {equal to 73, per ton per
mile), according to the class of the goods. These charges
are subjeet to considerable reduction for long distances.
Machinery is scheduled as Class , and costs 1} cent
per pikul per mile, which is equivalent to }d. per ton
per mile.

Petrol at present 11922) costs 2120 {25 Md.) a gallon,
and is obtainable nearly everywhere. Jotor-cars can be
hired at the rates of about a shilling a mile or 2
mile per passenger.

{6) Coolie hire. When camping, coolies are paid by the
day :

but when on the march, they ure paid as a rule at
so much per kati {1} Ib.3, The rates vary aceording to
the distance, but 3 cents per kati up to 15 miles a day
and 6 to 7 eents per kati above 15 miles a day is the average
cost. This is equivalent to about 5. a day.
The mainstay of the mining industry and of many other
industries in this country i¢ the Chinese. He has Jone
and is doing most of the work., He is extremely
Labour: industrious. He is prepared, if need be, to work
the whole day to obtain what he considers
necessary to meet his requirements. On the other hand,
if he is working for himself and has made that daily amount,
ie is disinelined to do any more work that day. He very
seldom gives any trouble, and on the whole is most tractable
and obedient. [n times of high prices and much profit,
he takes what he can get; but when the slump comes,
he comes down with it and carries on in a most admirable
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way.  If o Chinese minc-owner ean convinee his coolies
that his mine das lost mouey, ther are often willing to

aceepl as litlle as 20 per cent. of their wages with very

bittle demur.
The various clans of Chinese that come 1o Malay® include

Cantonese. Tiskka or Khehs, Tokkiens, Teochews, Kwang-

sais and Hylams.  Work by shafting is almost entirely
confived to Hakkas or Khehs, while Hylams usunlly work
as domestie servants. but beeome miners or rubber planters

ens form most

when the occasion seems profitable.  Hokk

THANSPORT OF TIN ORE ON RAFTS.

of the shopkeepers. There are now very few Teochews
engaged in mining. In 1921 there were 92,000 Chinese
employed as miners, jncluding 12.000 * dulang ™ women,
who are mostly of the redoubtable Kheh clan.

Chinese methods are best shown when dealing with
water, with which they are oxceedingly clever. They are
capable of bringing water from any distance by ditches or
bamhoo pipes and of distributing it without any surve
exeept of the order of what they would eall * look-see.” They
advantage in open-cast working and

also show to grea
“lampan” They make most admirable labour under-

ground.  Their houses are, in farge mines, airy, clean, and
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tidily kept.  The * dulang ** women are out all da

v standing
in water, working their = dulangs  or pans, and are fre.
quently to be seen carrving a baby on their backs, In the
evening they cut up the firewood, cook the food and do
the housework.

Recruiting is done in China, and the coolies arrive and
depart aceording to the demand. Indentured labour was
abolished in 1914, The Chinese coolic is empioyed in one
of three ways. He may work for a daily wage, or by con-

P

STERN WHEELER ON KUANTAN RIVER,
{Pahang Consolidated Company, Lid.)

tract or on what is called the tribute system. At present
(1922) conditions are the reverse of flourishing, and the coolie
works for a very moderate wage, It amounts to about
30 cents a day, which is equivalent to 34d. In addition to
this, he is housed and fed free. He has to supply his own
clothes, but not tools, Normally it may be said that the
average coolie working on wages receives about 50-60 cents
a day, equivalent to 1s. 2d. to 1s. 5d.

The working hours are usuaily eight, with extra payment
for overtime. The contract coolie works under a contractor,
who receives as a general rule from $15— $20 (85s. to 47s.)
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for caeh * chang.”™ or 50 cubic rds of gromd, ent and

earried nwn The tribute coolic usually Torms one of a

gang who, Laving had their supplies advanecd to thean by

a mining speeulator, work the gronnd and share ald profits

that are left after the lessor has had his tribut€ paid to
him. The iread of the gang and any foremen reccive o
Mightiv farger ]

re than the rest.

