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PREFACE,

Stvew the year 1887 I have spent most of my time in travelling about this Colony,
and so have come in contact with most of its inhabitants, who, almost without
exception, seem to be urgently desirous of information about its mineral resources,
and the same is the case with the numerous visitors who call upon me, while every
mail brings letters from intending visitors and speculators making inquiries on
the same subject. My first annual veport, published in 1890, which is the only
general geological description of the Colony, has been in such demand that it has
long been out of print; I have therefore attempted, in this little work, to supply
what I considered to be a general want, namely, a general report on the
geography, geology, and mineral resources of the Colony, with a little mineralogy,
and such other information as may be useful for the guidance of visitors, pros-
pectors, and settlers generally. T have not written it as a scientific treatise, but
have tried, as far as I could, to make the information it contains as simple as
possible to bring it within the understanding of persons who have had no seientific
training. '

This being the first attempt at a work of this description in this vast Colony,
there must naturally be many imperfections and omissions. I will therefore ask
my readers to deal leniently with if, and should it prove serviceable in any way to
them, my object will have been attained. Should a future edition be considered
necessary I will try to greatly improve upon this one, and to this end I shall
thankfully receive any suggestions, criticisms, or corrections.

H. P W
1-8-94.
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GENERAL.

"POLITICAL AND PHYSICAL.

Position.—Western Australia includes all that portion of the Australian
Continent situated to the westward of the 129° Hast Longitude, including all the
islands adjacent in the Indian and Southern Oceans.

Area.—The greatest length of this territory, from Cape Londonderry, in the
North, to Peak Head (South of King George’s Sound), in the South, is 1,450
miles ; and its breadth from Steep Point, at the South of Dirk Hartog's Island, on
£ the West, to the 129th Meridian on the HKast, about 850 miles. It contains an
estimated area of 976,000 square miles, being about nine times the size of the United
Kingdom, or eqnal in size to all the following Buropean States joined together :—
Austro-Hungary, Belgium, Bulgaria, Denmark, France, Germany, Greece, Spain,

- Turkey, and Roumania. Thus 1t is the largest of the Australian Colonies, oceupy-
ing about one-third of the whole continent.

Western Augtralia was originally known as the “Swan River Settlement;”
this name, however, only applied to the South-West corner of the Colony. The
seftlements of the Colony lie in patches along the coast between Albany
(King George’s Sound), in the South, and Wyndham (Bast Kimberley), in the
Novth, being scattered over an area of about 1,200 miles in length, from North to
South, by about 150 miles in average breadth. Inland settloment is, however,
being rapidly extended.

The Colony was first permanently settled on June 1st, 1829,

Population.—The total population of Western Australia (exclusive of abori-
gines) appears at the taking of the Census upon April 5th, 1891, to have been
49,782 persons, composed of 29,807 males, and 19,975 females, of which 918 were
Chinese. It is now, however, estimated at something over 65,000,

CONSTITUTIONAT.

On the 21st October of the year 1890, Sir W. C. . Robinson, G.C.M.G,,
arrived in the Colony, and proclaimed the new Constitution on the 29nd. The
Constitution thus secured provides a Parlinment composed of two Houses,
described respectively as the Legislative Council and Legislative Assembly, both
of which are elected by the people.

Princirar Towws.

Albany is situated on the North side.of Princess Royal Harbour, off King
George’s Sound, about 254 miles by road and 352 miles by rail from Perth. Tt
has the finest harbour in the Southern portion of the Colouny, and i, therefore,

ade use of as a port of call by the mail steamers from Burope.

The town is growing tapidly since the opening of the Great Southern Rail-
Way. It is fortified with the idea of making it an Imperial naval coaling depot.,

. Beverley is o small township on the Avon River at the junction of the Hastern
:RELﬂWaJy and the Great Southern Railway, being 110 miles from Perth, Tb is the
utre of an agricultural district, but has received a great impetus from the
Lway passengers, as all trains (with the exception of the mail, which runs once
Week) stop the night here,
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Bridgetown is situated on the Blackwood River, about 55 miles by road from
Bunbury. It was purely an agricultural centre until some three years ago, when
stream tin was discovered about eight miles distant. It is connected by telegraph
with Bunbury, and a coach runs from that town twice a weel.

Broome is a small town on Roebuck Bay, on the North coast. It is the
principal centre of the pearling industry, being the most central and safest harbour
for the fleets to lie in during the hurricane season. The cable to Banjoewangie
also starts from here, and the town is connected with Perth by telegraph.

Bunbury is a small port on the Western coast about 107 miles South of
Perth, with which it is connected by telegraph, and the South-Western Railway.
Tt possesses the great advantage of good land, combined with a large rvainfall. It
is the port for the tinfield, and a coalfield has been discovered about 80 miles
distant on the Collie River.

Busselton is a small township on the South-West coast, about 30 miles South
of Bunbury, and like that town is surrounded by some very good land. It will
shortly be connected with Perth by the South-Western Railway.

Carnarvon is situated at the mouth of the Gascoyne River, and is the port for
the Gascoyne district, where the principal pursuit is sheep farming.

Cossack is the principal port of the North-West. The port is known by many
names—as Port Walcott, Cossack Roads, Tien Sin, Nichol Bay, ete.—which is apt
to cause congiderable confusion. It is connected with Perth by a telegraph line, and
with Roehourne by a tramway, eight and a half miles long.

Derby is situated in the Kimberley District, near the mouth of the Fitzroy
River, at the head of King’s Sound. It has a fine natural harbour, from which
the wool and cattle produced in this district are shipped. It is connected with
Perth by a telegraph line.

Dongarra is a small port at the mouth of the Trwin River. A fine piece of
agricultural land runs up the river, and a good deal of wool is grown further
inland. Tt is connected with the capital by telegraph, and with Geraldton by the
Midland Railway.

Tucla is a small township on the shore of the great Bight, close to the South
Anstralian border, and it is here that the two colonies’ telegraph lines join. There
are a few sheep stations near.

Fremantle is the principal port of the Colony, being situated at the mouth of
the Swan River, about 12 miles from Perth, with which it is connected by road,
railway, steamboat, telegraph, and telephone service. The Harbour is very exposed
to gales from the North-West, but this defect will shortly be overcome, as the
mouth of the river is now being opened up and a breakwater being constructed,
which will enable ships of any size to lie protected in deep water.

Geraldion, also called Champion Bay, is situated in the Victoria District, &
little over 200 miles North of Fremantle, and it is the principal port in the North.
Tts exports are: wool from the Murchison District; copper and lead from North-
ampton ; and wheat from the rich agricultural flats of the Greenough, which lie
immediately to the eastward of the town. It has always been a thriving little
town, but latterly it has received an additional impetus from the discovery of the
Murchison goldfield. A railway line conmects it with the mining district of
Northampton, and two lines are being constructed, one to Perth, which is 299
miles distant, and one to Mullewa, 70 miles on the Murchison road.

Gingin is a small township, about 50 miles to the North of Perth, and the
Midland Railway, which will connect Perth with Geraldton, passes through it.

Guildford is a small suburban town, at the junction of the Swan and Helena
Rivers, 9 miles East of Perth, with which town it is connected by road, the Kasternt
Railway, and telegraph. '
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Katanning is a new township, about half wa.
: ) : 2 ay between Beverley and Alba
0%1 };he Great Slouthei‘n Railway. It has made great strides, owing) to the ene1l'10'y¥;
of its pr G rchant, a ids fair " i i
of i ]jdpzcl)lyl;?;m merchant, and now bids fair to become one of the most important
Newcastle is a small agricultural town, on the Avon Ri )0 mi
. ‘ : | agricy 9 , iver, about 50 miles
Hast of Perth, mth .Wh.lCh it is connected by the Hastern Railway, road ELDC?
telegraph. The distriet is called Toodyay, and has some of the finest pa,tch’es of
land in the colony, being admirably suited to the growth of fruit and grapes
Northam is another small town on the Avon, about 18 mi ‘

. o all , miles South of New-
castle. It is also connected with Perth by rail (the Bastern Railway). road, and
telegrz%]ih. Li‘llief 1‘]11(?;]11%{; mentioned district, the land is highly’ suitable for
agriculture. his is the starting point of the Vilgarn Rai i ich is
agriculiure. s g ¥ e Yilgarn Railway line, which is now

Northampton is sibuated in the heart of the copper ini igtri
. 8 pper and lead mining district,
a,li)out 300 miles north of Greraldton, with which it is connected by the Great N or%ch-
ern Railway. It was once a flourishing town, but owing to the fall in the value of
lead and copper, the mines have mostly stopped work, and it is now almost deserted
Perth, the capital of the Colony, is situated on the b i iver,
» the s 8 anks of the Swan River
about 12 miles in a North-BEasterly direction from the port of Frema;ntlejv e
Pinjarrah is a small town about 54 miles South of P . i
k a ) 1 erth, on the River
Muwrray. The South-Western Railway from Perth to Bunbury touches here e
Roebowrne may be considered as the capi . i
1 8 apital of the North-West, and will
probably be so when a form of local Glovernment is introduced. There are sgvnlle-
very large sheep stations in this district; also the Pilbarra and Nullagine goldfields
Southern Cross is the principal town on the Yilgarn gold: i !
_ 3 1 arn goldfield, and is connected
with York by road and telegraph line, and a railway is : i
. . o 1'a n T Ny f
from Northam. It is the official centre of the field. 7 o nder constracion
Wyndham is at the head of Cambridge Gulf, and is ti : y i
ley Groldfield, and for the shipment of cm?ﬂe. ’ o port for the Kimber-
York is at present the principal town in the Tastern Distui i
] 2 astern Districts. It is on th
Avon River, between Northam and Beverley, on the Bastern Railway, and a,bou%

'60 miles by road from Perth. The telegraph line starts from here to the Yilgarn

goldfield, also the new road.

Pavsican Groerarmy.
Western Australia is bounded on three sides b b
_ ', the Northern and
Western coasts being washed by the Indian Oc Tand i v
Avestorn consts g v ean, and the Southern by the
Coast Line.—The coast line, which is about 3,500 miles i
N . h , , miles in length, has long
stretches little broken by bays, gulfs, or creeks, and so is very short for the sizg]i)%
the country. The coast is rising rapidly, which accounts for the low alluvial
;zmd% pla.lms1 occmirmg between the sea and the ranges. These plains vary from a
ew hundred yards to twenty miles in width, and arve intersper vi ous
TR B are interspersed W%ﬂl numerous
Tides.—There isa great variation in the rise and fall of i
: at varia a the tides along
%oast of this colony. On the South and South-West coast, as far North ;soélhgaﬁ;:
ay, there is 1o tide worth mentioning, but directly Cape North-West is passed

the rise and fall is considerable, being 18ft. at Cossack, 36ft. 6i
. able, o N ack, t. 6in., ;
46ft, King’s Sound, and 20£t. at Can?bridge Grulf. 11 8 Rocbuck Bay,

Bays, Guifs, and Inlets.—The coast is sadly defleient in good harbours; the

;11131 ]%nes SC%S@]I;VHE%' mention are King George’s Sound, Cockburn Sound, Cham-
ay, Sharks Bay, King Sound, and Cambridge Gulf; the remainder being of

Egvusl?, as they are exposed to prevalent winds and currents, and are too shallow
o o 4 0y 3 y» PO ’
ave bars at their mouths, or the outlying dangers are too great.
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Capes.—The capes are Londonderry, the most Northerly point of the colony ;
Cape Levéque, at the entrance to King Sound; North-West Cape, by Exmouth
Gulf; Steep Point, by Sharks Bay; Cape Naturaliste, by Geographe Bay; Cape
Tieeuwin, the South-West point of the Colony; Cape Howe, to the West of
Torbay ; and Cape Arid, West of the Great Australian Bight.

Tslands.—The North and South coasts are fringed with numerous small
islands; but the only two on the coast of any size are Dirk Hartog’s Island, off
Sharks Bay, and Rottnest, off Fremantle. Guano is found on the islands com-
prised in Foutman’s Abrolhos, and various islands to the North, including the
Lacepedes. .

Mountains—The mountains are not remarkable for their height, though
many of them, rising abruptly from plains, present a rather striking appearance.
The principal ranges in the South-West are the Darling, Roe, and Blackwood
Ranges. The Darling Range is the most important, extending almost due North
and South from Yatheroo at the North, to Point D’ Entrecasteaux at the South, a
distance of about 300 miles, and following the coast about 18 to 20 miles from
the sea, towards which it presents a steep face. There are no peaks over 1,500
feet in height, yet as it rises abruptly from the low coastal plain, it has a
more imposing appearance than the Roe Range, which runs parallel to it further
to the Eastward, of which the highest peak, Mount William, in the Muwrray dlis-
trict, attains an elevation of 8,000 feeb above sea level. The other range, the
Blackwood, hag the greatest average elevation, although it does not anywhere
attain a greater height than 2,000 feet. About 40 miles to the Northwzu*d of
Albany, on the South coast, is the Stirling Range, which is the loftiest range m
the seitled districts, and being perfectly isolated, and rising abruptly from a large
plain, it is visible for an immense distance. Tts chief peaks arve Mount Toolbrunup
(8,341 feet) and Ellen’s Peak (8,420 feet). In the North oi; the Colony, m the
Kimberley District, is the King Teopold Range, ‘which attains an elevation of
between 2,000 and 3,000 feet. :

Some of the highest hills and ranges in the Colony are gaid to exist in the
Northern portion of the interior, at the sources and upper part of the basing of
the large rivers. They have not yet been accurately measuved, though they are
estimated to reach the height of 6,000 or 7,000 feet above the sea level; but as
they rise from high ground, the country at their base often being as much as 2,000
feet above sea level, they do not present such a grand appearance as would be
expected.

No volcanoes exist in any part of the Colony, though the craters of extinch
ones ave reported to have been discovered in the North and North-West. The

general appearance of the country throughout indicates a condition of remarkable

quiescence even further back than the carboniferous epoch.

Rivers—The principal rivers are the Ord, Fitzroy, DeGrey, Yule, Harding,
Tortescue, Ashburton, Gascoyne, Murchison, Greenough, Trwin, Swan, Murray,
Collie, Preston, Blackwood, Gordon, and Pallinup. For the most part they are
gimply immense storm waber channels which carry off the floods after the Tainy
geason, and those that are navigable are only so in the estuarine portion, which 18
salt except during the time of the floods.

Takes—The lake district may be considered to be confined to the low

coastal country; within this avea there are numerous salt and fresh water
lakes and lagoons. The maps show a greab number of lakes in the interior, which

tend to give a very incorrect idea of the country, as, except after heavy rains, when

they may be covered with a few inches of water, they are mostly dry, being in
reality nothing but immense salt clay pans or marshes.

The Climate cannob be spoken of as a whole, owing o the enormous extent of
the Colony. In the Kimberley District there is a truly tropical climate. The wet

season ranges between December and March, occasionally continuing into April.
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The heat during these months is extreme, but once over, the climate is excellent,
particularly on the table-lands of the interior.

During the summer the North-West coast, between Ashburton and Roebuck
Bay, is subjected to visits of cyclonic storms, accompanied by heavy rains (locally
called willy-willies) which are a source of danger to life, stock, and property. The
heat, although often excessive, is for the most part a very  dry heat,” and the
settlers from there often complain that the heat in the Southern part of the
Colony, at a far lower temperature, is much more trying.

In the Gascoyne and Murchison Districts there is a better rainfall than on the
North-West coast, most of it inland falling in good heavy summer showers, with a
fine healthy dry climate for the rest of the year, but nearer the coast therve is also a
fair winter rainfall.

Tixtremely heavy dews make up to a great extent for the appavent lack of
winter vains; and the great heat occasionally experienced is tempered by strong
cool breezes.

In the South-West settled portion, the seasons may be divided into wet and
dry, the former lasting from April to October, and the latter November to March ;
during the summer heavy thunderstorms may oceur, but ave most uncertain and
very local. 'The climate in this portion of the Colony is unrivalled, being tem-
perate and cool, with a fine rainfall, as is evidenced by the magnificent Jarrah and
Karri forests, and by the abundarice of the fruit and other crops produced. The
annual rainfall on the coast, from Fremantle to Albany, is about 40 inches, whilst
the temperature rarely exceeds 100° in summer, or falls below 85° in winter. Fifty
| miles inland, among the ranges, the rainfall does mnot exceed 20 inches, whilst
| further Wastward the climate is drier, but the soil still appears to receive a fair
rainfall; little accurate information has, however, yet been obtained, settlements

having only lately spread out any distance in this direction.

The settled districts are mostly level or undulating, the South-Western

seaboard being comparatively flat, of a sandy character, with numerous inlets and
swamps, with imdications of a recent geological formation ; whilst to the Bastward
of the Darling Range, in the latitude of Perth, the country changes in character,
and generally improves as you proceed inland. “With the exception of a few sand
plains, the whole of the uncultivated country of the Southern part of the Colony
‘may be said to be one vast virgin forest principally timbered with Jarrah, Karri,
Red and White Gums.
The country is only well known for about 200 miles inland, but from the infor-
mation gained by explovers, the interior appears to be a vast sandy tableland,
from 1,000 to 2,000 feet above the sea level, with here and there large areas of
depression, in which ave situated immense salt clay-pans, surrounded by low
roken ranges of granitic and crystalline rocks.

Soil.—TIn this Colony there are as good and as great a variety of soils as in any
part of the world. Unfortunately only small portions arve as yet under cultivation,
or large tracts of the best land, where there is a sufficient rainfall, are either
heavily timbered or held by persons who do not cultivate.

The most sandy country is capable of producing the finest fruits and vege-
ables. '

Cereals arve grown as far North as 29° South latitude, and in the Hastern
districts it is not wuncommon for a crop to yield as much as from 20 to 30 bushels
to the acre. '

WATER SUPPLY.
The settled districts of this Colony are well watered, as is proved by the fact
that up to the present very little has been done in the way of water conservation,
tho settlers depending almost entirely upon natural waters.
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In the Northern or pastoral districts there ave large pools in the beds of the
rivers, which are, as a rule, annually flooded ; or water can be obtained by either
scratehing in the sand of the beds, or by shallow sinking on the flooded plains.
As the stations are almost entirely worked with native labour, it will give some
idea of the ease with which water can be obtained, when it is stated that one
native mostly can water his flock (of about 1,000) with a bucket and rope.

Many of these shallow water supplies have been opened up in the Murchison
district (where stations have gone in for fencing) so that the sheep can waber them-
selves. Furbher to the eastward, at such places as the Yilgarn goldfields, the water
supply has been the great trouble, as most of the country 1s salt. The water is not
only salt in the ordinary sense, but is almost charged to saturation. Numerous
wells have been sunk, and small supplies of fresh water met with in 1)12\.ces,'b1}t
this brine was always met with at about the same general water level, and as it is
a broken country, with numerous reefs and dykes, and the rocks dip almost verti-
cally, there is no prospect of sinking through this salt stratum. The best means,
therefore, of obtaining fresh water, will be by constructing large dams to conserve
the rain water thrown from the large granite hills, and by ereefing condensers. In

one or two places small local soalage of fresh water has been obtained, but these

have not proved to be at all permanent.

This district remaining salt is due to its physical features, as this tract is:

comparatively flat, with no large rivers to drain off the water, which hag dissolved
the salt out of the ground. It is certainly true that after several good seasons,
many so-called springs of fresh water break out around the granite hills; but i
may, as & whole, be called an almost waterless country, and this class of country ex-
tends to the border of South Australia.

TIMBER. .