The eoolies are housed admirably ou the large mines ju

big. airy stmetires with high roofs, These honses an
made of poles and the walls and roof are made of = aftap.”
Attaps are nswally made from the leal of the nipak palm.
Each frond is cut off and bent over a stick, and other fronds
are added until the stick is full. The ends of the fronds
are tied, and the result is a kind of board made of these
fronds.  These attaps are placed one on top of the other
from the top of the roof down, each stick being about two
inches below its upper neighbour.  The whole is plaited
together and makes a perfectly watertight roof for a vear
or two, when the attaps begin to give way to the destructive
he

climate. Inside, the building will have an office where
accounts aré kept, a store for kecping the tools and tin
ore, and a ki
iron dishes in which the rice is boiled, while a small shop
to provide simple needs, such as matches and tobaceo, is

hen, which consists of fires under enormous

often included.  The remainder of the house will be devoted
to the beds of the coolies. These beds consist of planks
laid on @ framework abont two and a hall fect Ligh, and
riabls

usually hold two coolies.  Mosquito eurtains are inv
used, and a grass mat, but not mattresses. At the head

ol the bed are the coolic’s personal belongings in s box
and he wses a blanket. wsually aved one. Pillows take ti
cutios and. one would have thought, most uncomtortabic

form of a lwnp of wood, @ square picce of carthenware, o

a rattan framework eovered with black ofl-cloth.  These
pillows are placed under the head about the level of th
car, so that there is a space under the nape of the neek
while the head is supported. It is therefore cooler than a
soft piliow,
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The coolics” staple fvod is rice. prepared nccording to
the custom of their elan,  The majority hoil the rice with
oy little watee and cat tt jn o dey condition, but the
Tokkicns and Teoch
is obtained by hoiling w little rice in a lot of water, In

WS prefer to eat the watery riee that

wddition to rice. vegetables and sometimes meat and fish
both fresh and dried are ndded.  The amount and frequeney
ot this addition depends on the prosperity or otherwise of
the industry. s a rule. three meals are taken a day, the
drst nt dawn. the second at 1030, and the third abont

3

500 feet above sea lov

3 pan. Tea swithout sugar or milk is mostly drunk, hut
water when thirsty. Very few Chinese mining coolics
have their wives with them. \s 2 rnle the coolie’s {emale
relations remain in China, and he is very good in remitting
money for their sustenance. Certain Chinese firms under.
take to forward these remittanees for a small charge, and
the undertaking is carried out so satistactorily that there
are fow, if any, complaints.

The above description upplies to the bigger and more
Hourishing mines.  When conditions reach the stage of a
struggle for o bare cxistence, the coolies, who will be
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tributers, live in hovels made of anything handy. such as
old kerosene tins beaten out, leaves, ete. ote.  Under all
eircumstances, however, their neatness and eleanliness are

remarkable,

Malays seldom live on the mines, but have thefe houses
elsewhere, generally on their own picee of lind. A typical
e Malay house is raised on wooden posts a fow

fect above the eround and is approached hy a
ladder. The floor is usually of large bamboo, sphit and
hammered out flat after the joiuts or partitions have been
removed. The walls are cither “attap” or the same
flattened bamhoo interwoven, Their food consists of rice
as a staple with curry added.  Meat, fruit and vegetables
are also caten.

The Malay does not as a rule indulge in mining himsclf,
heing generally content to hold the land and sublease the
There are, however, certain

mining rights to a Chinese
functions in mining which a Malay fulfils admirably, such
as engine driving, overseering pipe-lines, managing hydraulic
monitors, electrical work, surveying, etc. The women are
fargely employed in concentrating the ore by * dulangs ”
in the big sluice-boxes, and in their bright sarongs are a
very attractive sight. In 1921 there were 2,807 Malays
and Javanese employed in mining.

Of natives of India. South Tndians such as Tamils, Telegus
— and  Malayalis  predominate. They are very

good at moving earth, which they carry in baskets
on their heads, unlike the Chinese, who carry it in baskets
slung at cither end of a pole over the shoulder. Some of
them make very fair engine drivers.

The olhier rees of India are grouped together, irrespective
of their origin, as “ Bengalis.”™ Most of the so-called
“Bengalis * come from the Punjab. As far as actual
mining is concerned they do but little, but can, if’ oceasion
arises, shift ground with considerable efficiency.  They are
mostly employed indireetly as bullock-cart drivers. In
1921, 3.525 Tudinns of all Kinds were employed in mining.
Recruiting in India is under Government control and an
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assessment per coolie is charged. the motey going o a find

far ansisting G tion to Malava.

OF ther castern races there are very few, Oceasion-

ally Japunese, Stamese and Sukais are found

Qther

R working, but their numbers only amownted to
70 by aliin 1021,

Western mees are represented in the Malavan tinemining

industry by British (both home and Colonial), French in

some number, and a few Dtalians, Austrions,

Eveopeant,  Sivedes und Swiss.  Lately the country has been

the seene of an American invasion in the torm

of the Yukon Gold Company, which arrived in about 1919

and has sinee set alv its business with great energy and

thoroughuess.  The Company has aequired  eonsiderable
tracts of land, brough:t dredges and machinery from Alaska
and clsewhere, and is now busily engaged in erecting
dredges and power. tions in Perak and Selangor,  The
nmber of Europeans actively engaged in mining las
inereased eonsnderﬂbl\ in the last few vears, as the following

B 195

. 225

B £
. o827

"The advent of the hucket dredge is largely respons:hie
for this increase.

The machinery e joved in the Federated Maluy

tites
for mining purposes . driven by most of the usual sou e
Machinery, L €1€7E. The machines themselves vary -
the comp atively humble bt wseful 121, p

portable steam Lol
used for driving wa 1 and gravel pumps, to the : st
elaborate batteries ¢ Babeock
with every knowy,
chain grates, superh,
tube boilers hive hev ane very popular. Dicsl engine - in
sets up Lo 200 by

.md engine, which is so extens; .y

and Wileox boters ti-=ed
ice for economising steam, sue: as
< ters and steam ceonomisers, Wi

nd i batteries of 3 sets are Lo oly




o

MINING IN MALAYA 13

tensively cmploved, wually 1o drive dynames. Other
forms of oil engines, sueh as semi-Diesel. adk nseq for varipus
purposes, but gencraliy for driving PUMps. Suction-gas
plants are similarly employed hoth [or pumping and electrica]
work,  Water under pressure is emploved on Pelton wheels
for driving dynames and gravet-pumps,

Wiresrope ways
are nsed in one

ase {or conve ing the ove from one hill to
the mill on the adjoining hill. The Chinese uge o primitive
form for lowering their ore-bearing ground irom the lime-

below. It consists of a paic of heavy
wires strung tant between the clif and the grou and a
light rope which passes round w pulley on the top. The
(ull baskets are slung on the 1pper end of
by their fall puil up the empte e

stone cliffs to the vall

the rope and
- Water is pumped

out of the mines by the Chinese chajy Pumps worked by

E pumps setated by

by Comish pumps in the
deep mines s by reciprocating pumps

loot or by a waterwheel. by 1t
steam, by hydraulic clevators,
clectrieally driven,
win the Malavan collieries.  Lighting is donc. by eleetricity,
or one or other of the various [ormg of meandescent-mantle

famps.  In small mines, whero required, ang 1 Hnder-

€Xeept on inspection,
ump s cmployed.  The
bcket dredges are mostly driven by steam. nsing woo fuel,

The following table shows the extent to which the v
forms of machinery were emploved in 1927 :

ground workings, candles are nsed,
when oeeasionally an acetviene |

arious

Nature of Power, No Hoese-power.
Steam . . .80 0,182 i h.p.
[o1) B . . 649 19,553 b.h.p.
Gas . .2sg 13,302 b.h.p.