This country is splendidly timbered, the different classes of trees being met

with in belts following pretty closely the same lines as the rainfall. Thus the

Karri (Bucalyptus Diversicolor) is met with along the South coast, from the South-

West corner to a little Bastward of Albany.
The Jarrah (Bucalyptus Marginata) and Red Gum (Eucalyptus Calophylla)

form the next belt, which runs m a South-East divection from a point about 100
miles North of Perth, to the South coast. ;

The whole of the South-West portion of the Colony may be considered as one
immense forest, whilst the timber extends in patches for 300 miles inland to the

Rastward of Perth, where, in the rich alluvial flats around the salt lakes, extensive

forests of Morrell, White Gum, and various Malleés are met with.

Tn the North, trees of any size are only met with along the sides of the large

water courses, but here they are generally plentiful, and of good size.

Baron Sir Ferd. Von Mueller, K.C.M.G., in the introdluction. to his “ Repo
on the Forest Resources of Western Australia,” writes :—

«The forest-regions of extra-tropic West Australia occupy an arvea equal
the whole territory of Great Britain; and it is singularly fortunate for the Colo
that over this vast extent of wooded country a species of Eucalyptus (the J arral
prevails, which for the durability of its timber is unsurpassed by any kind of tr
in any portion of the globe. Under such circumstances the timber resources mu
be regarded as among the foremost in importance throughout the wide tracts
West Australia, even if the many other kinds of utilitarian trees, occurring in tl
more Southern portion of that colonial territory, and the still more varied sorts:
timber-trees, to be found within the intra-tropic regions of West Australia, we
left out of consideration.” ' ‘

« Tt ig furthermore of particular advantage to the Colony that its highly val
able Jarrah-timber is obtainable through at least five degrees of geograph

¢
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' latitude, and this within so short or moderate a distance of shipping places as to
i rvender it easily accessible to foreign traffic.”

The forest avea, South of the tropics, is included within the parallels of
South latitudes 31° to 35°, but very little good timber of amy size is found nearer
the coast than five to seven miles. As a fact, it may be stated that abelt of forest
land exists between the latitudes above mentioned, in some places extending in-
land for 100 miles, but the best jarrah wood is found in the hill ranges, and not
nearer than 15 or 20 miles from the coast, and of this the areas occupied by the
principal Eucalypti are :—

Square miles,

White Gum or Tuart (Eucalyptus gomphocephala) ... 10,000

Jarrah (Hucalyptus marginata)... ... 14,000
Karri (Eucalyptus diversicolor)... ... 2,800
Red Gum (Fucalyptus calophylla) 800
York Gum (Huecalyptus doxophleba) ... o 2,400

The White Gum grows generally in all fovests, excepting in that part of the
Colony where Karri abounds. It is, however, found in the greatest profusion
Fastward of the Darling Range. The wood is used for many purposes in the
Colony, being as good for resisting dry-rot as Jarrah, but it does not appear as an
article of export.

GEOGNOSY.
A GENERAL DESCRIPTION OF THE COUNTRY.

Tar KimBerrmy DISTRICT.

The whole of the country, North of a line which runsin an Basterly direction,
from the Bighty-Mile Beach to the borders of the Noréhern Territory of South
Australia is called the Kimberley district.

To the Hastward and South-Eastward of King’s Sound, large undulating

plains of alluvium, sand, and sandstone gradually rise towards the Leopold
Ranges. These plaing are broken here and there along the Fitzroy River by
low hills of sandstones, grits, and conglomerates of Carboniferous age, but the
main portion is mapped by Mr. Hardman as Tertiary.
The Leopold Range is formed of the oldest rocks known in the district, viz:—
quartzites, altered grits, schists, and gneiss, flanked on the South-West face by
| limestones, which are often Magnesian, of Carboniferous age; it runs in a North-
West and South-East direction, attaining an elevation of from 1,500 to 2,000 feet
above the sea level.

After passing the Southern extremity of this range the grassy alluvial plains
‘disappear, the country becoming rocky and hilly. To the Northward is the
Miieller Range, a spur of the Leopold running in a North-Hasterly direction, while
a South-Westerly direction there is an undulating sandstone country, from
hich rise numerous low-rounded or conical hills, mostly of granite or metamor-
hic rock. Further South can be seen rugged limestone hills succeeded by flat-
pped hills, apparently of Carboniferous age, which seem to rise to a considerable
eight, and form quite prominent objects in the landscape.
From the Margaret Plain, which is 800 feet above sea level, the country rises
apidly towards the Albert Edward Range, which is formed of Devonian rocks, in
hich some peaks attain an elevation of 1,170 to 1,650 feet. Between the Margavet
Mver and this range ave a series of slates, grits, and sandstones, which in places

rich in gold.

m lines of hills that are intersected by numerous quartz reefs, many of which -
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To the Bastward are a series of undulating hills, with here and there a rough !
face of rock or a deep well-marked valley extending as far as the eye can reach. 1
This is called the Great Antrim Plateau, and is of great interest, as it is the only |
known lava flow in West Australia. )

Both to the North and South of this table-land the Devonian and Carboniferous
vocks are well developed, but on following the Ord River further North the Meta-
morphie rocks again outerop, following the river in a North-Easterly direction to ;
the Burt Range, where they disappear beneath the Carboniferous formation, which
extends as far as the coast, and all the way down it from Cambridge Gulf to

King Sound.

To the South of this district stretches Warburton’s Great Sandy Desert, which
is an inland plateau, believed to be about 5,000 feet above the sea. It is covered
with parallel ridges of light ved sand rising to 50 feet in height, and about 400
yards apart; these rest upon clay and gravel, the pebbles of which are smooth and

waterworn.

Tar NorTeE-Wist DISTRICT.

This district extends along the North-West coast, from Point Cloates to the
80-Mile Beach, and Eastward to the boundary of the Northern Territory of South
Australia. At the heads of the Fortescue and DeGrey Rivers, there is a high
table-land of carboniferous age with numerous basalt dylkes.

Several large rivers take their rise on this table-land, flowing in a Westerly
and North-Westerly divection, cutting deep gorges through the horizontally.
bedded carboniferous rocks, exposing the underlying crystalline series. Further
on they pass over flats, bounded by rough sandstone ranges, and so on by deep
ravines through rough broken hills of schists, slates, sandstones, quartzes, conglo- |
merates, with numerous amygdaloid dykes and quartz reefs, many of which have
proved to be auriferous. ‘

These rivers next flow over the large alluvial plains of the coast, rising from .
which here and there are bold hills of frap rock and small peaks of quartz,
granite, and iroustone, around which soft calcareous slates are often met with,
rising to the surface, but never forming hills much above the level of the plains.

These plains extend to the sea coast, where they arve fringed by mangrove
gwamps, except where trap rocks extrude and form a bold rocky coast. ‘

The amygdaloids in many places split wp into rough blocks, which .become
ved or black on the surface, and then present the appearance of a huge heap of |
stones, without a trace of soil or vegetation. They contain vast numbers of agates
caleite erystals, and other enclosures, 8o that it would be advisable to prospect the
streams running through them, for precious stones.

Further to the Westward the rivers are nob so large, rising in a range which

~ puns North-West and South-East, forming the water parting betiween the rivers
flowing West and those flowing North. This range is formed of crystalline rocks,
capped with horizontally bedded sandstone. It presents bold cliffs to the op
plam or lower table-land lying to the North, which is occasionally broken b
isolated sandstone hills often containing jasper and agate, while the rivers
pose beds of conglomerate and breccia beneath the sandstone. Below this table

land the country is more broken, covered with small ranges and isolated hi

capped with sandstone, between which the rivers open out into good sized flz

The coast ranges, rising about 700 feet above the sea, are rough broken hi
composed of hornblende schists, quartzite, conglomerates, shales, limestones Wl
s, diorite, gramite, actinolite, and tourmaline dykes, and lodes

a

amygdaloid
galena, auriferous antimony, ferruginous copper ore, iromstone, quartz, 2

jaspery veins.
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These hills are generall

] a ally separated from the coast by large alluvi 1
11;1(;(13{1 sfe(()}lul(ﬁlm](l)e}L eb?f(?}‘g];]elx‘/ecby gum'tztregfs (as at Mallina:) anc% ]111@21‘;1{?113011'2)1;:13%

ck, ¥ ky coast, as at Cossack, where the hornbler rocks ar
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o betwees ﬂ?‘; ﬁ;ﬁ?gbﬁoﬁmg 111t a %(fursg nearly due West, over a large Ebﬂ?.lviiﬂ

\ ne Hamersley Range to the South, and high tabl :
the North ; the creeks which flo rJf. ; . Sl _e-lzmd country to
ihis rivor o b e trickliug,w rom this latter are fed by springs, which cause
&lluv—ﬁ% a;)l(r);ilzg(iumrlhle% f)llcgi 1tlhe %C')ELStt'it leaves the table-land, flowing across low

q g il v c r_ 3 1 R » 4 - j

awmns & Titthe Soutts of O&peyPr elsggnl'on, discharging its water into mangrove
. (]}?\fl’gveigilv gh: f‘loerteﬁcue %ncll the Ashburton Rivers, at the heads of the Robe
f 5 s, there 1s a Palwozoic and basaltic table-land, which i »
much broken, consisting of flat-topped hills which rise from zn’lluviacl 1)11;1inl;12b065 b

Tre Gascoyne DisTrICT.

This district extends along the i
. along coast from Point Cloates South to a poi
]iifil({};hse();?itoi fS];lzng Bldgr a.‘ljld Eﬁstwa,rd to the boundary of theuOologvm (}ngﬁma
g shburton River, the Lyndon, Minilya o it
tuburilz‘z;ry Xhe Lyons, the Wooramel, and Uppeyl: Mli‘chisl(?]il%mi’ve(jmCoyne, nd e
he Ashburton River is about 500 miles in leno 1 oing i
the North-West coast, about 60 miles West ofn?:hznl%ighﬁl-l%lggég(l}glg;elts aters on

For the first 50 miles of itg ‘w6 1 i
: ¢ course it runs in a nearly South directi X
iLV i(l)zlv fgll‘c%(len table-land. country, of Mesozoic age, then g;riking mlgfg égl}n]ﬁglﬁggk
L he next 50 miles, passing through a belt of Palmozoic rock to its juncizi'on

| with the Henry, Duck Creek, and Hardy, where it spreads out into large alluvial

plains, often 20 and 30 miles in width, with here and there low ridges of clay slate

and quartz, and bold range mass rder v i
and. quart ge masses of harder rock standing up above the flat here

For the next 150 miles the riv i i
' the river continues its course to th -
z_lio}lgl‘l_é(%ugﬁ slaty country, which closes it in some places fore asg;;t{ln}l}}izlb:%
ausing it to flow in a deep channel, often almost a gorge, and then g ou!
again into large alluvial flats. N cpoing out

This belt of country along 1

belt: along the river has proved very rich in gold; it is pr

ﬁi?{hqf Silurian age, from its similarity to the gold-'bea.rizrlg couﬁtg}?lc})f’ lxtfiftgi?b-
is 1s uncertain ab present. 'This river takes its rise far away in the semdny'.

table-land of the interior, but very little is at present known of this country

_Although of great length, this river flows in a comparatively small but deep

channel, in which lar ater- X i i
——— ge water-holes are met with, which are the mainstay of this
The Henry, one of the main tributari
' , one a aries of the Ashburton, takes its i
100 1;111(35' to the South, near the great bend of the Lyons, in the B:ill(fes ﬁ"suflgc})sout
e 11111-2116 Elpp'er part of its course it flows over a large plain, with here and th.ere
mblove itssjﬁnilgmte.z,ﬁlc};h01'yliteltlll)1ne rocks, but, on approaching a point 80 miles
n wi e Ashburton, where the range ¢l in, i i
porge between cliffs of crystalline ]imes,t e e o 1t flows n & degp
B cli ysta one, 'from which many heavy springs break
16.  Below this it flows in a deep channel, with large a,lluvizulyplzuinsyo&)}alils]%:l}) élec%(];

A Y 9
nd here and there outerops of rock or flat-topped limestone hills.  Duck Creek and

e Hardy River join the Ashburton a Hi i
Hardy r ] a liftle higher up on the North side;
)&%rghelil]unc_tmns over low alluvial plains, with hei‘e and the;e l'slllcé%’s glgfem};dfioz
m them in their lower courses, but, higher up, flowing through roughlc shti%r

d granite country, taki ir rise i
i e oon ry, taking their rise in the great table-land at the head of the
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Along the coast, between the mouth of the Gascoyne, around North-West
Cape and Exmouth Gulf, and as far as the mouth of the Ashburton River, there
are low limestone cliffs facing the sea, whilst inland, on the top of these, for
about 100 miles, is a sandy table-land, probably of Mesozoic age.

Between the Minilya, the Henry, the Tiyons, and Ashburton Rivers is a high
crystalline limestone table-land, of Paleozoic age (Devonian ?), with here and there
bold ranges, as the Barlee Range, through which the rivers have cut large valleys
and deep gorges in these almost horizontally bedded rocks.

The Minilya and Lyndon rivers take their rise in the limestone country
o little to the Westward of Mt. Thomson, which is situated at the great bend of
the Lyons River. They are about 100 miles in length, flowing over the Car-
boniferous, Mesozoic, and Tertiary rocks, and discharging themselves into a large
swamp, which is separated from the sea by a low coastal sandstone ridge. This
swamp overflows at the North of the mouth of the Gascoyne River, also about 100
miles further North, a little to the Northward of Cape Farqubar.

for the first 20 miles from the coast, flows over an
alluvial or estuary deposit of fine loam and brick earth, and for the next 50 milés
in an Easterly direction through a sandy table-land of Tertiary age. For the next
920 miles it passes through a gorge in the Kennedy Range, where Mesozoic rocks,
consisting of sandstone and limestone, are met with. Tor the next 50 miles, where .
the river is joined by its main tributaries the Liyons, Arthur, Wyndham, Dairie,
and Dalgety, the Carboniferous formation outerops in a series of flat-topped hills
of Limestone, shale, sandstone, conglomerates, gypsum, and clay, often very rich in
fossils, but up to the present no sign of coal has been found. Just above this,
the river takes a sudden bend to the North, openihg out into fine alluvial and
stony flats, with bold ranges of erystalline rocks rising abruptly from the plains.
This great bend, which first turns North and then South, forms almost two sides
of an equilateral triangle, the base of which is 50 miles. In this partof its course
the river is of great width, and fresh water can be obtained nearly anywhere at a.
few feet from the surface, in its sandy bed.

At the head of the Gascoyne the rocks are gneiss, schists, and clay slates
striking a litile to the Bast of North with quartz rveefs and dykes of porphyry,
while in the bed of the river sandstone and travertine deposits occur, the lather
often cementing the river gravels and forming a conglomerate, beneath which
water can nearly always be found close to the surface.

stretehing away in both North and South from the upper course
of the Gtascoyne, are for the most part of the desert sandstone formation, strewn
in many places with fragments of crystalline rocks and quartz, which latter als
occur as low isolated ridges.

The Lyons River is the main tributary of the Gascoyne, joining it on th
Northern side just to the Bastward of the Fennedy Range. From this point it
course is nearly due North for a distance of 100 miles over open alluvial plains
with the Kennedy Range to the Westward, and low flat-topped hills of limeston
and shale, of Carboniferous age, to the Bastward.

At Mt. Thomson, where the erystalline rocks outerop, it malkes a sudden tur
to the Basbward, flowing over these rocks and granite for 100 miles. ;

This viver takes its rise in the sandstone table-land between the Teano Rang
Mount Labouchere, and the great flat-topped range that forms the water-partin

o
i ..
Dbetween the rivers which flow in a North-Westerly direction, and those whig]
above the sea, and i

flow to the Westward. This table-land is about 1,500 feeb

broken in many places by deep gullies, which the streams have cut down to th
older rocks beneath, and in other places by the obtrusion of bold masses of crystd
line rocks, which often rise to a considerable elevation above sea-level.

The Gascoyne River,

The plains,

-the top of which is a sandy table-1

bend, first to the Nortl
dend, first fo 'th and then Soutl
land (which is the Northern extensioi 3}‘1;
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In these rocks occur rich lodes of lead and copper, which may be traced for
several miles on the surface by means of their clay ironstone caps. Their strike is
about 30° East of North, and their dip 80° to 90° North- West. Numerous quartz
reefs are found as cross conrses, and at the point of their intersection the true or
“right” lodes have always proved extra rich, although the reefs themselves do not
carry any metal, As none of these mines are now being worked, it is impossible
to find out either the relative ages or the relations of the veins to one another.

The most remarkable thing about this digtrict is
abundantly in such a highly altered country, and this can only be explained on

the assumption that the infilling of the lodes book place at a date more recent than
that of the metamorphism of the rocks.

Immediately sturounding the town of Geraldton are high steep sand ridges,
which have been formed by the action of the wind, and are a great source of
trouble, for, when strong winds blow from one quarter for a considerable time,
a quantity of the sand is shifted. This is being overcome by bushing them up,
when it is found that vegetation thus protected will spring up, and when once
fairly established, prevents these dunes from shifting.

A good supply of water fit for brewing and making aérated waters is found at

the base of these hills at no great depth from the surface, but the water in the
town nearer the coast is very hard, and sometimes even brackish.

the finding of lead so

At the bagk of these sand hills, or to the Bastward, are low coastal limestone
hills, similar to those met with all down this coast,

To the Northward, across the valley of the Chapman River, and the back flats
of the Greenough, is a broken table-land, of Mesozoic age, presenting a series of
bold flat-topped hills, most of which are marquee shaped, but here and there
isolated pealks are also seen.

To the Eastward of Geraldton are the two fine alluvi
River, They are extremely low, and when heavy rains f
subjected to floods, by which fences, houses, and stock

al flats of the Greenough
all in the interior they ave
are washed away. These
y the broken table-land, on the South by
whilst they are separated from one another by a

The Greenough river is about 150 miles in length, and flows in a South- Westerly

ampion Bay. Follow-
and flows in a deep channel
the underlying rocks of which, exposed in the
te and coloured soft shaley sandstones and dark-
very similar in character to the Carboniferous series

About 60 miles from the coast this formation gives place to the old crystalline

he bold Tallering Peak
and so on in a more easterly direction to
efs were found.

At this point the valley opens out into the fine alluvial flats of the Murchison
vict, with here and there low ridges of Metamorphic and Granitic roeks, often

apped with move recent deposits of ferruginons sandstones,
o

Further to the Eastward the river branches out over these plains, taking its

anch of the Murchison), where several
This belt of granite dykes
as the South coast, and it is immediately
a line of Metamorphic rock, with very rich auriferous
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To the Bastward of this intruded granite belt, the small streams flow in the
opposite direction, emptying themselves into the large salt lakes or clay-pans of
the interior, which overflow into the rivers occasgionally ; but as this very rarely
oceurs, the water evaporates, leaving after each rain a fresh deposit of salt to add
to that already there. Ome of these salt pans, called Austin’s Take, is situated
here, but it must seem to everyone a pity they were ever called lakes, as it is so
misguiding to strangers; but many other physical features are the same. For
instance, the rivers are flood-water channels, the inlels arve rarely connected with
the sea, the mountains are simply small hills, and the ranges ridges.

All the interior, as far as known, consists of an elevated sandy table-land
(vesulting from the weathering of the Lorizontally bedded ferruginous sandstones),
with large alluvial flats avound the salt clay-pans, and here and there low ridges
of Metamorphic country, with occasionally, where these rocks are of a harder
nature, bold range masses, but, with the exception of the information obtained -
from the few explorers who have crossed the Continent, very little is at present
known about it. :

The Trwin rises about 50 miles from the coast, in the crystalline range of hills
of which Peterwangy is the highest. These hills arve partially covered on their
spurs by large deposits of red clay, clay ironstone and ferrnginous sandstone,
through which the river has made a deep channel exposing the Carboniferous
series beneath, which here rest unconformably upon the old erystalline roclks.
The Carboniferous series is here represented by beds of clay, claystone, micaceous
clay, limestone, sandstone, and shale with gypsum, iron pyrites and coal seams,
of sonsiderable thickness, as there is a steady dip throughout to the North-East.
Through these rocks the river has cut a gorge showing cliff sections 200 to 300
feet in height and on the top of which the ferruginous sandstones and con-
glomerates are seen to rest unconformably, and, where breaks or faults occur in
the carboniferous rocks, they descend to within a few feet of the river. Lower
down the river, where the clay beds make their appearance, the valley opens out
into a large flat smrounded by broken flat-topped hills and undulatory country
of Mesozoic age, the surface of which is covered by sand all the way down fo
the coast, where the coralline and sandy limestones make their appearance as
coast hills.

A little to the South of the Irwin River, between Yandenooka and Arino
Springs, are low ranges of crystalline rocks, in which rich patches of mineral
country occur ; these have not been worked at present, as the expense of cartage
over the sand plains would consume all the profits.

The Coast line South of this to the Moore River consists for the most part of
Tertiary and Recent deposits, chiefly marine, sand-dvifts, shell gravels, and marls,

with here and there salt lagoons and swamps separated from the sea by ridges o

candstone or lLimestone, which often reach 800 feet in height. Parallel to the

shore are a series of flat-topped ranges, rising 600 feet above the sea, composed o
horizontally bedded sandstone, ferruginous claystone and mottled limestone con
taining fossils of Mesozoic age. Further Soufh, on the Moore River, are founc
sandstones, chalky limestones with flints, and ferruginous sandstones containin
fossils of Cretaceous age with numerous stalactitic caves and undergroun(
watber-courses.

Tnland ave undulating sand plains, rising 800 feet above the sea level, 0
coarse silicious sand, clayey sand, clay, limestone, and ferruginous sandstong
with Tere and there i the hollows heavy impermeable clay, which, collecting th
water draining from the overlying sands and sandstones, forms swamps.

Tastward of this theve is an undulating and gradually ascending plain, &
first mostly sand, with here and there hills often capped with a thin layer 0
ferruginous sandstone, then large clay flabs broken by ranges of crystalline ro
having numerous quartz reefs and often capped with sandstone. Between th

~ chalybeate springs break out.
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soft nature, but still traversed by numerous quartz and iron veins, and diorite
dykes.
Along this line of country many of the Rivers run North and South over
ge alluvial flats, which are the principal agricultural tracts of land.
 The rivers in this district, for the most part, bear different names, as when
discovered by the early explovers they were named differently from the coastal
portions, owing to their flowing in a different, direction.
At the North bend of the Avon, where it turns
cuts through the hard belt, the rocks are gneiss and mica schist, and contain
quartz veins and several rich lodes of magnetic iron, which ore has been tested and
proved to be very vich, and to yield iron of great purity.
To the Rastward the country is chiefly
which sometimes contains a large percent
of ferruginous claystone, while the hills

lar

abruptly to the West, and

a_large undulating plain of sand,
age of clay, and sometimes small nodules
are mostly capped with ferruginous sand.
stones. Out of this plain rise isolated hills of metamorphic and granitic rocks, the
former often forming bold ridges or hill masses, sometimes capped with horizon-
tally bedded sandstones and conglomerates, while the latter only just appear
above the surface in some of the higher parts of this rolling plain,

More to the East the sand plains ave interspersed here and there by large
clay and loam flats with bold bare red granite hills and extensive red clay alluvial
plains, with salt flats and gypsum deposits, which continue to the Yilgarn gold-
tield, when a line of low ranges makes its appearance containing numerous quartz
reefs and ferruginous lodes, some of which have proved very rich in gold.” The
country here is a good deal broken and of comparatively slight elevation, unlike
most of the interior, which is a high table-land, and this may be the result of
extensive denudation arising from the fact that most of the drainage of a large
portion of the interior passes over this area, which would also aceount for the
ridges of the older rocks beneath heing exposed.

About the interior itself very little is as vet known, but from the accounts of
the explorers, it is very similar to this, but almost waterless,

except in very
exceptional seasons.

GEOLOGY.

The science of Geology naturally appears very complicated to persons who

to those who have not studied the
as they have no opportunity of observing the sequence
agous position to
tic before master-
a few of the most modern beds exposed

, as their outcrop, where they do exist are mostly
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It being perfectly impossible, therefore, for one to study
he gradual changes from the most recent to the oldest rock, the science can only
hence very erroneous ideas are as a rule
onceived regarding the formation of the older rocks which contain veins and

As this formation is the only one of any interest to the prospector and

we shall confine
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ourselves principally to the study of how these rocks and mineral veins were

formed.
Tt is needless to go back to the
but it will serve our purpose if we

time when the earth existed in the form of gas,

commence with the formation of the oldest
sedtimentary rocks of which we know anything. The first great prineiple to fix in
one’s mind and never lose sight of is that during all geological periods things have
been going on much as they do to-day, with only the difference that the physical
forces at work are gradually losing their intensity, and the earth is now settling
down as & man does as he advances in years. In the early days of the earth’s
history, earthquakes were probably more violent and frequent tham to-day; there
was greater voleanic activity,, and probably a much greater rainfall, with a cor-
respondingly increased denuding action.

This difference may be accounted for by the fact that the earth’s internal heat
was far greater then than it is now, which would cause greater evaporation from
the earth itself; but as it was probably slightly further from the sun than it is
now, the upper atmosphere would be correspondingly cooler, which would cause a
rapid condensation of the aqueons vapour as it rose, causing it to fall as rain or

SNOW.
The solid crust of the earth was also much thinner, which would render it
liable to be frequently broken by the earth strains, and up the fissures so caused
molten matter would be forced, with thermal waters at enormous temperatures
with mineral matter in solution. The shape of the land surface, too, would prob-
ably have been very different, the hills attaining much greater elevations, for after
the first consolidation of the earth’s crust it would have been broken and thrown
up on end many times from the contraction of the inner mass as it cooled, until it
eventually attained too great a thickness to be affected in such a marked degree.
Now, supposing we start at this period, when the oldest known sedimentary
wocks were being formed at the bottom of the ocean (bedded rocks are formed
in this manner). The heavy rains falling upon the hills would rush down their
steep faces, breaking away the rocks, and carrying them down in the form of
mud, sand, gravel, and boulders towards the sea, where they are sorted by gravifa-
tion, the coarser mearer the shore, and the finer, which would be held longer in
suspension, further out ; this latter would form mud beds in the deep water, whilst
the sands, gravels, and houlders would be deposited near the shore.
Tn course of time bed upon bed would be built up in this manner, when, with
pressure and heat, they would be altered, the mud into clay, shale, slate, schists,
&c., and the sands, gravels, and boulders, by the passage of thermal waters, into

sandstones, quartzites, and conglomerates.
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But these beds have not remained in the horizontal position in which they
were deposited, but were, whilst they were yet flexible, laterally compressed by the
shrinking of the earth’s crust, which folded and contorted them, more beds being
deposited unconformably upon these, and the whole gradually compressed and
consolidated.

Tn the course of time these old sea bottoms were gradually elevated, and:

became land surfaces, whilst other tracts which had been land gradually subsided,

and were covered by the sea. ‘

The tmore modern of the sedimentary rocks were deposited in a similar
manner, but have been generally built up more slowly, and have not been altered
or contorted so much.

When the old rocks, in time, became quite solid and would no longer adapt
themselves to the contraction of the internal mass they bad to break, and up the
fissures thus formed quantities of molten rock were obtruded, often in such quanti
Hes and ab such a high temperature as to melt the sedimentary rocks on either
side for a considerable distance; but as these rocks were melted under grea

Cainozoic.

!

Quaternary.

Tertiary.

A

A

TABLE oF (EOLOGICAL FORMATIONS.
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Pleistocene.

Pliocene.

Miocene,

Focene,

Recent (Holocana)‘J

Sedimentary.

lf All}}vuuln of lake basins and river valleys, river
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bed; , }faﬁc dunes, sand plains, raised beaches
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A 2 y
bmdeu_l1 sands and gravels (often cemented
Fer); oxide of iron), gravel and ironstone.
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Not. known.
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) g Chalky limestones with flints, sand, ferruginous
Cretaceous. Y} sandstones, limestones, clays, micaceous clays,
& conglomerates, and coal seams.
Oolites —Oolitic limestone, clay ironstoue, fer-
ruginous sandstone, grits and conglomerates.
Lias —Fexruginous and variegated limestones,
clays and ironsbones.
{ Upper :—Sandstones, grits. conglomerates, and
‘ shales, with small quartz veins, and nodules
of ironstone. )
Lower —Limestones variously coloured, mostly
Carboniferous. hard and often magnesian limestones, mud-
stones, fire clay, micaceous clays and shales,
with iron pyrites, gypsum, and coal seams,
calcite, agate, calcedony, and jasper veins, lead,
zine, and copper ores.
S’ Sandstones, coarse grits, conglomerates, shales,
slates, and hard limestones, with veins of agate
Z and calcedony, and micaceous iron.
%Clay—sl&te, Jimestones, marble, dolomite, gand-

1

Jurassic.

Mesozoic or
Secondary.
A

—

Devonian.

Paleozoic or Primary.

stones, quartzites, and conglomerates, with
veins of quarbz, calcite and metallic ores and
gold.

Crystalline limestones, sandstones, grits, quartz-
ites clay-slate, and sandy flags, with numerous
veins of quartz and calcite, gold, copper, lead,
and iron ores.

%/ Marble, quartzites, altered grits, mica slate, :

Silurian.

Cambrian.

——

mica schist, chloritic schist, hornblend schist,

-d ) " . . .
& C,f;sg‘ziﬁ; . talcose schist, garnet rock, gneiss, and granite,
~ with numerous quartz reefs and mineral veins.
{'This is the principal gold-bearing formation.
Igmeous.
Volcanic. Basalt, dolerite, voleanic breccia, and obsidian.
Plutonic { Diorite, feldstone, amygdaloids, syenite, granite,
: porphyry. :

The Igneous rocks ave of all ages, resulting from the solidification of molten
matter which has been forced upwards from the interior of the earth, filling
figsures it has formed, pre-existing faults, or has been ejected from vents ab the
surface. ‘

They ave usually divided into two classes, according to the circumstances:
under which they have become solid ; those which have cooled down on or near th
surface are called voleanic, and those that have solidified at some depth plutonic
They are often composed almost entirely of silica, and seldom contain less than 5

per cent. of that mineral.

MINERAL VEINS.

Mineral veins are deposits of mineral matter that occur in rvocks of all age
usually in faults, but sometimes in other fissures, in both stratified and eruptiv
rocks. Those containing metallic ores are termed lodes, occurring principally i
the metamorphic archean rocks ab or near their junctions with plutonic rocks.

Mineral veins may be divided into the following classes :—

True Veins, sometimes called © Right” or « Fissure” lodss. This class of lod
is best defined as a fissure of indefinite length and depth filled with a miney
substance, which if rich in a metallic ore would be called a lode, or rich in gold.
veef. Veins of this class are supposed to have been caused by movements of th

earth’s ciust, and therefore probably extend for a considerable depth. The wall
of true veins are generally striated, showing that a movement has taken place.

— MINERAL

YEINS —

TRUE  VEIN

GASH  VEIN

STOCKWORKS

Gash Veins arve not true fissuves, as no dislocation has talken place in
earth’s crust, but are simply eracks infilled with mineral matter, and althou
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sometimes of considerable size and richness they cannot be depended on to extend
so far in depth or length as true veins. The walls of gash veins are not striated.
Segregation or Bedded Veins are cracks following the bedding of,the rock, but
like gash veins their walls are not striated, and they cannot be depended upon to
continue in depth.
Stock Rocks are networks of small veins in a roclk carrying ore, portions of
which are rich enough to work but with no true lode formation.

ARTESIAN AREAS.

An drtesian Ares, is an area over which artesian water may be obtained by
sinking, whilst artesian water, is water which, when either tapped by a bore or
shaft, rises and flows above the surface in the form of a spring, the supply being
fairly constant. Hveryone is, of course, familiar with the stereotyped encyclopeedia
definition : “ Artesian wells derive their name from Artois, in France, where they
were first largely used in Europe, although they were employed in the Eagt from
very early times;” and “ An artesian area is a basin-shaped depression surrounded
by high hills.” The last of these is not ounly incorrect, but misleading, as any
one ignorant of the subject would naturally think that an artesian water supply
depended entirely upon the swrface configuration of the area.

The subject of artesian areas is a very complicated one, and without a
thorough geological knowledge, with a certain smattering of dynamies, it is impos-
sible for anyone to give a reliable opinion on the subject, as the main points to be
considered are—1st, the shape of the country; 2nd, the geological formation ; 8rd,
a cause why, if a bore were put down and water struck, that it should rise above
the surface.

The conditions of an artesian area are as follows :—

1. The surface must be comparatively low, and there must be much higher
land on some side or sides of it.

2. The geological formation must consist of one or more pervious beds, such
as sand, sandstone, limestone, &c., between two impervious ones, such
as clay, shale, &c. ;

3. The pervious bed must outerop on the high land and dipping under the
plain between the clay beds, whilst the point selected for the well must
be considerably below this porous outerop, which collects and stores the
rain.

4. The supply will depend upon the rainfall and the surface catchment area
of the outcrop of the pervious beds, whilst the pressure will depend upon
the level at which the water stands in these beds above the surface where
the bore is sunk. Springs are generally met with at the edges of
artesian areas inland, but along the coast the water-bearing beds discharge
themselves very often below the sea level.

As a rule, the main point, what an artesian well is, is lost sight of, its princi-
pal characteristic being that the water rises above the surface, and is therefore g
Howing well, not being, as many suppose, simply a very deep tube well, from
which the water has to be pumped. The definition should therefore be o JSlowing
well, and the description of the ares where space is limited should be left out,
without it is said to be an area in which artesian water may be obtained. An
utesian well being a flowing well, there must be some cause for this phenomenon ;
he basin-sha.ped area will not account for this, as there is no reason why this
water should not break out as springs, filling the whole valley to the level at which
the water is standing in the water-bearing beds.
An artesian area is mainly dependent on the geological formation of the
tntry, which must consist of one or more pervious beds, overlaid by impervious
Deds, dipping under the plain, the pervious beds outcropping on “the highest
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ground, ag the rain falling upon this outerop soaks away down to be imprisoned
Detween the impervious beds, and stands at a certain elevation, according to the
natural obstructions in the way of its passage towards the sea. Should this water
lovel be above the level of the country where the impervious beds overlay the
water-bearing stratum, then it is an artesian avea, for if a shaft is sunk down to
the water-bearing bed, the water will rise above the surface, or if confined in tubes
it will vise to the same level in the tubes as the water is standing in these beds
on the higher ground.

—ARTESIAN  AREAS —

Another question on which there seems to be & good deal of confusion is one
of dynamics; a column of water a certain height gives a certain pressure to the
square inch; no matter the size of the column the pressure will be exactly the
same, as it is only the vertical pressure of the water which is perceptible.  For
example, the pressure on the pipes in Perth is only equal to a column of water
standing at the same level as the water in the veservoir. This question of pres-
sure is generally confounded with supply; for instance, a pipe 20 feet high filled
with water gives a certain pressure; now replace the top four feet with a tank
filled to the top, the pressure remains the same, but it will take much longer to
run all the water off.” Multiply these columns and tanks to any extent, connect-
ing them all at a common junction, then take the pressure, when, if the surface of
the water still stands at 20 feet above the point where the testing is done, the
pressure will be exactly the same as the ome single pipe of water of the same
vertical height.

- Artesian  Basin

A basin when spoken of in the artesian sense refers more to the geological
formation than to the surface, for an artesian supply may be obtained on the top
of a Dill, provided the water-bearing beds outerop at a still greater elevation.

The question of artesian areas is therefore most complicated to one who has
never studied the subject, for although basins are always talked about, no such
things are found at the surface and rarely in the rocks themselves, which are
generally folded into a cynclinal trough, into the centre of which the water is
thrown, and along which it gradually percolates towards the sea.

Some years ago the idea was started of obtaining artesian water on the
Yilgarn Goldfield on the grounds that it was a basin-shaped depression, with
high ground all round. The arguments used in support of the idea were of
the class that artesian water existed in the interior of the other colonies near the
salt lakes. Some people went even so far as to state that water would be struck at
1,000 feet, as the pressure of the rocks would cause the water to rise, forgetting

“ that a corresponding pressure would be required to force the water down.

A Similar Basin

but  not  Artfesian

Leb us consider the Yilgarn Distriet.—We know that wherever mineral veins
exist the country must be more or less broken; in fact, lodes are fissures, either
running with or across the country; whilst the bedding of the rocks in this district
is, as a rule, inclined at a very high angle, sometimes dipping even vertically,
The pervious beds, therefore, as well as the impervious ones, outcrop, and if water
existed in them under pressure it would have to overcome no obstacles n -itg
way to rising either in the beds themselves or up the fissures, and so making it
escape at the surface.

The mistake into which many well informed persons have fallen in this distai
is that, Lstly, it is basin-shaped ; 2ndly, pervious beds outcrop on the highland
(sandplains) ; 8rdly, impervious beds are met with at the surface on the low ground
(lake beds) ; therefore, if bores were put down through these, artesian water woul
be obtained. Unfortunately for this argument, the sandplains are only cappin
and do not underlie the clays of the lakes, which rest directly upon the upturned
edges of the old rocks, and when sunk through prove that they overlay a lar
water supply, but which unfortunately is extremely salt, and is not under @
pressure, SO that no artesian water exists. '

»:
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Artesian water is, as rule, met with in the Mesozoic or Tertiary formations,
which rocks are more or less horizontally bedded and are little faultod or broken,
but it has never yet been met with in highly Metamorphic or mineral country, and
did such a supply chance to exist it would be most unpleasant for the miners, for,
without they had extremely powerful pumping machinery, they would be flooded
out if there were any supply at all, for if enough water will pass up a small pipe to
supply a whole town how much water would & mine make ?

Artesian areas probably exist in many places in the interior, but never where
there are outerops of mineral country or granite rocks. Areas probably exist
between Gleraldton and the South coast and many places further North, also
in Carboniferous rocks at Wyndham, Derby, and on the Gascoyne, the Murchison,
the Irwin, and the Collie Rivers.

CATNOZOIC.
Rrcent.

Allwwium of Lake Basin.—Throughout the interior there are a series of what
are called lakes, though they are in reality nothing more than large salt flats,
boggy marshes, or clay pans, almost on a dead level, which drain into.one another,
“and eventually, if the season has been wet enough, discharge themselves into the
upper courses of one of the rivers; but this ravely happens, as they present such
an enormous surface for evaporation. One consequence following this is that these
large flats nearly every year receive a fine covering of clay, upon which the salts
contained in the water crystallize out, to be re-dissolved and added to from time to
time, till in some places, which may be a little lower than the rest, or where some
obstruction occurs to check the flow of the water, very large deposits of salt are
formed. These lakes are surrounded by red clay flats, which also contain a great
deal of salt, in fact, the whole interior is salt; and although sufficient rain has
fallen since the elevation to destroy all traces of the marine deposits, yet as the
waber does not find an outlet to the sea, but is lost by evaporation on the clay
pans, the country remains almost as salt as when first elevated,

On the North Coast there ave some extensive alluvial deposits, not generally
in the river valleys themselves, but mostly following the sea coast, or in other
places what was once the bed of the river; they are not, as a rule, of any
great thickness, as outerops of rocks are frequent.