The amount of hydraulie power devel,
was about 22,000 h.p.

Steam engines use cither the loca] coal known
coal, or firewood, the latter being 1o 4 |
from the extensive mangro

oped in the same vear

as Rawang
large extent obtained
Ve swamps near the

coast. The Diesel engines use the oil produced
for their use, and the gas plants imported anthiaotes e

Fuel,
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loeal clarconl. The supply of Rawang eoal is equad to the
it ie found that more ceonomy

demand. bt in many ¢
resndts from the wse of mangrove firewood. where the mines
as at Taiping.  The Joeal coal

are near the sonrer of supply
does not keep very well. 1t is apt to heat up and ean anly
be prevented from igniting by heing kept inowater. I
Sd.ia ton free on

costs now row 37 to 811 (168, 4.
rail. the price varving with the quality, The present
(1922 Al iy 825 (58, 4.} w ton.  Anthra-
cite costs about §40 (93¢, +d.] ¢ {185, 10d.)
a to and Diesel 0l §16.50 { .J per drum of 65 gallons.
The pessibility of using liguid fuel in bucket-dredge boilers

pries of forejan

ton, firewood &

has lately been discussed and a triud has been made.

Mining land can be acquired in wny of three way
(i; By purchase from the lessec.

Legishation {iiy By applying for and obtaining a prospect-
Acguiton g Leence, and subsequently selecting an area
sad. for a lease.
(iii) By direet application to Government for a lease,
a rule nowadays, unless the land is obviously required
to form part of & scheme of work, mining land, unless pur-
chased under (i}, is obtained by means of a prospecting
licence. Application for this is made through the local
District Officer, and sufficient detail must be given to
cnable the latter to know within reasonable limits the
situation of the land. A report is ealled for from the
Mines Department, and fual approval is in the jurisdiction
of the Dritish Resident.  The fec for a prospecting licence
is not less than $100, equivalent to about 11 guineas. It
entitles the holder to prospeet for the mineral or minerals
described in the dieence and to dispose of such minerals
as he may find during his prospecting. I Lis prospeeting
work has been suflicient to satisfy the Resident, he is
entitled to sclect such arcas to be leased to him as were
deseribed in the licence. Unless he docs sufficient pros-
pecting, this right of sclection is denied him.

A mining lease is aequired by applieation to the local
Land Office. This application must show the position of
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the land and sued details as will enabie the Lawd ollicer to
find it securately s the surveyor to smvey i AL the
wime e o eash deposit ost he nades Ou the applica-
tion being approved by the Resident, the Jand s surveyed
and 1 bewse B ivsued. I Hhe applieant wishus Lo gonmuenee
wining operations without defny or belore surves can he
completed, o guining certilieate
cortificate shows the boundaries af the land approxiwately
aned is surrosdered on completion of e lease.  Premiv
i charged for the lease at rates from 510 181 3¢ 1.1 per

following

s be o dssued. his

sere upwards, S mining lease conveys the
rights to the Jessee

(i1 The right to work and win all ninerals deseribed i
the lease and ta dispose of them.

{ii1 The right to put such buildings on the land
ables and

may be necessary and to grow such ves
Keep suels Jive stock as are vequired for the Jabour fure
employed.

(i The exclusive might to all jungle produce found on
the Tand for his own use, but such produce cannot be res
moved bevond the houndaries of the land.

The fullowing is o brief sumnary of the conditions by
which the lease is governed :

(i) Rent must be paid. Tt is usually 81 (e 4] an acre
pes annum,

{if; Boundaries must be kept open.