Biver Valleys—This loamy deposit is formed by the rivers wearing away the
1d rocks, carrying the finer material down from the hills and depositing it on the
open level country, forming large rich plains. These are often of great extent,
and running back from the rivers for a considerable distance, and are often very
similar in character to those of the lake basins, but with this great difference, they
rarely contain salt. They are best studied on the Upper Murchison, the Gas-
coyne, or Fitzroy Rivers, where there are large clay and loam floats, often many
mileswide. They have probably been formed in the same manner as the lakes, but
1aving been better drained the salt has been carried away by the rivers. Certain
tracts, however, still contain much salt, which gets replenished from time to time
by large discharges of salt flood water from the lakes at the sources of the rivers.

All the rivers North of the Greenough form these large flats, but in the South
the rivers do not; forming, instead, small ones of clay, loam, sand, and gravel
throughout their courses, which are very fertile.

- River Gravels.—These consist of sand, gravel, and fragments of rock, and are
found in the beds of the streams, neaver their heads, as a rule, than the loams ; also
10 the beds of all the large rivers, which are often as much as a mile wide,
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The shelly limestones and sandstones at Sharks B

Estuarine Deposits.—These deposits are met with at the mouths of the large
one or two places, probably belong to this series.

Northern rivers, where there are periodical tropical and semi-tropical floods. The
rivers bring down large quantities of mud, which they deposit near their mouths,
forming (excepting where constal currents interfere) a kind of swampy delta, forthe
most part salt and overgrown with mangroves, composed of a black greasy

mud, full in many places of recent petrifactions of crayfish, wood, and worm tubes.

The Estuarine deposits of the South are of very slight account, for the Tivers
are comparatively small, having but short courses, and immediately on emerging

from the gorges they hawve cut through the ranges discharge themselves into the
arms of the sea, which run from the coast to the foobt of the ranges. Moreover,
they are bub seldom flooded by excessive rainfall, and so bring down very little
detritus. . : »

Salt and Gypsum Deposits.—These belong to the Like Basins : it is, however,
worth noting that gypsum occurs in the form of beautiful crystals ( selenite) on
some of the claypans in the interior.

Sand Dunes.—These occur almost everywhere along the coast by the river
mouths, or where the land is low. They sometimes, as at Geraldton, reach a
considerable height, and are a source of trouble, as they are constantly travelling
unless kept carvefull; bushed or planted. Very often excellent water can be
obtained beneath them, although that wnder the neighbouring flats may be bad.

Sand Plains.—The sand plains follow the coast in the Southern portion of
the Colony, extend up to the ranges, and cover most of the lower ground. The
sand here is much looser than in the interior, and is often of considerable thick-
ness, being of a red colour and showing a false bedding, which proves that its
origin is Holian.

Baised Beaches.—These have been noticed, by the late Mr. Hardman, near
Roebucle Bay, about 10 to 15 feet above the present sea level. One extends nearly
9% miles inland, and is from 12 to 18 miles wide. Its surface is covered with
salt grass and samphire. Recent marine shells ave found here and there, and in
sinking a well a shelly deposit, several feet in thickness, containing specimens of
existing forms, was passed through.

Shell Marls and Qrawvels.—These are of frequent occurrence along the coast.
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PLEISTOCENE.

Ancient River Gravels and Lake Basins—These are found in several places.
in the ranges, and are similar in chavacter to the deep leads of the Hastern.
Colonies. They contain pipe-clay and ferruginous sands, gravel, and clay, and it
is reported that Diprotodon bones have been found in one of these near Bridge-
town, where they are largely developed, and are worked for stream tin.

Ancient river gravels ave met with on the Nullagine and Ashburton Groldfields,
but ag a rule they are not common in these districts. ‘

Tower Tstuarine Deposits.—These beds occur as far inland as Perth, where, i
sinking wells near the river, large quantities of oyster and other shells are m
with, which proves, beyond a doubt, that the Swan was formerly a much larg
arm of the sea than it is now. The oysters must have been exterminated by tf
silting up of the mouth of the river, which prevents the influx of salt wate
keeping it fresh or brackish for a large part of the year. The deep holes in &
Swan, to the West of Perth, are probably due to the fact that a large subterranes
water supply has dissolved large caverns in the limestone beneath the bed of &
viver, which has caused subsidence in these places. ’

Shelly Trimestones and Sandstones.—These occur all along the South-Weste
coast, and contain fossils very similar to the living forms; in many cases ¥
nwneavwa the naare of the shells.

MESOZOIC.
CRETACEOUS.
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formation of the Bastern Colonies, where very similar rocks form the uppermost
beds of the great artesian area. These rocks are apparently destitute of organic
remains, but as they rest conformably upon the Cretaceous rocks both here and in
South Australia they have been classed with them; it is, however, possible that
they are of a more recent origin, having possibly been formed shortly after the
clevation of this Continent, when, as the surface must have been almost a dead
level, little if any denudation would have occurred, though the upper beds would
have been altered and the organic remains destroyed in situ by the vegetation
aided by the action of the weather. That in places these beds are of terrestrial '
origin there is not the slightest doubt, as in the quartzite beds, that cap them in
sowme parts of South Australia, vegetable remains have been found, and in other

places all the indications point to a swampy or lacustrine source.

JurassIc.

These underlie the Cretaceous rocks North of Champion Bay, and are
represented by oolitic limestone, clay ironstone, and ferruginous sandstone, grits,
and conglomerates in many places containing fossils. Connected with these
beds are some of liassic age, from which a series of fossils were sent by M.
Clifton to Mr. Sandford, in England. They were all supposed to have come from
Sharks Bay, and were described by Mr. C. Moore, F.(3.8., who says that the
rocks in which they ave imbedded arve ferruginous and variegated limestones,
clays, and ironstones, very similar to those of the same age occurring in England,
My, Shenton also seut a large collection of similar fossils to the 1862 Exhibitio:
in Tondon. Both these collections have, unfortunately, been lost.

There is a large development of this series in the Vietoria distriet, and good
sections ave often exposed amongst the flat-topped hills and ranges. In thi
sories of rocks there is nothing to indicate any break between the Oolites and th
Upper Lias, as fossils from the same beds are attributed to each of those periods
The division in the table of strata has only been introduced provisionally, as Mr
C. Moove has divided the fossils he described as some of the one age and some o
the other, also stating a difference in the matrix.

Mesozoic rocks also occur on the Gascoyne River forming the Kenned
Range, and stretch away up North to Cape North-West, but do not seem to exten
any further Novth.

PATLAOZOIC.
CARBONIFEROUS.

Upper—Sandstones and shales of this age are mostly seen forming flat-toppe
hills, attain their greatest development along the North Coast, but they are alg
met with in small patches, as from the Dixon Range to Mt. Deception, on the Or
River; the Hardman Range, on the Nicholson River; the Haughton Range, t
the South-West of Mt. Dockrell; the St. George’s, Grant, and several other smal
ranges on the Fitzroy River; also on the Lennard River.

Coal seams of this age are also met with in the bed of the Collie River, abol
30 miles Bast of Bunbury in the South-West, but their extent is at preset
unknown, as the whole surface is covered by more modern deposits. '

Tower—This formation eutcrops first on the Irwin River, about 50 m
#rom the coast, which it follows, running North in a belt about 20 miles wide
being exposed in the beds of the Greemough, Murchison, and Wooramel r
where the superincumbent formations have been removed. On the Gascoyne Ri
and to the Northward, they rise and widen out, forming a broken table, wl
crosses the Henry, Ashburton, and Fortescue, then turning away to the Nox
Tast, and disappearing beneath Warburton’s Great Sandy Desert, but ag
making their appearance on the South side of the Kimberley goldfield, betw
Mt. Elder and the Antrim Plateau, outcropping all along the edge of the basalt

west coast,
tricts.

They are met with most abundantly from North to South, an
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In spite of the large arvea over which these formations extend, very few beds

of the series are exposed, owing to the fact that they have not been disturbed or -

:iglli:flc;, i?%{llﬁh?leﬁ?sz a,tl]\;mys nearly ho;;ilzonta;]ly bedded, but where they do dip
. : ; they ave invariably found in a short dist ip i

opposite, whilst the streams have not cut suffici into thors te oo
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IGNEOTUS.
Vorncantc.

At Bunbury and Cape |
Y @ ape Beaunfort colummar basalt :
. | 1 asalt occurs, and th
Posed at the coast, it probably extends-inland under the modern Tertig;'?]]laeggly
o v i
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st coast there are several trap dykes, whilst South of the
River, there are several lava flows, as well as -
however, is met with in the Kimberley district,
where an extension flow stretches from the head and Tast side of the Ord River
into the Northern Territory of South Australia. Obsidian bombs are found all
over the interior, but where they come from no one Imows.

On the North-We
Nullagine, and on the Fortescue
dykes. The largest development,

Pruroxnic.

These rocks oceur throughout the Colony amongst the crystalline rocks, which
they have displaced and metamorphosed. The granites are seen most abundantly
in & belt of country about 50 to 100 miles wide, running North and South about
150 to 200 miles inland, where, rising out of the alluvial plains, they form bold

red isolated hills.

Trap vocks, usually diovite,
split up, and weather into round
to the corners being first disintegrated, then exfo
formation of rounded boulders.

Amygaloids are met with in great yariety in the North-West, where they form
huge rugged hill masses, upon which it seems nothing will grow. Both the matrix
and the enclosures vary much in different places ; the latter are most commonly

agates and calcite.

are found all over the Colony; their caps often
ed masses having a waterworn appearance, OWihg
liated, which eventually causes the

MINERALOGY.

With « Description o
likely to be found in this Colony.

A Mineral is a substance obtained from the earth’s crust by digging or
It may have been originally of organie origin, which has undergone

neipally caused by heat, mineral water,
ass, but the larger number of minerals

mining.
certain changes called mineralisation, pri
and pressure. Coal is a mineral of this cl
are not of organic origin.

Mineralogy is the study of the physical
chemical composition, erystalline form, hardness,

As in the study of mineralogy a knowledge of chemistry is necessary,
the elements, with their symbols and combining weights; is given here.

List of the Elements, with their symbols and atomic weights :—

properties of minerals, such as their
specific gravity, colour, etc.
a list of

Aluminum ... Al L. 270
Antimony (Stibium) ... Sh. .. 1220
Arsenic As. . 749
Barium Ba. ... 1368
Berylliom ... . .. Be o 9-0
Bismuth Bi. ... 2100
Boron ... B. . 110
Bromine Br. . 798
Cadmium Gd. ..o 1117
Jeesium Cs. ... 1830
Calcium Ca. ... 899

C. er e 12°0

Carbon

f the Minerals of Commercial Value which have beem or are '

Cerium

Chlorine

Chromium

Cobalt ... .

Copper (Cuprum)

Decipium

Didymium

Erbium

Fluorine

Gallium

Glucmum

Gold (Aurum)

Holmium .

Hydrogen

Indinm

Todine ...

Tridium.

Tron (Ferrum)

Lanthanum ...

Lead (Plumbum

Lithium

Magnesium

11‘\»;I£anganese
ercury (Hydrargyrum

Molybdilgmg & )

Mosandrium ...

Nickel ...

Niobium

Nitrogen

Norwegium

Osminm

Oxygen

Palladium

Phosphorus

Platinum . .

Potassiom (Kalium) ...

Rhodium

Rubidium

Ruthenium

Samarium

Scandium

Selenium

Silver (Argentum)

Silicon ...

Sodium (Natrium)

Strontium

Sulphur

Tantalum

Tellurium

Terbium

Thallium.

Thorium

Thulium

Tin (Stannum)

Titanium

Tungsten (Wolfram),.,
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Ce.
CL

Or.
Co.
Cu.
Dp.
D.

Ga.
al.
Au.

Hm.

In.

Ir.
Fe.
La.
Ph.
Ii.

Mn:
Hg.
Mo.

Ni.
Nb.

Ng.
Os.

Pd.
Pt

Rh.
Rb.
Ru.
Sa.
Se.
Se.
Ag.
Si.
Na.
Sr.

Ta.
Te.
Th.
T1.
Th.
Tm.
Sn.
Ti.

141-2
354
52:5
586
631

14:7+4
1689
19-0
698
135
1962

1134
1265
1965
559
1393
2065
70
239
54:8
199-8
959

586
93-7
14-0
?
1980
1596
106-2
810
1964
39°0
104-4
852
103-5

44-0
789
1077
280
230
873
320
1820
1280

203-3
9314

1178
480
1836
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36 or how many times heavier it is than an equal volume of water. The bulk
. . ... 2400 of the sample being unknown, it cannot be compared with an equal bulk of
Umnl{}m V. .. 810 water; therefore this has to be determined by displacement, the difference in
g?ﬁeﬁ)ﬁﬁn Yt .. 1630 weight between the sample weighed in air and water being the weight of an
Yttrium Y. 93:0 equal volume of water, or the amount of water displaced by the specimen. There-
Zine Zn., gzl)'z fore we divide the weight of the specimen by the weight of the water displaced,
. . VAR
Zinconinm ... -

which gives its relative weight to an equal volume of water, the weight of the
watber displaced being obtained by subtracting the weight of the substance weighed
in water from its weight in air. The specific gravity enables us simply to calcu-
late the weight of a cubic foot of a substance, as we know that a cubic foot of
water weighs 1,000 ounces; therefore, if we multiply 1,000 by the specific gr.
of any substance, we have the weight of one cubic foot of it: thus the specific
gravity of quartz is 2:6 x 1,000=9,600, a cubic foot of pure quartz, therefore,
weighs 2,6000zs. Specific gravity is taken advantage of in separating substances
from one another, ag in gold workings.

Of course it is quite impossible to test the specific gravity of a mineral in the
bush, but a very good idea can be formed of it, as everyone must have noticed the

difference in weight to the bullk of different substances (termed heaviness);
this is really its specific gravity. ‘

i . . with their symbols and atomic or
isis a list of all the known elements, with their sy : L :
bqullllllli %Swti;}]jts. The symbols are mostly a_bbrevm.tlons tdkenf divectly t]%)(;l;l
gﬁznnameés% of the substances themselves, but to thls.mle there'z‘nll;e a.l ew s}z;cr%)breﬁ:
prineipally where the name of the element 1is E‘nnctll})f lE].nglseC,lvg ;erxsnc mftions
i £ il i i this table of symbols 18 us » all nations,
ation of the Latin name is taken, as ' s is .
) 1On'l‘he atomic weights are the relative weights the different e;len‘leﬁtf 11)2,(31 . ;ol(;
hydro, 'en(fmd from them the weight of any element in a certain substar o
bz detgern;ined, when the chemical formula of which is kfnolzn.. | edin the
igts of chlorine and , &

s instance we know that common salt consis rine a ]
chemﬁi‘(f,?lll lflz)smqfula of which is Wa. Cl,, as the_y combine atom w1th2§n?,(c)>nl1ﬁ.he]11\Tgvv; 11;2:?;
look uL) chlorine we find its atomic weight is 354, and SOd.mmf t , then o ko ox
that 1111 each pound, ounce, or whatever weight is talen, 35 4 parts wi ,

and 280 will be sodium.

avity

TENAcITY

Is one of the most useful physical properties of metals; it implies the power
. @ substance has of holding together. Thus iron, in the form of steel, is the most
tenacious metal, as a wire of that metal will stand a greater strain than a wire
of equal size of any other metal; but in mineralogy it is used on broader lines,
and may be said to include the following properties :—
1st. Brittle—When a mineral bre
attempting to cut it.

2nd. Malleable.—When it can be beaten out into plates with

HarDNESS.

. . . Ny o 8 mosh
The comparative hardness of minerals is easily ascertained, and, tbe{l}gsgt th, st
important character, should be first ]tfested.l It is only ;iierss{fg{;e E)\,blé to‘cm‘ry
i : -dness with a knife, and upon one another, 8 X
erals of known hardness with a 3 ) © fo carty
avory fair iden of the scales of hardness in one’s mind, so that when far away !l
tho Lush, with : #ing the hardness of a mineral, it may be
the bush, without proper means of testing the he u of o e B i v
sroximately determined. As a standard of hardness the following minorals hav
ot -aneine from 1, the softest, to 10, the hardest known substance:
been selected, ranging ,

aks easily, or when it powders up on

& hammer.

1. Tale (soapstone), ezhsﬂ?r ts’clmtlclgedt}])z E];i ;Einl%gh .naﬂ. " Wil}; c}ui?itlﬁft;l?ﬁi]; ;\;1133;06 iy e ot o i < e, .
gl gzllz:&mb;?f Seéhrszizh?sl’&a;&egany{)e scra,tzh_e 4 by & copper coin'. 4th. Flexible—When a mineral will bend, and remain bent,

L Fiuoriée’ i b o COill,l blﬂé’zﬁl légﬁai%l]‘igc({hbgl:sliﬁife. _5th. Elastic.—When a mineral will bend, but will spring back to its original
o %Pla{m?rWslill.igcsﬁezcrgﬁls’gézis’c;]]; cmﬁ'y 3'1153 be seratched by a Inife. Position as soon as the bending pressure is released.

g Qilecuﬁclzc, écrfﬁches glass easily, cannot be seratched by a mife. Coromn.

o Samprine T crate top The colour of a mineral may be under two heads: first, the general colour
9. Sapphire, will scrateh topaz. L

as seen in a mass; next, the streak, which is the colour of the mineral when
observed in a finely divided state, and is most generally observed by making a
mark with the substance to be tested on a piece of unglazed porcelain.

10. Diamond, will seratch sapphire. :‘
The minerals which are harder than quartz are rare, but Slémﬂ? any of ther
be met with, it will be best to send them to an expert to test and value.

Diaraanmiry.

; This is the property possessed by substances of transmitting light, or, in other
 words, its transparency. The degree to which minerals possess this property may

SpmerFIic GGRAVITY.

i i ' 5, & it be compared to som
in the specific gravity of substances, they mus ‘ _ fo 8¢
b ;l‘ . Obﬁgm efs al? Stﬂ.llditljl‘d; this standard is chstﬂ_led_ water _a,t a Lempell;mtlmecg
Z%O S]E‘anfflidcthe process is as follows :—The substance is first Welgllled 01% zsv mse??t]
i1 : g £ the scales of the balance in a glass of water,
next it is suspended from one of tn  the balance 1n o giass O et f
- pan with the weight in it being kept cleav o waiter ; ' .
gzlcl(?;c%)ngilt from thg fivst and divide the fivst by the difference obtained.
=]

Teet us say, for instance, that the substance weighed 6 ozs., but when weighe

- be divided under five heads :—
1. Transparent: When a mineral offers no obstruction to the passage of
light, and objects can be seen distinetly through it.

2. Subtransparent: When light can pass freely through, but objects are
indistinetly seen through it.

' e . biract the 2 from the 6, Whiph leaves 3. Translucent: When light can pass through it, but objects cannot be
theg %}glﬁl@ t]%fwit)}rr d * . . 4. Subtranslucent : When light alone is transmitted faintly at the edges,
- Thi:P:atg :ﬁrst .sounds complicated, but is in reality very simple. T 5. Opaque: When no light is transmitted.

X . ) f
specific gravity of a substance is its relative weight to an equal body of wal
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T/USTRE.

This property depends upon the nature of the surface of a substance, which
causes move or less light to be reflected. The degree in which minerals possess it
are classed under six heads : —

[

. Metallic: When a substance has the appearance of a metal.