Work wust start within s1x months of date of ssue

i
of leasc.
Gv] Within a Turther six months the requisite wmber
o conlivs Tt e employed. This muuber s usually one
acre. and power-producing machinery i aflowed
Dt coolics per orsespower.
be o lapse from these Jabour con-

coolie per
for at the rate of iy

iv] There must not
ditions of morc than twelve months.
be required to work any Iodes found

(vi) The lessee mas
on his land.
{vii] The work must he done inan onderly,

workmanlike manner.

kil and
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L) Government officers hall have iree aceess o the

and. .
ixi Such notices as are required shail he oshibite

ix) Material such as stone. gravel, vte.. may be renoved
without payment, if required by the State for a public
purpose.

X1} Proper account hooks must he kept.

’xii) Reasonable aceess to adjoining tand must be allowed.

NI Proper precautions shall be taken fo ensure rhe
health and satets of all labour coployed on the Lnd.
Breach of conditions numbered i), (i), 11v5 or 1v1 render
the lease liable to forfciture, The lease may be sublet, in
which case the vonditions escribed above ure still binding

su the lessee s well s on the sub-lessee. Leases may be

renewed i the conditions have been carried ont fo the
satislaction of the Resident,

The control of all water is i the hands of the State,
Licences 1o use water tor nuning purposes, i fur over
Uwelve months. are isstied by the Residentnnder the Mining
Enactment. Licences up to twelve months may be issued

by the Warden. while the Inspector has powers to i
tribute water in minor eases,

Mining s subject to the following regulations. which smay
be found in detail in the Mining Enactment of 1912

1) The nse and storage of cxplosives are governed by
rules.

=) Aecidents involving death or serions bodily injury
wust be reported.  The cireumstances ure investigated by

the Mines Departent and, if earclessness or blame is

attributable to anyone, the matter is taken into eourt,

(3} .\ mine manager may draw up a code of rules for the
local government ol the mine, und these, if approved, have
all the force of law,

) Overburden can only he deposited on unworked land
by permission of an Inspector who wav issue directions as
to where overburden or tailings shalil be deposited.  Mines
producing tailings, as nearly all mines do, have to control
them in dams and so forth, in such a w ay that the effuent
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water does ot Gorey more than 800 grains of solid matter
per matlon. This entails in some cases tailings-retention

worke of very considerable muguitude. eipeciliy on mines
asing water under pressure through menjtors. 1t ix diffieult
i somme cases to cllect the neeessary controla especially
where the miniug is i the hills, where there are no suitabl
Lites of sullicient capacity to hold the tailings. The result
is that the dam has to enclose the whole of the river in th
- and has to be capable of passing safely any flood

valle,
water that may come down owing Lo excessive rains.

(5) Shalting can owly be curried out under licence.
These are also various rules governing the control of mining
underground.

167 Hydrawlic mining of any kind also can only be curried
out under leenee.

The industry s controlled by the Mines Departmont
which comsists of n Senior Warden of Mines, Wardens of
Perak and Selangor, Assistant Wardens of Negri Sembilan
and Pabiang and @ number of Inspectors, who, when qualified,
become Assistant Wardens. Al these officers are reeruited
fram approved Schools of Mines and furthermore must
rs on same mine.  Coutrol

have served for at least three ¥
over the ore-buying business is exereised by an Inspector
under the Mineral Ores Enactment, dnd the use and safety
o machinery is coutrolled by Tnspectors under the Machinery
aactment,  Eleetrien] machinery is shyilady governed
by an Tuspector nnder the Klectricity Fuactment. Al
are under

these Ensetients and the officers under het
the administrative control of the Seunior Warden of Mines.
After the tin ore in the form of a dark-colonred sand has
been won from the mine and cleaned up, it is put into
anvas bags and sold Lo one of the local tin-ore
Dispossl ol huvers, who may be Chibnese or branch of one
of thetwo smelting companies, the Straits Trading
Company and the Eastern Smelting Compuny.  The parcel
of ore iv weighed and assayed for its metallic contents,
and the price offered s i secordiic with that result and
the current price of i less export dury, smelting charges
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and teansport. The assay is usualiy done by evanide in
the BEnglich houses. but, strange though it iy appear,
the Chinese can approsinste fo e frue contents withio
T per cent. by s process of erelud cleaning, weighing wd
keen ohservation, ’
Eventually all the ore with the exception of about 13 per
cent. which is smelted Jocally find~ ifs way to the big
snelteries of the two companies by Singapore and Penang
The vesull is what is knowiwe = Struits The” and s relined
up to as high as 90°030 per cout, but averages 009 per
cent. Apart from its fineness., it possesses peeuliarhy fiquid
itable tor

propertics when melted, which make it more st
the tin-plate industry than other tin, which may possibly
be even finer. The locally smelted Chinese tin is relined
in Singapore and finds a market in India, Clhina and Japan.
are, as has heen said,

“The charges the miner has to pay
three :
(1} Export duty.
ExportDity 12) Smelting charges.
(81 Transport.
It the ore is of low grade or is contaminated with other
minerals, which have to be separated belore the ore can
be smelted. & further cut in price is made.
The export duly now in foree is on « sliding seale. Tt
represents the following pereentaves ad valoren at tie

varions prices per toun of metaltie tin

Pries per ton of Tin, Duty per cent
L
100
120
1-H
160
180
200
220

240 . . .
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Price per ton of Tin, 1ty per eont,
260 )
280 1kl
300 . = 143
n20 il
340 Lo
360 1t
330 148
00 )

This duty is deducted by the ore buver when he makes
the purchase and is collected by Government at the various
ports. Provided the ote is to be smelted in the Staits
Futtlements. Australia or England, this is the only duty
Lo If the ore is shipped elsewhere, an additional
AUy of 330 a bhara (3 pikuls), cqual to €3 1. per o b,
i wharged. The smeiting charges ave about 82,20
piknl equivalent to €4 65 4 ton.  Transport charges
varyv. hut average about S1.G60 per pikul, wquivalent to

3125 3d. a ton,

One of the fiest things that anyone who is interested in
or contemplates proceeding to a new country wishes -to
know iy the conditions under which the people

Prowat live.  The following remarks apply more es.
Cohaiemt pecially to the European miner.

The elimate being hot and damp, the fightest
cluthes are worn and the least exercise induces profuse
perspiration. so that as far as possible such clothes should
be washuble.  After sun-down the heat is less and it is quite

’poss%)h: to wear thin tweed suits, For anvone who has
much outdoor work to de. khaki drill is the most suitable
material. A thin fannel or cotton shirt with or without
a cotton vest is sually worn. A coat. also of khaki drill,
is mseful for the carrving eapacity of its pocke
of asuit of khaki is about 1

charied

5. The cost

LB, Excellent canvas hoots
can be obtained locaily from the Chinese hoot makers at
a cost of about $5 (11s. 3d.) a pair.
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The wost important part of wearing apparel is the hat.
Owing to the huniidity of the atmosphere the elfeet of the
swis very stronm i fact mueh stronger at a temperstare
of 957 in Malaya than. for instance, in the drier parts of
Australia at 1207, where a straw hat is sufficient. The
st suitable sun-hat for much outdoor work is tha
oe helmet. It is made of pith and
drill. Tt is very light. and gives

whicht

takes the form of a lu

i« covered with kh
great protection to the sensitive back of the neek and at
the same time ventilates the head well. It ix preferable

whiel rests on the top of the hend by
which fits closely ronnd the
head. Such o bt is generally known as a © pig-sticker.”

ta wear o Jarge s

straps. than to wear a helme
It costs from 10s 6d. to 155, For ordinary use in towns
aud offices, a hat made of eork and eovered with white
cloth is used. The double felt bat known as a double
suitable.  People vary a great deab in the

terai is also very
degree in which the sun affects them, but it is always
advisable to take no ris
5 pam. The length of the day varies but slight

s whatever between 7 am. and
the
ness

greatest difference being about half an hour, dar
setting in between 6,15 and 6.45 pan. Similarly the dawn
varies between 5.30 and 6 a.m.