9. Vitreous: When a substance has the appearance of broken glass.
3. Resinous: When it looks like resin.

4. Pearly: When it looks like pearl.

5. Silky: When it looks like silk.

6. Adamantine: When it looks like a diamond. Brilliant or shining.

ELECTRICITY AND MAGNETISM.

Many minerals become electric on being rubbed, when they will attract cotton
or any other light substance, whilst one of the iron oves, called lodestone, is naturally
magnetic, and several of the others which contain iron are attracted by the
magnet,

Taste aAND ODOUR.

These properties are also possessed by many minerals, and by them they may
be easily distinguished.

CrEavacE AND FRACTURE.

Cleavage.—When a mineral breaks up into definite forms, with smooth regular
faces, such faces are said to be the cleavage planes.

Fracture—When a mineral breals up irregrlarly under a blow, the appear-
ance of the fresh face is called its fracture. Thus the fracture is said to be even
when it forms a plane of some extent, uneven when the surface is rough, conchoidal
when the fractured pieces arve concave on one side and convex on the other,
gplintery when the swface presents the appearance of a number of thin-edged
scales, hackly when covered with numerous sharp points or inequalities.

Orystallography.—One of the most important branches of mineralogy is
crystallography, which has of late years developed almost into a separate science,
bt here it is of little practical value in the determination of minerals, as they are
rarely found in the form of erystals.

It may be described as a study of the crystalline forms and structure of minerals
for the convenience of distinguishing species, each mineral being constant in its
structure and crystalline form. '

The chemical composition always bears a certain relationship to the crystalline
form. :

The form is almost entively dependent upon crystallisation, as well as all
optical characters. ,

For this study a knowledge of mathematics is necessary.

The forms of crystals ave very variable, but they may be divided into
systems :—

1. Isometric or regular system (called cabic, octahedral, &ec.)—In tl

system three axes of equal lengths pass from side to side through
point in the centre, cutting each other at right angles.

9. Dimetric or square prismatic system.—These have three axes at righ
angles to one another, but only two of equal length.

8. Trimetric or right prismatic system, in which the three axes are
unequal length, but cut one another at right angles.

-

— CRYSTALS —

Bosh
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4. Monoclinic or oblique prismatic system.-—The axes may be all equal or
not, but two of them must be at right angles and one intersecting them
obliguely. ’

5. Triclinic or double oblique prismatic system.—In this system the crystals
have three unequal axes, which also inbersect one another obliquely.

6. Hexagonal or rhombohedyal system.—The crystals belonging to this
system have four axes, three of which are on the same plane and inclined
to one another at an angle of 60° whilst the other axis cubs them at right
angles in the centre. They-are readily distingnished from the foregoing,
as the number of faces surface planes of a kind around the vertical axis
are always a multiple of three, ’

COrystallography is a very complicated subject, and as minerals in the form of
crystals ave ravely met with Dy prospectors, it is not worth while entering into it
more fully. .

The crystalline form in which minerals are found cannot always be depended
upon, for although a certain mineral always crystallises in the same form, there
are also casts, called pseudomorphs. The most common of these are the so-called
“Devil’s Dice,” which are little cubes of ved oxide of iron, being pseudomorphs
or casts of crystals of iron pyrites, which latter mineral has been decomposed,
the sulphur being given off when the iron combined with oxygen, and took the
form of the cavity.

METALLIC MINERALS.
THEIR OCCURRENCE AND USE.
Gonp.

} Symbol, Au (Aurum); atomic weight, 196-2.

Gold is always found in the native or metallic state, but generally alloyed with
silver, copper, or iron, and, although one of the most widely distributed and
earliest worked metals, it is comparatively rare, owing to the fact that it mostly
oceurs in small particles disseminated through rock or gravel, which renders it
difficult to extract. It has been always highly prized owing to its beautiful colour,
the ease with which it can he worked, the fact that it does no tarnish when
exposed. to the action of air or water, which, added to its rarity, has caused it to
be almost universally adopted as the standard of exchange.

In the early part of the 4th century, many Alchemists spent their lives in seek.
ing what was called the Philosopher’s stone, which was supposed to endow the
Possessor with the power of combining the baser metals in certain proportions, and
thus transforming them into gold.

It has now been generally decided by chemists that gold is an element, oy in
other words that it cannot be split up into any more elementary substances, neither
can it be manufactured from them. In the pure state its specific gravity is very
high, being 193 times as heavy as an equal bulk of water, which physical
 character is taken advantage of in separating it from other minerals, for, except
Platinum and two or three of the very rare metals, 1t is heavier than any other
_ substance. This metal melts at about 2000° Fahrenheit, and can also be volatilised
b very high terperatures. In the pure state its colour and streak (a mark made by
tou porcelain) is a deep golden yellow, but in the finely divided state it is either
6d or black, whilst by transmitted light it is green.
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Gold is the most malleable and ductile 111etfa.11, 258 8 (%‘S(E)L;Jﬁ gff r1])1]31 iﬁ?hbsl &eﬁﬁi
y cover b4d square inches of 1-230, of an .
oot hg%iels(én]?‘o}:lg}uldf; C'Llculatea that the gold fronll four t?fv? glllgn:q({i)qiloc} belctl-,l 3:;&;1:
into’ d be lon 3 ¥ round the earth at the ator. >
i iy long enough to reach round » ¢
mt_o .Wuﬁ ngﬁcli' ?}itooﬁlblemica% combinations w1.th the other elemel]llts, ail)l‘d gvllllrjﬁnlﬁ
not liahtl Yesl1l}ino~ salts arve very unstable, being decomposed when -1<l)16gt0 i
Qocs ‘te 'lth otlhe;3 metals, metallic salts, organic substapces, or bly %Xli)',o'sudisqolved.
contac V%nlio-ht and air. It is not acted wpon by any simple acid, L ‘u ]1151 1~ic{e ved
%Ctlolnlosme ?n S(;llltion or by nitro-hydrochloric acid forming awric chlo ,
y chlor ,
ity st stable salts. . I
of its m(‘)S old is so soft that it can be scratched by the finger nail; ther ?501.62 1;1:;
Plﬁe gol with other metals to increase its havdness, silver or ‘coppei )Fimu the
s Oye"cﬂl employed. An alloy, it must be understood, is ]10JD , 1:‘u Zibyrm‘
n]lloSt igfi]le:::)ui)011nd but simply a mixture of t\ﬁo orf ﬂorim 11%1: c(;f& g()ldc tZ
chemics - ‘ . 3 being am alloy o harts |
roporti English gold standard being : | gold
1)101)01%011; ]ctc}lf )ernl%ut asgthis is mot hard enough for jewellery th]? 1)10%)031(;1;
one bt ¥ -%el'ntl,y increased. The fineness of these alloys is spo en10-1; i
o Coppef ilus golc{ Pure gold is expressed as 24, whilst m 1.owe_1" Zi;,zzmc mtc : e
mihllnll}{)eclmo? pfgu‘ts 'of pure gold in the 24 is mentioned : a sovereign 1s 22 carat,
nu 2
arts gold and 2 copper. . -
puts g0 j i tlv of certain standards as 22, 18, 15, or
o wed in jewellery is mostly of certa 2 .
1mtéﬁitg(;idn&f?feelessz{ry to melt it up to tell llti' ]f‘nienesl's,tbut)tlltllie(]:lm}D lgi tcilglietg}é
sk ith 1 saltic stone (called a touchstone), ating
king wi a black Dbasaltic stone (called a 4 bhe
lgii]l;n;%itgltgillﬁltznnitric acid and comparing it with golds of known standards
mal
imilarly treated. ' . .
Slmﬂgi{d also hus the property of forming unh'milzﬁ{lgam ﬁfoh énli ecllell ;Ltrbg; dfl(])l1 ;; g{
ratur it forms a soft mass, in which the gold an y ar )
Eenll)%ell)zz?écetsl’yvﬁf;& O’Ihis affinity of mercury for gold is taken advantage of in
0 xed.
- eXtm’C 11‘0 ]tl'.no' the presence of gold in very minute qughnt_ities the miﬁlsral lls tf.i?]il{
llvi‘;)sledtsmlldbw;'itmted with an alcoholic tinctuie of }fOCJ}lme; int:l) t()flb't]ioe um ;h i;
Feco o > paper is dipped -and then burnt, when 1f the colour a
1)160610f %M?}llcggﬁln)te;smtliel 1pres;ence of gold; but this 'should be 1conﬁ%1€11_ei iml'?f
Svapor ’; 01 the alcoholic tincture to dryness and treating the residue Wlt;r and
GVELP‘OlElblln? e acid, and again evaporating, dissolving the residue in ]Zm - dce(—):)
]l51'<110<_3 10011111 mﬁdl'é)i) of a mixture of stannous and ferric chlorldle,t hw ggsénce olf
%il?‘ll))ll);ngolmlcr will be seen (Purple of Cassius), which confirms the pr

%ﬁi%mse with which it will cut with a knife. Tron pyrites, being as hard as quartz,

ill not cut ; copper pyrites will cut, but it yields a greenish powder; whilst mica
w 5 :

splits off in shining scales.

h \ { re o 1 9 to tiv ther .t]rhi.f,q:l»
A] other methocd, where. 1€ specks are too sma. O I. i em V'V] d N1 (3' r_ll.c
a ]'( 8 are Not a’ Y d.,, lS to DlaLe he gtone red —hOt, Fhlld. elthel' ].etv it CO()l or d].O D it
acids ar 3 h et

g ites wi m red, the copper black, and the
: ;, when the iron pyrites will twn ved, ! ho
e (iold zm]txi;n;v whilst the gold will remain unaltered. Thelg nﬁaed Be Ec; gfer:];
n}flc;e{)tsii; ihe gol’d ag it requires a much higher temperature than tha 8
o g )

ordinary fire.

i 1 ] eci f exchange, is one of the most
ss being valuable as a medinm o hange, o :
Gold% })esﬁl]jfir ‘gzvegllery it cannot be surpassed, owing to its beamilful1 colIotn;é
;ﬁefgmle?fhits.it doeé] not rust, and the ease with which it can be worked.
e 1a a &

i ilding, i hich processes it wa
: s plating and gilding, in both of w ‘ '
a,ls.o‘_ usﬁd 1:‘;56112’1 fﬁle 1form of leaf; but now it 1s fpund much 111011e1 efc?nomsloclztl
olﬁgjlln:hg m;ticle to be plated is metal, to deposit &1 thl1ln coatm%thf %cl) d ] fl Ei)lld o
Fon ) i 1 ich a very thin film 7
i i means of an electric current, by which a very : L c
Jlﬁolmgv%g(l); &Zl?oy;ilt%(a%:re(;‘ a large surface. Crold is used also for colouring glass
e

Gold may be distinguished from iron Pyrites, copper pyrites, and mica, by
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the beautiful reds called ruby glass being due to the presence of it in small quan-
tities. Tn photography it is also of great value, owing to the permanency of the
beautiful tones that can be obtained by replacing the silver in the original print

with it, and a great vaviety of shades are produced, varying from black, blue, pink
to browmn.

. ITS OGCURRENCE. .
Grold, as was before said, is always found in nature in the metallic state, but

mostly alloyed with small quantities of other metals.

It was formerly supposed
to be always associated with quartz, which was considered to b an indication of

it, but this idea has exploded, as it has now been found with calcite, serpentine,
diorite, and granite, and associated with the oves of lead, iron, antimony, copper,
and tin. Tt is true, certainly, that quartz commonly occurs with it, but the white
quartz reefs which were first worked have not, as a rule, proved as rich as the
more mineralised veins. Athough always found in the metallic state, it is highly
probable that it also exists in nature as a sulphide, but as this salt is so unstable,
1t would be decomposed before this could be determined. Gold oceurs in nature
in two forms, namely alluvial gold and reef gold. In the former state it is found
in the stream beds, where it has been devived directly from the reefs by the eroding
action of the stream, the gold being left behind at the bottom of the gully, owing
to its great specific gravity, whilst the lighter minerals have been washed away.

Grold in the alluvial form is generally of a higher value than reef gold. 'This
may be accounted for by the oxidization of the baser metals with which it is
alloyed, as in the finely divided state this separation is easily effected. Fven if a
coin like a sovereign is taken and heated to redness, the surface will he tarnished

~either a reddish or blackish colour, owing to the thin coating of oxide of copper,
and when this is removed the gold on the surface of the coin will be found to be
chemically purer.

Another strange thing about alluvial gold is that it is found in much larger
masses in the alluvium than it has ever been found in a reef, often occurring as
nuggets of many pounds weight, whilst in the reef from which it was derived 1t is
.only met with in a finely divided state. This has given rise to the miner’s theory
that gold grows, and can be accounted for by the fact thas pockets or ledgés
become filled with fine gold, when by some very slow process, the action of which
we do not yet know, the whole becomes one solid mass. That such an action takes
place we know, for we always find alluvial gold taling its shape from the hottoms
or holes in which it has been accumulated, often appearing as if it had been poured
into the crevices in a molten state. This joining together of the small particles
of gold is probably due to the small amount of gold in solution, which ig
deposited on the surface of the grains until it eventually joins them together,

Reef gold occurs in veins, lodes, or dykes, the term reef or vein hein
describe a lode where there is a, predominance of an earthy mineral, lode where an
- ore or metallic mineral is in the larger proportion, and a dyke when it owes its

origin to plutonic action, the matrix being an igneous rock, These reefs and veing

mostly occur in the older Palmozoic formation, the rocks being gener:
slate, sandstone, schist, &e.

g used to

ally clay,

AURIFEROUS BELTS OF THIS COLONY.
There are five auriferous belts in this colony, the first of which 1UNS ne;
North and South, about 200 to 250 miles from the coast, in the Southern
of the colony, and it is on this belt that Yilgarn and the Murchison goldfields are
situated. The Coolgardie belt, about 100 miles to the Bastward and parallel to
the Yilgarn belt, extending from the Dundas Hills through Coolgardie, Ularring,
0 the Hastward of the Murchison. On the Asghburton the belt runs North-West
d South-East, but is probably the extension of the Yilgarn belt, which ends at

arly
portion
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the head of this river. The Roebourne belt strikes Tiast and West along the-
North-West coast from the Nicol River to the DeGrey River, disappearing
beneath the sandy table-land to the Eastward. The Kimberley belt strikes in
a North-Bast and South-West direction, and is very probably the extension of
the Roebourne belt, re-appearing on the North-Easterly side of the sandy table-
land. These belts carry gold for a great length; the reefs, as a rule, arve of
great size, very rich, and wherever they have been tested they have proved to be
good. A large quantity of stone has been crushed from the different fields, which .
has averaged loz. to the fon of stone, whilst alluvial patches of great value
ave still being worked. Grold also occurs associated with pyrites along the
Darling Range, at Kendinup, Bindoon, the Wongan Hills, and the Kastern
districts; it has also been found in stone at Yuin and in the alluvial form at
Peterwangy, at the head of the Irwin. Gold mining here ig in its infancy, not
yet being ten years old; but as during this time it has made great progress,
especially during the last year or two, there is every prospect that this colony,
before long, will be one of the chief gold-producing countries of the world.
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The following are the most common forms in which it 0Ceurs:

Argentite.—Silver Glance.—8 i i

A . - Glance.—Sulphide of Silver.—This miner

ila, {i{g};lslsn%&;ld massive. I.ts lustre is metallic, colour anzlllligghkocicem’ls b‘Oth

parduess, ;e,r sl)e(?ﬁclgrlavmy, '7'10.; composition, sulphur, 129 per C(?tft gleyl’

= o 871 1W r ]f(ilvlh.j " titlsc rils%)mguf]ﬁed from copper, lead, and other silver ci)bll‘lecs
an be cu a knif fordi

when heated alone on charcoal beforg thz i)bljfvtl-tlfi’pzl.ld wifording & globulo of silver

e fgg{c&gmy:;iq.——RFby Silver.~—Daxrk red silver ore.—This ore occurs both crystal
o and l;m‘ave '0 ;L black tp a dark‘ red colour, with a red streak and br'{ls' a‘;
Justre, b6 22c.5 .neltsls, : 55; .specﬁc_gl-aylt:y, 58; and composition, sulphur 111’7('1-@71.
aniin ea,si,lv Co’fbi?iln‘;el(’ﬂ{m?(ﬁ%q, . It';:]s:l chstlllllguished from any other mineral as it
S e arcoal wi 2 i 1 i ‘.’ 1
globule of silver when fused with sod;. white deposit of anfimony, and yields

Stephanite.—Brittle Silver Ore.—Black silver occurs hoth crystalline and mas-

sive; its streak and colour are both iro i
ve; . : § ron black ; its har ] 5, i
gravity, 6:27, being composed of sulphur, 16:2; zmtlinqlog}l dl](l’i(?gs-’ sgﬂiérmég'gpemﬁc

Cerargrite—Horn Silver, Silver Chloride.—This is mostly found as inerusta

tions, but also massive, of a gr i
1s, bu 16 2 grey to greenish ¥ AXY ¢ :
easily with a knife, the shzwingyc.urlﬁlg up becf%ll(')(:litjmd oy appestace. 1t onts

) SILVER.
Symbol, Ag (Argentum) ; atomic weight, 10793 ; specific gravity, 10°5.

Silver has been known and used from the earliest times as cmrrency and for
jewellery. In colour, when seen in & mass, it is of a lovely silver white, and may
be distinguished readily by an expert from other metals or alloys. Very thin
leaves of it, viewed by bright transmitted light, appear to be blue. '

The lustre of it is brilliant, and it will take nearly as high a polish as steel.
Tts hardness is 25, but this is increased by hammering or rolling, but can be
again softened by heating and gradually cooling, called annealing.

Silyer in the metallic state may be distinguished from the other white
minerals by not giving off fumes before the blowpipe, and Dby its solubility in
nitric acid, from which solution it is precipitated by common salt in a white pre-
cipitate, which blackens on exposure to the air. '

Tt is distinguished from platinum as it fuses, and from lead as it will not
mark paper; it does not crackle when put between the teeth, like tin, and is morve
malleable than most of the other common white metals.

Tt can be beaten out into leaves yo¥sp of an inch in thickness, and a grain o
it may be drawn into a wire 400ft. in length. This wire is very tenacious; when of
a thickness of ¢ of an inch it will support a weight of 240Ibs. It melts at a
temperature of 1800° F', and may Dbe volatilised by the voltaic arc or by the oxyhy
drogen blowpipe, when it appears as & bluish vapour. It is the best known con
ductor of heat and electricity. .

Silver has no affinity for oxygen at ordinary temperature, but when in th
molten state it absorbs 22 times its own bulk, which is again disengaged o
cooling, the mass suddenly becoming incandescent, called flashing.

The black tarnish observed on silver in towus is due o the presence of smal
quantities of sulphuretted hydrogen in the air, which the silver decomposes, form
ing a sulphide on its surface.

Silver is too soft to stand much wear, therefore it is generally alloyed wit
copper, the British standard coinage containing 7'5 per cent. of the latter metal. T
occurs in matare in the metallic or native state, alloyed with gold and eopper, alse
in combination with sulphur, silenium, tellurium, arsenic, antimony, chlorine
bromine, and iodine; many varieties of copper, lead, manganese, and iron 0
contain notable quzmtities of it, and it has also been detected in sea water,
has never been found as an oxide, carbonate, sulphate, or phosphate.

I‘}S composition 2 ’l. ; d >l y I-
O 18 C ]01 ine 4 5 Sllvel 70'3 3 ]l(l. 18 eas 1 [
3 3 s a ed Ced Ol cAaa

U p to t:he [)]'e ent no S]J.Vel' ANGT & 1 Ys a ever
] ores nhave l)eell( S(}(Welet] ] .S(} )10, a l
the lea (1 ores are VEry poor 1in t]llS 1neta,l, 1&181)} C&lrylng more tha,n 2OZS. ) e
h X X v ) * i 1

ton. Tf silver is found it will pro i i
o rer 18 | i will probably be associated with copper and iron ores,

At the present time silver i y i i
| Sidormble ichmase 1o wo;]i 'Vely low in price, so that lodes have to be of con-

Silver is largel ] i i j

argely used in coinage, jewellery, and for
t‘hem from oxidation; and it is alsojto tbisymiiblfcﬁlpl
reproducing nature by means of photography
. decomposes certain of its salts. ,

ating goods to preserve
stal that we owe the power of
which is due to the fact that light

Prariyum.
. o .
Symbol, Pt.; atomic weight, 1944 ; specific gravity, 21-0.

Itwas discovered in 1744 b
L ! vk Dy an assayer named Woods, in Jamai
16 its name, which means “little silver,” from its similarity ,t;ntg;’lﬁn ]?Jlsga,.l o g

It always occurs in nature i i

e ¥ 5 in t‘he metallic state, mostly all i

thg 1103,11131131%913@115,_ a,nd mostly found hke gold, with which it yla? o(g;? j;lﬂl 'S(;:me (')f
the form é)trhlgili glﬁfsfl al.ltu'rm%) dteﬁ)osms. In colour it is from pale to d‘cu']ios??eled oy

; ta ire ; 16 18 both ductile and malleable; 1 ] Y
& ofton shiahtly ey it 1o Bott i d malleable ; its hardness is 45, and it
ettt infﬁsibﬂjty, 1s easily distinguished from other metals by its

Platinum cannot be melt i
‘ 2 ed by any ordinary process requir
hydrogen furnace or the voltaic arc, when it melfs %Lt (Ezbestﬁém?)lg‘aﬁglemoefs 2a71132%X:§E7‘_

T . 3 e eqe . ’ ] -
g hlS . l]lf us1 bl].lby X e]ldel'S 1t Of reat va l e In che 'S 'Y W l 1
; . a L ‘rhg o R en a )pa,rd,tl S are

It has never yet been found in this ¢
9 v 1
_Probably be associated with alluvial g‘losld, oony

ave

but it may at any time, and will

The . : s

imiy m(;'tehgé metals dwhlch occur with it, as iridium, rhodium
im z rare and occur in such sm ’

deseribing, h small

1 palladium,
quantities that they are not Woall‘]hc}
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MercURY. _
Symbol, Hy. (Hydrargyrum); atomic weight, 200 ; specific gravity, 15°5. .
p Yo i rtain of its compounds being
has been known from very remote times, cer f its !
used%y tl];he Gureeks. Tn colourit is silver white, m'l(cll f]:‘bO]ll éts 1?561;1]2;1;?;&%’21(;2
i in-colour, and from the fact that it is liquid at or 1nfb1y D ure,
i?ae; 8{)163 (éalled quicksilver. It becomes solid at ai &;(?]11‘11)611?1850 c});t: 41211(1]8‘1'),01‘12121
it 1 h ductile and malleable, and starts to volatilise a ., and boils
16{;8;’ }F)‘Ot 11‘5 lis 1ea.sily distinguished from other metals by the fact thajt 1tt]118 11(1111113_-
Mercm:y is used largely in gold and silver savmgc,lforﬂslﬂvermg 111;1;‘()‘]1‘,%%8 i ]ljcllal'ed
i ici : ames a
facture of thermometers, and in mechcme under the n f white and vod
ipi 5% rosi blimate, and blue pills; the red colour ca
D it . salt of woerotny. 1it be here mentioned that all salts of
vermilion is also a salt of mercury, and it may be he sty llayed
cury are poisonous. It occurs in mnature in the metallic stz . ol
;Ivli%tilhml)lt}lrmr m%et&ls forming native amalgam, but most commm}ly as a sulph}dc. .
Cinnabar.—Mercury sulphide.—This occurs both crystalline and l?mgswi amk
earthy, of a bright red to brownish black colour, with a brilliant lustre, its strea
being scarlet red. . - e
git is subtransparent to mnearly opaque, it hardness being 25, .e.peciﬁfa gravity
9, and its composition sulphur, 13°8, mercury, 86:2. Itis chs‘nmxcg{uls]%ec]O 10?0335
other mineral by vapourizing before the blow-pipe. It has never yet been
in this Colony.

CorrER.

Symbol, Cu. (Cuprum) ; atomic weight, 634 ; specific g1'a,vity,18'84. .
, g : rliest times, and was used as
* has been known and worked from the earlies R (
an ml(l}ooj})afiih ﬁ ii?se weight of tin in the manufacture of tools and weapons long
cbil d 10 s
before iron was worked. . ‘ o
It is of a deep red colour when seen in a mass, and does not oxidise at

3 3 P 1 2 ) o - it .
ordinary temperature in dry air, bub in damp air, when acid vapours are present,

i T ] “verdigris.”” It also becomes
roded with a green substance called “verdig also
Egzgglesvizgl;Oreddish-browﬁ oxide when heated in the presence of air, and loses
its metallic lustre. . . o
Tts hardness is about 8, but this is greatly increased by hammering o
rolling. . ' )
lis malleability and ductility is less than gold, silver, or platinum, but it
ity i ) t ivon.
ty is greater than any other metal excep . . .
tenaclltymelfs ab a temperature of 1990° F., and when raised to a white heat give
off metallic fumes which colour a flame green. 1 N
: \ ' ricity to silver, and is larg
is the next best conductor of heat and electricity » AL ¢
usedlftoisthé latter purpose owing to the fact that it is much cheaper than silve
and is more tenacious. _
Copper occurs in nature in the metallic form, but also and more commonly a
the following compounds:— : . ‘
) - pyri r iron sulphide—This ore is generall
ite.-—Copper pyrites, copper and iron suly € :
met C\zvl'bifobllf 0%3111/7 depth, slolmetimes crystalline bﬁt mos}’i'glen'era,}flty ma‘gcsllevsié ntIt I'SI‘ l?
a bra Now colour, and tarnishes deep yellow, which is often iridescent.
gtl};;']]fsisyflon-metallic and shining, of a greenish black. Its hardness is abou
4, and its specific gravity 4-15. . .
Tts composition is sulphur, 849 ; copper, 84:6; iron, 305. . '
1s disti 1 it erumbles instead of cutting, and from 1
listinguished from gold, as it erumbles ing 8 8
)yritIezlSeEslSit (im be scratched with a Imife. It fuses to a blackish magn
lglobulé on charcoal, owing to the-iron present.

heat.
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Malachite.—Green carbonate of copper. It oceurs as inerustations, botryoidal
or stalactites, with a fibrous structure, also earthy. In colour it is green, and
generally opaque, but sometimes translucent. Tts hardness i from 3 to 54, and
specific gravity about 4. It is composed of carbonic acid, 19-9; copper oxide, 719;
and water, 82, and will dissolve with effervescence in acid.

Azurite.—Blue carbonate of copper. Found sometimes crystalline, but generally
massive and earthy. It is of a deep blue colour, and varies in hardness from 3+4 to
45, whilst its specific gravity is about 36. Tt is composed of carbonic acid 25°6,
copper oxide 692, water 52,

The most common ore of copper met with at the surface is a mixture of iron
and copper oxide and copper carbonate, resulting from the decomposition of the
copper pyrites. The mass is of a liver colour stained with green in patches.

The presence of copper in an acid solution can always be determined by the
addition of ammonia until solution is allaline, when it will be a bright blue
colour. The green colour it imparts to the flame is also a reliable test.

Copper ores ave found over a large portion of this Golony, but have only been
worked in the Northampton and Roebourne districts, Very little is being done at
present, owing to the low price of copper, although the ores here are of a very high
percentage ; the lodes are large, and in neither place is there any great distance to
cart. ‘

Copper is used in coinage, alloyed with tin, to form a bronmze. Tt is also
alloyed with zine, when it is called brass ; but the most extensive use to which it is
at present put is in the manufacture of copper wire, which is largely used for
electrical purposes.

The great falling off in the demand for copper is due to iron being used to

replace it in ship building, whilst the great fall in price is also due to the discovery
of the large lodes in Spain, where labour is so cheap.

. Lzap.
Symbol, Pb. (Plumbum) ; atomic weight, 207 ; specific gravity, 11-35.
Lead has been known and worked from very early times. Itis a soft metal
of a bluish grey colour, when freshly cut, with a strong metallic lustre, which

tarnishes rapidly on exposure to the air, the surface being coated by a layer of

carbonate of lead.

It is 80 soft that it will leave a mark on paper, its hardness being 15.

Lead is very malleable and ductile, but its tenacity is far inferior to all the
other ductile metals.

It melts at a temperature of about 617° F., and begins to volatilise at a red

It is very easily distinguished from all the other white metals by the fact

that it marks paper and is very malleable.

Lead occurs in nature mostly as sulphides and carbonates, busb it is.also found

_in combination with several other elements,

Galena.—Tead sulphide.—This mineral oceurs either crystalline or massive ;

its colour and streak are silvery, with a metallic lustre. Tts hardness is 25, and

pecific gravity 75, being composed of sulphur 184, lead 868,
ontains some silver, and often gold, without which precious metals it hardly pays
0 work at the present time. Tt is distinguished from silver by its cubical cleavage.
Cerusite—White Tead Ore; Lead Carbonate.—This is found crystalline,
brous, and massive, of a white or greyish colour and brilliant lustre. It is very
rittle, its hardness being 85, and specific gravity 646, being composed of
id, 16-5; lead oxide, 835, and is reduced with ease to a globule of lead

It generally




46

The other ores of lead are comparatively rare, and seldom occur in large
quantities.

T.ead was largely used in former times for roofing houses, making tanks and
water pipes, but has now been superseded in a large measure by iron, the uses to
which it is put at the present being the manufacture of shot, which is made of lead
with 05 to 2 per cent. of arsenic; type metal is an alloy 4 parts of lead to 1 of anti-
mony, and sometimes a Tittle tin, Stereo-metal consists of lead, tin, antimony, and
sometimes bismuth ; fine solder, 2 parts tin to 1 of lead; common solder, equal
weights of those two metals, and coarse solder, 2 parts lead to 1 of tin; pewter,
1 part lead to 4 of tin; Victoria metal, used for teapots, spoons, etc., is a mixture
of lead, antimony, and bismuth with tin.

Tiead ores have been found to exist in many places in this Colony, but have
only been worked at Northampton, Roebourne, and Cardup, South of Perth, but
to 110 extent except in the first mentioned district. These mines ave not now at worlk,
owing to the low price of lead, and to the fact that the lead ores of this Colony

carry so little silver.

AxriMont.
Symbol Sb. (Stibium) ; atomic weight, 192; specific gravity, 6°2.

Antimony has been known from the earliest times, as it was used in the form

of sulphide by the ancient Greeks to blacken the hair and eyebrows. In colour it

is & tin white inclined to have a bluish tinge, its hardness is 35, it is extremely

brittle, possessing a strongly crystalline structure. Tt can be reduced to a powder

ina movtar. Tt melts at & temperature of 1150° F., and is slowly but distinctly
volatile at a white heat.

Antimony is readily affected by exposure to the air at ordinary tempera-

tures, and is rapidly oxidised when exposed to it in

state, but is more commonly met with as a sulphide.

Stibnite—Grey Antimony ; Sulphide of Antimony.—This ore is mostly found k

in the massive state, and is of lead grey colour, brittle, and slightly sectile, having
hardness of 2, and specific gravity of 45, and is composed of sulphur, 282
antimony, 71'8.

Tt fuses readily in a candle flame, and is volatilised before the blowpipe
passing off in white fumes.

Tt oceurs at Mallina, about 70 miles to the Bastward of Roebourne, associate
with gold and quartz, also in small quantities in several other parts of this Colony

Ziwc.

Symbol, Zn. ; atomic weight, 65°2; specific gravity, 6°9.

Although zinc must have been known from very early times, as it was used i

the manufacture of brass, no mention of it occurs until 1541. Tt is a soft metal, of
lead grey colour, and will retain a brilliant surface when cleaned and placed in a dr
atmosphere at ordinary temperature, bub rapidly tarnishes in a damp atmosphere
at ordinary temperature the metal ig brittle, but when heated between 248° an
302°, it becomes both ductile and malleable, but when the heat is increased
401°, it again becomes brittle, and may be readily pulverised in an iron morta
Zinc melts at a temperature of 793°, and boils at 1904° ., when it can be distille
over into water. When strongly heated in air it burns with a greenish whi
flame, producing dense white fumes. A zinc plate, in conjunction with a plate
another metal either in a weak acid or saline solution, generates an electric current
and this property is taken advantage of in all electrical work. Zinc is larg®

a fused state. It is used in

the manufacture of type metal alloyed with lead, as stereo-metal with tin and
lead. Tt and its salts ave also largely used in medicine. It occurs in the native

tinguished by its infusibility when
when fused with soda.

owing to the discovery of a proc i

. 1 a process by which s iy

_ which protects the iron from oxidentg;n 011C f;c]j];etls;e(i)fl abosol Ty
used in canning goods. The tin us

things can be in nature, for it h

recovered tin from old cans owing to the presence of lead in the solder

;[(‘)li;;:l pg,;gs (if coppizrlandBone of tin form bell metal; one
r, speculum metal. Bronzes are various mixtur
Sopper ! ‘ mixture;
‘énilduon, the bronzs used for coinage containing 95 nrisocfo
older, pewter, und Britannia metal P
bismuth, and lead.

manufacture of mirrors.

leVer to the. Hastward of Roebourne,
cen found in several places in the Darling Range.
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used in a process called galvanisi i i

. 5 galvanising, which consists of coating i

! c _ ] nsis 1 sheet ; i

g,hi;;hm co‘lét of t‘hlS metal, which Protects the iron from 1'usti11bg Iet sis 0fl oo

the ];1;;);18111 ac;;nulle of brass, which is an alloy of one part zine to 1;WoEL Sfo o o

; N qifﬁl aﬁyug‘fac}ei%r Shlg?fllgﬂag S]]{liglsl, is three parts copper to two ofozinccoggiilﬁ

qus ad. beck, three parts copper to one of zinc :

gfc[gﬁ\;l ?ﬁlﬁz{ﬁ%}d'- T(t?,ﬁlbfbc, and Aich’s metal are varieties of brass. ZchinclgluJECh ot

abure i the native state, but most commonly as a sulphide or cargg?rl:t%t

Sphalerite or Blende.—Sulphid i
_ . » of Zine (Black J i
The colour of this ore varies '% ot o e of ond )
'L ‘ ] ; a great deal from waxy yellow to bl me
lg;;?llz,ulseih(aingrﬁvﬂgige{ Wlﬁlsfi ‘ch;a1 streak is white to re}éc%sh Vlzroc;v]ﬁhdf%ssoﬁse;??:
i . s hardness is 35, 1 specific gravi wnd i ¥
tion is sulphur 88, zinc 67. Tt octcuislsin3 tslii;”églspemﬁc B e i e omposi-

Northampton and Cardup, along the Darling Ranlzr}; rssociated with fhe galens, at
ge.

Tin,

.Symbol, Sn. (Stannum) ; atomic weight, 118 specific grawity, 729
‘lelng ‘meta,l, althqugh met with in but few localities, h .

]sz:t rgc é%m thia ezu'hes't times. It is of a silver-white éolour with a brilli
Cmck]'ino- ’ ;1611]11 i 16&1155(1' it emits Ha, lgleeuliar smell, and when ;bent gicvesuouin't
v o -1t is very malleable. Tinfoil i i <
{,};agt gl‘ﬁ 02 zémallhmetre in thickness, but it is n]glél %L?Ciif;a tmll;‘;ei[n;ﬁ lea‘éves s
11:36 ;‘l );‘1;3 o‘ 't'2 F:, le}d boils at a white heat, giving offlfumes Xt& .al'ten?-
coaf,le d Wilgle %1 d{LSI 1W;(—)ll)y little a_.flfecte;l by exposure to the air, but in time cl)alecclc:;zjiy
. a dark-brown oxide. It occurs in nature i ] i 5
a sulphide, the former of which is by far thénni)rbsiu;felcilzg’a; ollmzlelf ,wfbliﬁu oxideand

. _Cassztemtfa.—'l‘n? Ore; Tin Oxide; Stream Tin.
massive and in grains. It is of a brown or bl
streak being a pale grey or brownish.

—This occurs crystalline and
ack colour, with a high lustve, its

Its hardness is from 6 to 7; speci ity i
 ha ; specific gra
composite is oxygen, 21'33; tin, 78'(157.01 ¢ vty s

It resembles garnets, titanic iron, zine blende,

also from 6 to 7, whilst itg

and tourmzuﬁne, but is dis-
alone, and by its yielding a globule of tlisn

This ore occurs both in alluvial deposits as stream tin and in lodes

Tin is one of the metals which at the present time is in the greatest demand

iyt ated with it,
' . g attacked by acids wh

e% n this way is completely lost as far 2111;
as been found quite impossible to utilise the

Tin is also used to form alloys, 10 per cent. of it with copper being gun metal

Part tin and two parts
coppeér, tin, zinc, lead,
; pper, 4 tin, and 1 zine
are alloys of tin, copper, zine, antimony,

Mercury readily dissolves tin, the amalgam bheing used to cover glass in tl
, 4 he

Tin ore is found in this colony at the Greenbushes Tinfield, and on the Shaw
whilst small samples are reported to hz;ve

as been known and -
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Irow.

Symbol, Fe. (Ferrum) ; atomic weight, 56 ; specific gravity, 75,
Tron, although now about the most useful metal, is not sapposed to have been

worked at as early a period as copper, tin, and the noble metals. This may be -

accounted for by the fact that iron ores require certain metallurgical processes to
reduce them, which were probably unknown to the ancients.

Tron is of a bluish grey colour, with a dull and fibrous fracture, but
acquires a brilliant surface by polishing. Tts hardness is 45 (being one of the
hardest metals), it is both malleable and ductile, and possesses the greatest
tenacity of any metal. On exposure %o the air, particularly damp air, or charged with
a little salt, iron rusts quickly, forming a red oxide.

The melting point of iron has not been acenrately determined, but is sup-
posed to be about 2780° F. Tron is attracted by a magnet, and if a mass of
the metal be placed near a natural or artificial magnet, it becomes magnebic ;
this magnetism can only be destroyed by heating to redness. Iron is a metal
which at the present time it would be very difficult to do without, as steel is a
form of iron in which there is a certain percentage of carbon. Fvery one is so
familiar with the uses to which iron and steel are put that it is useless to
enumerate them here. .

Tron is of the commonest occurrence of any metal in nature, and it is to this

metal that the colouring of most of the rocks is due, and no animal or vegetable
life can exist without it. Iron occurs metallic, but more commonly in the form of
oxides, carbonates, and sulphides ; also, the majority of the meteorites which fall are

chiefly composed of iron.

Pyrite.~—Iron pyrites; Sulphide of iron.—This ore is generally found in
cubes through a yock or reef, but is also sometimes massive, and in the form of
pseudomorphs of other minerals or organic remains, In colour it is from a bronze
yellow to a silvery white, with a metallic lustre. Tbs hardness is 65, being hard
enough to strike fire with steel; specific gravity is 5, and composition sulphur

538 ; iron, 46-7.
When pyrites is heated on charcoal it gives off sulphur, and becomes magnetic.