In the duytime in oflices white suits are usually worn.
Tanie coats huttening up to the collar and worn with a
vest are still papular in some places, but coats and shirts
have largely replaced them. A white suit--cout and
trouserse—costs ahout Tie Al possible clothing require-
ments can be supplied by the local shops, though many
consider it hetter and cheaper to order from home.

The wowal hotses built on mines are of wood and are
cometines bingslows, i other words one-story houses,
and sometimes twosstory howses.  The latter form of house
i« preferable if the oceupicr is married, as it engonders a
focling of seeurity in the chatelaine. The typieal house
consists of a living-romn. a diniug-room and two or more
tached.  Verandahs are essen-

bedrooms with hathrooms
tial to keep ont both the glare and heat. The walls are of
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wood and should be, but seldons are. double. The roof is
Cattap alveudy deseribed. The bathroans

generally of 4
is of course constanthy wsedl and Hhe mcthod s novel to

anyone straight from home. A Javge wooden tub, or much
e & Shanghai jar, iv fillod with water. The bather
stands outside the tub and pours eold water SLeer himselt
by aid of & tin pail It isan extremely refreshing form
o bath.  Some, however, who are addieted to fever. cannot
so indulge and have to wse tepid water.

The quality of the food-suppiy varies cousiderbly with
the distance from the main towns. When transport i
Hlent meat, bntter. ete., can be
which has depots

available. supplies of exee
obtamed from the Cold Starage Company
Taiping and Seremban,  These
ind most of the meat and butter
Potatoes are

in Kuala Lumpur. Ipoh.
are supplied from Singapore. o
Austealin and New Zealand.
India. but the rest of the vegetab
rather tasteless

comes from
obtained from les arc
supplied locally, and are unfortunately
Salads such as lettuces, cte., if grown b
anrdeners should not be caten, as they may
Chickens, ducks and eggs are easily obtainable
micat in the form of pork and buffalo can be caten but is
unpalatable,  With the present transport facilith

essary to rely on these latter.
arics greatly with the locality.

Chinese veetable
induce typhoid.
L and loeal

cs, however.

it is seldom 1

The cost of |
the tastes of the individual and the
In the towns there is much more scope for spendingmorey.
but the following fignres, which have heen obtained from
¢ the Federated Malay States,
ssistant ou aomine ta

ing of course vz
conditions on the niinv.

mines situated in every part o
will give an idea of what it costs an A
Jive quictly.

It may be taken that the management of
wipply the following Sree s house, furniture o Limes
). firewoud, Jighting {fusually clectrie). medical
only
carrier. and some-

a mine will

necessitios ondy
attendanee fsonetines for employee
and generally o vough servant or waters

not his wife),

times a gardener as welll

Fianres have been recvived stating that o single man
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can Tive quictly at an ineliive cost onamine of from
to 2250 a month.  This is cquivalent to €175 to &
ayear, By incusive cost s neant all food and reasonabic
liquor, clothes and amusements, The first figure is very

S0

Jow. but if the individual combines with othdfs to live in
& mess. the cost of living is largcy reduced. Married
people as Assistants on mines wonld need about 350 1o
%450 2 montl (sav from £300 to £600 a vear] atleast. These
fieures represent the minimum, and do not allow for any-
Lhing cxcept Tiving in & very quiet way, nor do they allow

for the expenses of illness of the wife or children.
With the
ordinarily free from disease. This happy coudition of
affairs may be attributed to the natural healthi-