Tt often contains gold in small quantities, when it is called auriferous pyrites; and
should therefore be tested for that metal. It is easily distinguished from all the

other yellow metallic minerals by its hardness. It occurs throughout the erystal-

line series in this Colony, and has been found to carry gold wherever tested in the
Darling Range. It is always associated with gold on all the fields of the Colony.

. Hematite—Specular Iron Ore; Iron Oxide.—This ore occurs in many forms
rarely crystalline, but mostly massive Dbotryoidal (Kidney ore), micaceous iron ore
red hematite, red ochre, jaspery clay iron, clay iron stone, &e.

Tt varies in colour from a bright steel grey, through all shades of red an .

brown, to black, in some cases possessing a brilliant metallic lustre, as in the ca
of the specular or micaceous ores, but more commonly of & dull earthy appearanc
but the streak of all is cherry red to reddish brown.

The specific gravity is about 5, its hardness about 6, and it is sometim
slightly attracted by the magnet. Tts composition is oxygen, 30, iron, 70. It
infusible alone, but when heated on charcoal becomes magnetic, which added
the fact that it vields a red powder, distinguishes it from amy other mineral

1 is of the commonest occurrence in this Colony, but will not pay to work, althoug:
there are large lodes of a high class. The only use to which the earthy red for
is put here is by the natives, who call it “ Wilgie,” and with it they colour the
gelves all over. ]

The other ores which are met with in this Colony in any quantities
magnetite (magnetic oxide), limenite (brown iron ore); but as iron ores are of 1
value, it is useless to trouble about them.

the native st

ﬁr ‘1{1 reniform coatings. TIts colour and
ardness 1s 2-5, specific gravity 4-8

purple to a borax bead.

but should be always

Colony ; but should pr

; prospectors find
they had better have thelln tested "
selves in the bush, ’

form of silicates as
> CA as clay, feldspar,
state, in which state it was fu‘st1 obtained in 1828.

& full red heat with no tendency to oxidise.

bronze, which consi i
2 onsigts of nine parts
nalleable, and has the colour O% gold,

will.

ut
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Iron in the Metallic form h

Meteoric form on the sandpl o e oen found in lodes.

aing to the Fastward of York. Tt oceurs in the

o TunesTEy.
ymbol W. (Wolfram) ; atomic wei

This elem :
being Wclframenvi\;h?(?]zeils ;)ctcurs tfl;fe I nature, its principal n
) ungstate of ir
; 1 g iron 3
black colour, with reddish brown streaks e angmese.

7'5.

It i bei i

and beitie ;]115% ?Séelc}a ;Snl ]i',het ﬁn&ﬂufgue’ﬁure of steel shot, which it makes very hard
for this prtaces su<31£1 8 the specific gravity ; but although of considermblg H{l(
prossic when’the & very small quantity is used that it produces a Lve 5 Yf&lue
of ppsion, whon, tl hgl‘)ééc% égz 1&) is qluoted. ; In Cornwall alone therelzuc'e hli])lrdli(.slg

Sorons of it, | ! aressed away from the tin. If there wer T
v 1t, the owners of these mines would be delighted tglzezbil’f E&lymgé:&t
: at a very

ght, 184 ; specific gravity, 18-0.

ative compound
It is of dark greyi
Its harduess is 55, and specific gblae%%usyh

low figure.

Mavaawnse.
Symbol, Mn.; atomic weight, 540 ; specific gravity, 8
Compounds of manganese are widely distributed ; o
abe, but generally oceurs in the form olé b
Pyrolusite—Manganese oxide.—Mostl

it is never found itself in
ack oxide.

ytﬁbrous, radiating, divergent, massive

o an streak are black and non-metallic its
2 O S e !

X mposition, manganese 63'2, oxygen 36-8,

I[} can be di t ] 6(] 3[()1]1 1ron ores, s t 18 no 8¢ ard, and iy Qs a (] s
St1neguis
g 8, &8 0 hard, a Da & e p

It oceurs 1n k4 I € on S 10 i 1ent Vch.le O W
8€ ela:]. )].ELC S 1N thlS C
0. ly,bl s n t()fSU C. A, O'lk
3

sted, a en contains | ge ll lantivies o H)bcl
test I S 1 ().E( t2h i

s & tah
] 18 LlSeil 111 t]le m&nuf&ctﬂle ()f Sieel

Nickel and Cobalt are both rare m - o g gl

etals, and have not i

: , v yet been found in thi
! Zitmples they think to be ores of these memﬁs
as they probably will not be able to do it them.

AvumiNu,
Thie elemfytmbi)l, Al.“; atomw' weight, 873 ; specific gravity, 256.
nt, although forming a large portion of the earth’s crust in t}
&c., is never found in nature in the mlgszﬂl]ii

It i o 1 * i i N i
18 & light silver colour metal, being both malleable and ductile melting at
gl * &

Tt readi i
alloys readily with many metals forming alloys, one of which is aluminiu

C?Lpplel.' and 011)116 of aluminium; this is hzu;]c%l
SR, » and 1s capable of taking a high polish. ’
s iteo}flghtegt metal known, which, added to the fact l_{“‘.hat it 11 s 0t

! considerable commercial value, foes mob st
m(izmmlmnl (sapphire, ruby, and emery)
also granular of a blue-greyish, blue-rec
nsparent to tmnslucent.g T et

Ituoccug? mostly in six-sided prisms,
Tish, blne-rel iyegow- rown, or black colour, heing
8 9, specific gravity abous 4

mposli)tion, oxygen 468, and aluminium 538-9. r and
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e it remains unaltered, both .Ehl.()]le E.L]ld W‘i;hf éé);lla,mindo E;]]lléf
. -dness, which is mext to a diamond, (hsﬁmgmsh@ it ‘71 b a 1-eyd ther
and its hardness, Jear crvstals of a blue colour are called sapphires, e ve ones
mul'eml. Bright Cmi&& trgnslucent are called corundum, whilst the ezim'i,h or wher
311111()31?JS{rJEu]il(?leosPZiglieﬁlermixed with much oxide of iron it is called (;n.le; ¥ s oy
: > owing to this hardnes
» varieties ave of great value as goms, for owing tc :
1‘eta,iE ]11316160111?2;)101‘;:;1, sharp fzwe,gimd their brilliancy for Aa, 10}19, time.

Before the blowpip

CALncIum.
Symbol, Ca. ; atomic weight, 399 ; specific gravity, 1'58.. . .
Clompounds of this element are very abundant and -Wlldilyitdilibﬁllgg?cfo?&a
the em(lj‘ﬁll crust as carbonates, sulphatc?és, and lﬁio.ff'pl;gm{oﬁsi,n )&) b e e et
. 2 allic state, in which form 1t resembies ¢ o colour, M i
m ’Egle 11‘351 %tsﬂ%rlgr; rcllluctile and malleable; it gradually tarnishes in dry amw
mend
T ooy i hydrate and Iiberating hydrogen. Tt is
boses water, forming a hydrate and g o
emdi{t ilizzzlﬁled by dilute nitric acid, but strong has no effect upcin 11' .
e Donates—It ocours most commonly in nature as & cm‘b(fnimela, 1;61 ;le 1;1)1; S orm
?f‘:’ho_nccmlied calcite, cale spar, dog-tooth spar, Iqel&nd spar, thble r&‘e s amd
of Wltlga 1.S bcut the more earthy varieties, as chalk, hmestonf, mme of Lt o of the
st:’qai.)c ; eeso,nomic value for building stones, lime, &I.lfl Celn]il'l-]; sg;llllen ! the latter
gleﬁh 1? s containing o large percentage of clay and iron, \lwulcl k- N
Dossess the power of setting tmder water, when they are ca ec1 {, tC’VeGD. o oeito
pOSSGSSl ‘(;% s occnr in the caves on the Moore and Hill rivers, a 80 ;Q v oon the Yasee
o le ; in. The Hmestone at Albany, all along the coast in Pe ches from
i;blllld Itiheuwieliuzg the N.W Cape, at Gingin, Y&theroo’NDaEﬁEiﬁlm&e A
o, 3 and \ Ii the way Nor y e Gascoy
o - Geraldton and Northampton, .a : h e coyue
? wt%ié ?;ﬁid%ﬁé%% She head. of the DeGrey, the Kimberley Distict, and there ax
EL(l)so many surface deposits in the interior.

is form it is called gypsum,

iulphates.—In this form 1t 18 ca \ 2

mreas‘sgffi;];e interior, as well as being assocmted with

wherever it outerops. A )

This mineral, when burnt, forms plagter of Paris.

rystalli phates have yot

hates—No erystalline phosp 5

one olf) ];l;ll)lsg) 1Lnost important constituents of guano, whic
many of the islands aronnd this coast.

NON-METALLIC MINERALS.
THEIR OCCURRENCE AND USE.

S1nIcoN.
Symbol, 8i.; atomic weight, 28. .
3 . ., 1
ant of solid elements, is never found free

d y < y d 10 dony opl

ik wbure bU.t» eXlStS m Comblnrhtloll Wlbll [0):9 gen as qUEL].JGZ, ﬂ'l?lt, Chﬂ‘; rhe l 0,

etC.l 81110011 e]ltels thgely nto b]le COMmY position Oi mogt 10(]3.5, it 18 a lb() f Ll]ld
L= Radet

the ashes of wheat and grass.

Silicon, although the most abund

and occurs all ever the salt 153,]:6
the carboniferous formation

been discovered, but it forms
h is met with and worked on.
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QUARTEZ.

Quartz.—Silicon dioxide. —This mineral oceurs. in six-sided prisms, but most
commonly massive. In the crystalline form it is often quite clear or coloured
slightly yellow, when it is called false topaz, slightly purple when it is amethyst,
slightly red called rose quartz, smoky and other tints.

It also varies greatly in transparency from perfectly opaque to perfectly clear,
being of various shades of yellow, red, green, blue, brown fo black, Sometimes
these colours ave in stripes, bands, or clouds. The hardness is 7-0, specific gravity
2:5, and its composition is oxvgen, 538'33 ; silicon, 46'67 ; but the composition of
the opaque varieties differ, as they often contain iron or earth matter,

Quartz, although varying greatly in colour, may be distinguished by the
absence of cleaving, its hardness, infusibility, and its crystalline form. )

Besides the vitreous varieties mentioned above, there are the Chalcedonic and
Jaspery varieties. The first of these occurs magsive, is translucent, with a waxy
lustre, in colour usually pale greyish, bluish or brownish, often lining cavities or
in the form of stalactites. The apple green variety is called Chrysoprase, a bright
red or clear red tint is called Carnelian,. a, deep brownish, red and red by trans-
mitted light is called Sard. When variegated with colour in bands, clouds, or
patches it is called Agate, but when the colours are arranged in flat horizontal

layersitis called Onyx. The greenish grey translucent form having an opalescence
is called Clats’eye. ’

Flint and hornstone are massive compact varieties, without any lustre. Chert
is an impure hornstone. The Jaspery varieties differ from the others, being
opaque, owing to a certain amount of iron or earthy matter. Jasper is dull red or
yellow siliceous vock, containing clay and oxide of iron; sometimes the colours

run in bands, when it is called Riband J asper. Bloodstone or Heliotrope is deep

.green, slightly translucent, with blood-red spots.  Lydian stone is a velvety

black, opaque, and is used to test the purity of precious metals on.

OpaL.

Opalis amorphous, stalactitic, orearthy, and owing to minute eracks inthe mass,
it often presents a play of colour of many shades. It is white, yellow, red, brown,
green, grey, mostly translucent, but some dark varieties are opaque. It has a
resinous lustre, its hardness is 6'5, specific gravity about 20, and its composition
consists, like quarts, of silica, but in a different molecular state, and generally
combined with water. There are many varieties of opal, but the precious opal, which
is milky with a pale delicate colour, is the only one of much value. Many opals

have been found in this Colony amongst the Mesozoic rocks, but nothing of any
value up to the present.

AsBrsTos.

Asbestos is a name given to the fibrous varieties of pyroxene and hornblende.
b varies greatly in colour, but the white varieties are the only ones of any value,

owing to their infusibility. It oceunrs in veins amongst the old crystalline rocks,
assoclated with quartz, but has not been found in this Colony of & high enough

quality, up to the present, to be worth working. The principal points are the

length of fibre, its pliability, and its infusibility.

GARNETS,
Garnets oceur mostly crystalline of a deep red to black, green or white colour,

bransparent to opaque, with a vitreous lustre, having a hardness of from 65 to 75,
mud specific gravity of from 3 to 4, whilst their composition varies greatly. Most
gtrnets fuse to a black glass, which is magnetic, but the chrome garnets are
tllfusible. Garnets are offen mistaken for rubies, but they are easily distinguished

Y their inferior hardness, and by the fact that all red garnets fuse and blacken.
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They are found in many places amongst the crystalline rocks of this Colony, -
but are of little value without they are of good size and clear.

KAoLINITE.
Kaolin, or Ohina Clay, occurs in chalk-like masses, either compact, friable, or
mealy, having often a microscopic crystalline structure. :
Tt is white when pure, but is also of many shades to dark reddish-brown, and
is greasy to the touch, its hardness being 1 to 25, and specific gravity 24 to 2'6.
Tt 35 o silicate of alumina combined with water when pure, but when impure con-
tains iron. Tt is bhe result of decomposed felspar, and is infusible and insoluble
in acids. Pure kaolin makes the fine porcelains, the impure forms earthenware,

pipe clay, &e.

Mica or MUSCOVITE. ,

Tt is always found crystalline, the crystals of which split into plates and scales,
varying in colour from a white to green, yellow, and brown, with a pearly lustre. It
is transparent, or translucent, tough and elagtic, with a hardness of 25, specific
gravity of 2+7, with a composition of silica 463, alumina 868, potash 9-2, oxide of
iron 4°5, fluoric acid 07, and water 1-8.

Mica is mostly found in nature as a constituent of granitic and other meta-
morphic and igneous rocks. When it abtains sufficient size to be of commercial
value, it occurs associated generally with quartz and feldspar as a granite dyke, id
which the crystals of the different minerals are of such great size that it loses all
the character of a vock, presenting more the appearance of a lode.

The portions where the miea is of sufficient size to be worth working, occur in
bunches or patches, often of considerable extent, along the dyke, but it is a matter
of uncertainty whether it will continue of the size in depth.

The surface mica is gemerally stained by coatings of iron and manganese
between the thin plates. This, of course, reduces the value considerably, but
should the mica continue in depth, it will be found to be quite solid and clear.
when taken from below the reach of the atmospheric action, or below the water
level. Mica can be worked by blasting, being hand-dressed afterwards, as from
its elagbic nature it will stand more knocking about than the harder and more
brittle minerals, which would be shattered. For export it has to be trimmed up
square, and all waste and damaged mineral, removed, so that the blocks are ready
for splitting on their arrival, and the freight is saved on refuse. Its value depend
on size, clearness, and the ease with which it splits.

. Tt oceurs in this Colony near Bunbury, Bindoon, the (Gascoyne, and on the
Pilbarra and Kimberley goldfields, but has not yet been found 1n large enoug

plates to pay to work.

TorAz.

The Topas is of a pale yellow, white, green, blue, or reddish colour, transparen

to translucent, occurring always in the crystalline state, having a hardness of 8
16+2, silicon fluoride 281, alumin

specific gravity of 8:5, and a composition of silica 1
557, Tt is easily distingnished from tourmaline, quartz, and other minerals, by it
brilliancy and hardness. No topazes are known to have been found in this Colon,

- up to the present.

CarBON.
Symbol, C.; atomic weight, 12; specific gravity, 3'5.
Carbon is one of the elements most commonly met with in natare, as besi
occurring in the crystalline form as the diamond ‘and graphite, it also enters i
combination with obher elements to form all organic substances.
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Tt is now generally admitted that coal is of vegetable origin, having been
formed under smilar conditions to the peat bogs of the present day, the only
difference being that the vegetation was entively different, so that however long
the peats remain buried, and under whatever conditions they go, they will never
become bituminous coals, as the oily matter in the latter is due to the large quantity
of resinous spores which fell from the great club mosses of the carboniferous
period.

True coal of the non-caking class has been found on the Collie River, and a belb
of the carboniferous formation extends the entire length of the Colony ; whilst
brown coals, often of high quality, ave found all round the South-West portion of
the Colony.

ROCKS.

A short Description of some of the Rocks most commonly met with in this Colony.

The term rock, geologically speaking, is given %o all the material which
forms the earth’s crust, no matter whether soft or hard. Rocks are generally
divided into two clagses, sedimentary and igneous, but as many of the sedimentary
rocks have been so much altered that they closely resemble the igneous, we will
divide them here for simplicity, according to their composition, into fragmental
and crystalline. The fragmental comprise all the unaltered sedimentary rocks
which have been formed from the denudation of pre-existing rocks, the composi-
fion of the new rock varying according to the composition of the rock which is
being worn away and the condition under which it is deposited ; when the finer
particles, which would form mud, would be carried further than the coarse sands
and gravels. This group of rocks also may be said to include the limestone, as

they have been derived from small pavticles of ghell, coral, or the small calcareons

shells of microscopic organisn.

The crystalline rocks may be either of igneous ovigin or have become crystal-
line by long and continual heating without fusion; thus we find erystalline rocks

with & well-defined bedding, proving them to be of sedimentary origin.

FRAGMENTAT.

Boulders ave large masses of rock.
Shingle, gravels, and pebbles are gmaller, and rounded.
Conglomerate may be composed of any of the former, cemented together
When the fragments ave round it is called plum -pudding stone, and when angula
breccia.
Grit is composed of coarse sand and gmall pebbles, either cemented or loose.
Sand is composed. of fine silicious particles.
Sandstone is composed of consolidated sand.
Quartrite is a sandstone cemented by silica.
Clay is a soft, more or less plastie, material, chiefly composed of silica &
alwmina, of ajmost every shade of colowr from white to black.
Shale is consolidated clay. It has an uneven slatey structure, and is of ma
colours, but mostly dark.
Slate is o stage further than shale, and is found mostly among the crystall
rock, often graduating into mica schist, ete. It is a soft rock, and sometim!
breaks into even slates or slabs, when it is of value for roofing and. other purpos
but at other times it is massive.
Alluwium is the earthy deposit made by running streams or lakes, especi!
during times of flood.

. eagily into layers.

oceurs in the form of dykes.

be seratched easily with a knife,

_ origin, oceurring either ag dykes or flows,

€ cases ].131 € bee]l ﬁl].ed. i it ili ] 1 W e 1.
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Silt is the material which forms the muddy bottoms and shores of bays and

harbours.

Limes ¥ 3 :
i Thety(mffﬁcmc i Sl(i;l;%)t%eflﬂlilos?y of carbonate of lime, and will effervesce with
. are act, dull, of many different sh
' - ey : ) ade ¢ :
structure from earth to semi-crystalline. (See Oalcite)c s of colom

1
2 N6, ]hl 0O R 'Q0( 1]65 Q. £ 0. (‘f—‘()f magon
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, varying in

Chall; is a soft white earthy limestone, which will leave a mark omn a board

T”l'a’UB’l't'iﬂE iS a m SS' Vé orte; O I
assive, I d ].‘]J N 1 ] 31 y i 1, 1
ater oo i 1 ; ‘ el estone de )Oﬁlted b SPprix gS or

. CRYSTALLINGE,
Orystalline limestones are limestones which
crystalline structure, and vary greatly in colour
Marble is a crystalline limestone.
Dolomite cannot be distingui
3 e digtinguished by the
‘ ‘ : g y the eye from marble it ¢ ins
large proportion of carbonate of magnesia,. Y trble, bt it contains u
Tor, ). Tata . s 3
e ergﬂiclblmzle consists of quartz, feldspar, and mica, but has no appearance of
AR ‘ 7 - ’
ayers he arrangement of the mica and other ingredients. The N
generally whitish, without any cleavage. K ' darts is
The feldspar is gener
tjno‘uishedel’fcll-zg?lﬂllz %c{ﬁ,el{, all}lg W'liltlsli or flesh-coloured, and may at once be dis
100 artz its cleava, surfac 1 ot
o v avage and surfaces, which reflect light

The mica is in bright scales, either silver rowni
e split witl 5 bntfe g 8, either silvery, brownish black, or black, and can

have been altered, having a
according to the impurities.