xeeption of malaria, the country is extra-

Health,

ness of the climate, strongly reinforeed by
striet quarantine at the ports of entry and very prompt
action by the medical authorities in the event of an out-
break. A few eases of smallpox are heard of, and sometimes,
but not often, cholera will break out among the dwelle:
the big rivers. Malaria is unfortunately common, and there
are several conditions which will make it prevalent. 1t

very

s on

is imparted by the bite of a type of mosquite known as
anopheles, of which several varieties are known in Malaya
as being carriers of malaria. They are not maturally
infected with malaria, but imbibe it when feeding on the
blood of an infected subject, and so pass it on to their
next vietim.  The whole subject is exceedingly complicated,
and although much is known now, there are many points
that still require rescarch.

There are many preventive measures.  As the mosquitocs
breed in water, care should be taken that neo stagnant
water, even in the smaliest quantity, should be lett i the
vicinity of the house. Even such things as bamboos used
for supporting climbing plants may, by the water caug

4t the joint near the open end, be dangerows.  Mosquitoes
like dark places, and cupboards, ete., should therefore be
swept out at intervals,

The mosquito-net which covers the bed at night is a most
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anportant preventative. 1t should he made without any
ntrance door. but apinions are divided as to whether it
should be tucked in uunder the mattress (which keeps mos-
‘quitoes out. but.does not prevent infeetion from bites on
any part of the body which may be touching the net), or
should be about a1 foot or more larger than the bed and
long enough for the end to lie on the loor and be held down
by weights in pockets.

Ditches and drains which ure suspected of holding mos-
uitoes should be sprayed with switable nil.  Opinions are
divided us to the use of quinine as a prophylactic, and also
as to the quantity that should be taken. To aveid the
possibility of infeetion is the only real saequard. On
setting an attack o

ver, unless the patient is so familiar
with his particular variety that he knows what to do. a
doetor should be consulted. so that by blood examination
the form of malavia, if it i maiaria. may be found and the
proper eourse taken to combat it.

The Toregoing willi perhaps convey an impression of
the nature of the mineral deposits in the country, the
— methods adopted for winning them from the

ground and the conditions under whieh such
work is carried out.

The last twenty years have seen many changes in the
nature of tin-mining. The exhaustion of the majority of
the very rich deposits, and the almost complete abandon-
ment of the old Chinese system of emploving several thou-
sand coolies on an open-cast mine and making much profit
by use of the truck system. have called for mining under
el more stringent conditions of cconomy in later vears.
The present tendency is to obtain large aress and work
them on a large scale with cheap power. More attention
is being paid to the use of clectricity on dredges and clse-
where, developed both hydraulically and by steam. The
bucket dredge, popular though it is on account of the low
running cost per cubic yard, is uot an ideal form of mining
in many areas. Where the bottom is soft, as with shale,
cte., the ore-bearing ground can be cleaned up very thor-
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oughly 1 but where the bottom bs very croded limestone,
s it i o many places, it is inpossthle for the hackets
to clean up all the ore. aud sueh as remains between the

pitnacles is probubly lost for cver. In this gespeet the

suction dredge is more safisfactory in that the gromnd
n be got at and
spensive to work

Iving among the Jimestone pinnacles ¢

ramoved. s worules however, it is ¢
under these conditions. as practically all the ground has
to be Jaboriowsly dug out and carried away by hand.  Pro-
posals are on foot, however. to deal with this loss in lime-
stone country, even when operating by bucket dredges.
The gradual exhaustion of the workable arcas on the flat
country will lead to more attention being paid to the hills,

Itis conceivable that in the future, with tin at a sufliciently
attractive figure and an abundance of cheap power, thosc
hills which contain workable deposits of ore will be mined
by water under pressure, the tin ore recovered, and the
tailings sent down to the valley helow, where they will be
impounded.  The opportunities of discovering more lode
deposits will be thus greatly enbanced by the removal of
the alluvium,

Fresisd v o Beswn by Hesdt, Waton £ Vies, L,
Lovtdans st S ydsshur,
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