Gnei?s lS a ]lﬂ,l'd CO ALC (8]6) 1 e ranit e

y 1, t 1 <, < TEL 1 3

. K ) [yt g € but t nica and ot her
ulbl ed.lelltS are more or 1QSS dlStlnC 1? 1'11 lfLyel'S. ’

Byenite consists of quartz, feldspar, and hornblende,

77 4 ) 2 3 ey o
Mica Schist consists largely of mica arranged in layer,

quartz and a little feldspar. T sially some

This arrangement of the mica causes it to divide

Hornblende Schist.—A dark oreenis i
. ark greenish schistose roclk, ' ining s
quartz, but often composed almost entirely of hornblenclge\]?lv‘laiizﬁyisc cl)ﬁtlgbnl;rl;lsg some

Chloritic Schist is of a dark er ; r, Wi
Ingers o ooorite £ ark green colour, with a greasy feel, and containg

Zlﬂccf Slate is a slate through which layers of mica run.
Felsite consists mostly of feldspar, with a little fine quartz mixed thr

of a compact, fine, granular structure. ough i,

Diorite is a greenish rock containing feldspar and hornblende. T always

Soapstone consists chiefly of talc of a brownish, greyish, or greenish colour

feels very soapy, and can be easily cut with a knife.

" . R . . .
Serpentine is of a dark greenish coloured rock of 2 waxy appearance, and car
3 2 y eLls

Busalt is a-black or greyish black rock with a tackey feel. It is of volcanic
It is often full of bubbles, Whi(}]c.l in
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HISTORY OF THE MINERAL RESOURCES.

The history of mining in this Colony dates back as far as 1842, with the find-
ing of lead and copper in the Victoria District. The discoverer of copper was a
man named Thomas Magon, at that time following the humble occupation of shep-
herd in the employ of the late Mr. James Drummond. He was stationed at
Wanderenooksa, and there found the deposits which were afterwards worked with
success. Mr. Mason sold his find for £100, and a promise of £100 a year and
worl for three teams, if the parties were successful in purchasing the land, which
in those days had to be put up to public auction. The annuity and work were to
continue so long as the mine should be working. The company which was subse-
quently formed did not vatify the £100 a year part of the arrangement; but
Magon worked a team on the road drawing copper ore during 1858 and 1859, until
he left this Colony for the gold diggings in Vietoria.

Several mines were started, and smelting works erected by English companies
who worked them at a profit for many years.

The first great check these mines veceived was caused by the exodus of
miners for the Victorian goldfields, and as no other miners were to be obtained in
the Colony, and very few would leave England for any other part of Australia bub
Victoria, the mines were practically closed down. A second attempt was made to
work them some years later, but it was not albogether a success, owing to the great
fall in the price of both lead and copper, iron having in a great measure replaced
copper in ship-building and lead for pipes, tanks, and roofing ; not to mention
the phenomenonally rich discoveries of copper in South Australia. and Spain,
which flooded the market.

These mines are now at a stand-still, only sufficient ore being raised annually
to ballast the wool ships which call in at Champion Bay, but there is little doubt
that many of them would pay if re-opened. :

Tn the year 1846 Mr. Gregory reported the discovery of coal on the Irwin
River, and shortly after Captain Roe also reported the discovery of this mineral in
the beds of the Fitzgerald and Phillips Rivers, on the South ecoast, but, unfor-
tunately, in both places the seams proved to be valueless.

After these discoveries so long a period elapsed without any other mineral
being found, that a general conclusion wasg arrived at, which was that this Colony
would never be a great mineral producer, and this idea was supported by M.
Hargreaves who, in 1860, was specially employed to report on the gold prospects
of this Colony.

This conclusion is easily accounted for when the geological features of the
Colony ave examined, as the great gold-bearing belt lays inland, about 200 to 250
miles, and to the Eastward of large sand plains, which had not been crossed except
by explorers till recently.

Many small finds of gold were, however, made from time to time all along the
Darling Range, and throunghout the South-Western portion of the Colony, in
which most of the reefs carrying iron pyrites are auviferous.

These finds did more harm than good, as they caused so much excitement
amongst the handful of colonists that by the time the reports reached the other
colonies they had been considerably added to, which caused them to attract undune
attention. :

About the year 1882, Mr. Hardman, who was employed to report on the
Kimberley District, discovered gold there, which proved to be rich and to extend over
a large avea, but situated as it is in such an out-of-the-way corner, it did very
little good to the settled portion of the Colony.

where the spurs are capped with large deposits of red clay
nodular ferruginous cl } :

i{he fact th

been derived from some old stream bed whi

ee ed £ 5 vhich passed

different divection and at higher level th ing r

_ however, be stated on this point until ¢

. 2ll the old water-courses mapped.
dykes and occasionally quartz reefs
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However, in the year 1887 a gl .

. s 2 a gleam of hope shone from the Bastward, 1

Zﬁlfn 1t1Vx1ras most needed ; for what had the Colony to depend on? K;;(}g,mj'gs:

;OE :éb;lnc zgovlvnig)é:}c Wel.‘tehgii];tmg scarce. The imports exceeded the exports. 'We could
0] e Wi he importation from Hastern colonies of T or

both of which had therefore to be taxed, and even then could ﬁn(()l aﬂs(;}llé or meat,

This was the discovery of gold by Mr. An i
: by . Anstey at Yilgarn, about 200 miles
ﬁiiﬁec%ihig’]itli, butﬁt ]L;nfofrtunatialy this fivst and two or tl%ree subse.lquent 1%11;132
selves to be of no value ; fortunately, ho ', b "
and payable field being found a few miles furt]}lrer Svgfl‘;ﬁl., ey ed to & parmanent

A little later than this, gold was i
‘ er tha , gold was found in the North-West to the Eastwar
é%oeboglne, which proved since to extend over a considerable tract ofSCZVELSJ%TOf
: 01‘01}16 rich deposits of alluvial gold were also discovered on the Ashburton Riveylz
in the year 1889, and a large quantity was sent away in a short time.

Early in the year 1891 some very ri i

barly in ¢ a » very rich gold-bearing stone was found t
Uppe‘l leclnson. A large number of men at oncebproceeded there mgg d%ﬁ
covered very many rich reefs and a large quantity of alluvial gold. ,

The most sensational discover i
2 al d y was made in the year 1892 by a ma
nz?lried Bayley, about 1090 miles due Fast of Southern gross. This %attzhnlllr;l;
%)]ioc u(fed‘a very large quantity of gold, but the one reef has been the wonder of
e colonies ; whilst another goldfield, called the Dundas, was proclaimed in 1893,

Thus six goldfields have been decl i 1

_ & ared during the last six years, e
WJ‘nlch ha,s_ proved to be rich, permanent, and of gl'eat extent, zmc{ there i: cehvel(‘) :
prospect of even more extensive fields being discovered further to the Eastward Y

Rich deposits of tin ore have been discove i
o 1 a sovered both in the Black istrict
in tlie South, and the Roebourne District, in the North. ; and a coal zgazocf}fc.tg'gatéilz%,

quality, and considerable extent i i ' ie Ri
80 mites From Pty is now being tested on the Collie River, about

This Colony has therefore proved at last to be rich in minerals

L ‘ ‘ ] and promi
in the near future to rank with the other colonies as a mining cou (Rl e

ntry.

GOLDFIELDS OF THE COLONY.

GOLD.

Prrerwaneey Hrwr.

Gold was found in the year 1868 in the alluvium on the North side of the hill
L g sand, pipe-clay. and

ay-stones ; judgmg from 1ts highly waterworn appe :
S cla . ] ng frol { 8 appearance and
at the mineral veins of this locality are not auriferous, it1 llms probably
_passed across this country in a
an the existing rivers. Nothing certain can,
he district has been examined in detail and
The rocks here are mostly granite, with diorite

/ . of a highly crystalline character; but
niles lower down the river, and also further to the Eastwaxd, the count’ry Essilﬁ?sr

L nor o Tt v 7
ore promising aspect for gold, the rocks being more schistose and contain

nany nice-looking quartz a: 11
1) 3 nd ironstone 1 g y ; .
wriferons, g4q odes, though none have yet proved to be
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KENDINUP.

At about the same period gold was found ab Kendinup, in a quartz reef
which contained much iron pyrites. A company was floated and machinery
erected, but as the mine did not pay it was abandoned. The vocks in this neigh-
bourhood ave crystalline schists, contain many quartz veefs and diorite dylkes,
both carrying large quantities of iron pyrites, which contain gmall quantities
of gold.

Binpooxw.

Next specimens of gold were found in quartz, at Bindoon, and a company was
immediately started, which commenced work on a quartz reef containing a great
deal of pyrites. They sunk two shafts, close together, on a veef at the top of a
hill, for which work it is difficult to assign a reason, as this was not the reef in
which the gold had been found, although it was afterwards proved to confain a
gmall quantity. The rocks ave olate and schist, with quartz reefs and diorite

dykes, both containing large quantities of pyvites.

i

Tar DARLING RANGE.

All along the Western face of the Darling Range, South of Perth, there are
several immense quartz reefs, confaining large quantities of pyrites, all of which
carry a little gold.

Taking into consideration the natural facilities for working these veefs, which
are situated on the steep face of the hills, often cut through by gullies which flow
in gorges 200ft. and 300£t. deep, the water supply, timber, fuel, and good road
communication, thess lodes should be thoroughly prospected.

THE KIMBERIEY GOLDFIELD.

(Proclaimed May, 1886.)
This goldfield, having a proclaimed area of 47,000 square miles, is situated in
the North-Hastern corner of the Colony. Tts principal diggings and mines are
wear the Bastern boundary of the Colony, about 912 miles by the telegraph line
from Wyndham on Cambridge Gulf, and 304 miles from Derby on King’s Sound,
in the broken country at the head of the Elvire and Mary Rivers, the maim
tributavies of the Ord and Fitzroy Rivers.
This goldfield was discovered in the year
then Government Geologist, who, in 1884, reported on and issued a map of the
district, showing the places where gold was likely to be found. These, in every
case, proved to be correct; bub as most of the alluvial deposits were very thin, no
time was lost in sinking, so that a single miner was able in a short time to worlk
out a large quantity of ground, whieh, unfortunately, led diggers in other parts o

1882 by the late Mr, E. T, Hardman,

Cockells Jig

the world to believe, from the returns, that the diggings were uch more extensiv
than they were in reality. ,

The official centre on the field is ab Hall’s Creek, which is connected wib
Perth, vit Derby, by a telegraph line, and there is also a line to the port
‘Wyndham, ‘

The Adelaide 8. 8. Cos steamers run between Cossack and Port Darwi
calling at Derby and Wyndham about every three weeks; thus connecting th
district with the Southern portion of this Colony, the Eastern Colonies, an
Singapore, vid Cossack, and the North-astern Colonies, vid Port Darwin. ‘

The road is now fairly good between Wyndham and the field, a distance of
abowt 250 miles, and is well watered.

This field consists of five main mining centres,
and South of about 90 miles, viz. :—The Panton,

extending for a distance Nox!
at the 180-mile post fr
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"Wyndhain; Hall’s Creek, 82 miles South; the Brockman, 10 miles to the
South-East; the Ruby, about 15 miles South ; and the Dockrell, about 40 miles
to the South-West.

The whole line on which gold has been found being about 100 miles in length,
running in a North-Easterly divection, but it will probably be found to extend
over a much greater length, as rocks of a similar character extend all up the Ord
Valley to the Burt Range.

TeE Pantow. .

Between the 180-mile post on the telegraph line and the Panton River
Crossing, which is five miles further South, a fairly rich patch of alluvial diggings
was discovered along Grant’s Gully and the Dead Finish Creek,

Tooking to the South and South-East from the telegraph line, a large flat or
basin, about five miles wide, is seen to extend in the direction of the Panfon River,
covered with Jow rounded hills of clay slate, the whole being swrrounded by high
rough hills, with the huge razor-backed feldstone dyke, called the Mackintosh
Hills, which run North and South, ending abruptly to the Westward. The gold
obtained here was of a very good quality, but very little work is now being done
on this part of the field, as most of the rich deposits in the creek beds have been
worked out.

There are two series of reefs on this field, the first of which, striking North-
Bast and South-West, consists of true veins. Although small in size, they can be
traced for a considerable distance at the surface, and it is on this series that mosh
of the claims were talen up, The second series appears at the surface as large
_quartz blows, striking East and West, cutting across the smaller veins, but they
cannot be traced for any distance at the surface, and up to the present gold has
-only been found in one reef at the extreme Western edge of the field, close to the
Mackintosh Hills; but it is highly probable that others will also prove auriferous
at their intersection with the smaller vich reef.

These reefs are often accompanied by veins of calcite, mostly massive, and a
large quantity of good water is met with at a comparatively shaliow depth, whilst
the rocks are clay slate and schists, having much the same strike ag the true veins.

Great difficulty will necessavily be experienced in working these reefs, ag they
are mostly small ; the stone, although apparently rich in gold, contains so many
other minerals from which it is difficulf to separate it, and the large amount of
water in depth will require extensive pumping plant to keep the mines dry. On
the other hand, the stone is of a very promising character, the reefs arve well
“defined, and give every promise of going down, and on one or two of the aveas the
reefs are large enough to work economically. There is a large supply of good
water and plenty of timber close at hand both for mining purposes and for fuel.

i . Tar Durrrr Rush,

This small field is situated about half-way between the Panton and Hall’s
Creele.  From the liftle information which can be obtained about these old work-
ings, they do not appear to have been very good.

Movwr CosHLAN,
~ A little to the North-East of these diggings a reef was taken wup, as some
very rich specimens of gold-bearing stone were found, but it has been abandoned
for want of capital.

Harr's Crreex.
Hall’s Creek is 212 miles by the telegraph line from Wyndham, and 304 miles
from Derby; a little below the township it flows into the Rlvire, which in ifs
turn discharges into the Ord River.
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The gold diggings, which were very rich here, followed a narrow North and
South belt of country to the Westward of the township, along the side of a feld-
stone dyke, which forms a long steep ridge running a little East of North.

The country between this ridge and the Albert Edward Range, which latber
presents a flat-topped appearance from a distance, consists of a series of low,
broken, rough hills, of clay slate and schist, with numerous quartz reefs and basalt
dykes, over the whole of which a liftle gold can be found; whilst to the South-
West, there is a small open stretch of alluvial country, beyond which the bold
granite hills vise. Very little prospecting has been done in this latter direction,
but it is highly probable that some rich deposits may exist in the deeper ground,
ag it is in the heart of this rich gold-bearing tract.

The reefs which carry gold are mostly small, but make here and there into
large rich bunches. None of them have the appearance of being true veins, but
gimply “gash” veius, caused by the intrusion of the large dyke to the Eastward.
They have no walls worth speaking of, follow no regular course, cannot be traced
for any distance at the surface, and pinch out in many cases, in depth. It is ex-
tremely questionable whether any of the reefs will pay to work permanently out.
There is not the least doubt but that the gold in the gullies was derived directly
from them.

The water-level at Hall’s Creek itself has not yet been determined, as until
< lately water has always been standing in the pools.

Tee BrocrmAN.

About 10 miles to the South-Eastward of Hall's Creek, on Butcher’s Gully,
which is a tributary of the Black Elvira, are the Brockman Diggings. THere, as
at Hall’s Creek, the rich belt of gold-bearing country is narrow, but extends for
three or four miles in a North and South direction.

Very little is now being done in the way of alluvial work, but several leases
and claims have been taken up on the reefs, some of which are still being worked.

The counfry is rough, the main feature being the large quartz reef which
forms the main hill ridge of this part, attaining an elevation of as much as 300
feet above the low swrrounding country, and it is upon this that most of the prin-
cipal mines arve situated, only a few being situated on a line which is on a
lower ridge further to the Westward.

A large water supply can be obtained in this belt of country, at a depth of
from 30ft. to 50ft., but, as a rule, the wells have not yet been sunk deep enough
to obtain enough for continuous crushing.

Tuae Rusy.

This field is about five miles in length, mostly on one main line of lode.
Large quartz reefs form the main hills, running nearly North and South,
with the flat-topped Albert Edward Range close to the Eastward, whilst to the
Westward there is a belt of very rough slate and quartzite country.

Most of the leases and claims have been taken up in a continuous line for a
distance of over three miles.

As a whole this field is very promising, considering the size of the reefs, the
defined character, the ease with which they can be worked and the gold can be
extracted from the stone, the length of outerop along which gold has been found,
and the quantity of good water, timber and fuel.

Some mines are still being worked by the miners themselves, who rais
stone and stack it until there is sufficient water to work the batteries, bot
of which on this field erush for the public; but as this way of working is ver,
expensive, only the very rich stone is picked out.
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Tare Mary River.

On the large plains at the head of the Mary River some of the largest deposits

of alluvial gold were found ; these are still being worked when there is any water,
One of the curious points about this part of the field is that gold was found
associated with calcite, and even in the spar itself. It is highly probable that
in this neighbourhood some very good reefs will be

found that are at present
covered by the more recent deposits.

Mouwr DocxRELIL.

About 70 miles to the South-West of Hall’s Creek, and three or four miles to
the South-Western side of the Mount, some very rich deposits of gold were found
in the deep gullies, which led to certain reefs which cross th
The richest of them was taken up; it was a rather curious veef, the vich part of
the lode consisting largely of galena, in which free gold could be seen.

There are many other

3 promising reefs around here which cross the gullies in
which large quantities of alluvial gold have been found.

Water and fuel there arve in abundance, and the well-formed
mineralised character of the stone promises well for

em being prospected.

and highly-
its permanency in depth.

Crristmas CREER.

For 40 miles to the South-West alluvi

al gold has been found rich enough to
pay to work.

Prosrrcrs o tR Krwsrriwy Fronp.

Considering the extent of this field, the size, well-defined character of the
lodes, their richness, and length that they carry gold at the surface, the compara-
tive cheapness with which they can be worked, and the good supply of wood and

water, there is every reason to predict that it will eventually become an Important
reefing district, the only drawback being at present the want of capital.

Iv Cowcrusrow.
Tt is absolutely impossible to estimate the quantity of gold raised, as at the

start there was an export duty on gold ; most of it, therefore, was smuggled out of

the Colony, but it must have been very large, as all the diggers agree that the
field was very rich.

& large speck of gold, which caused him to start prospecting,

The gold is mostly of a low value, realising at the Mint in Melbourne about
£3 11s. 6d. per oz.

Authentic returns clearly prove that the reefs worked are payable; and it was
only in a few instances, where small quantities of stone were crushed, that it was

picked. The larger crushings, taken as a whole, would return about loz. to the ton
‘of stone, which should pay handsomely.

YILGARN GOLDFIELD.
(Proclaimed November, 1888.)
Mugakine, while making a tank near his house, found

but although he sank
several holes he never had the good fortune to find any more. However, the
discovery drew attention to this distriet, and led to a party being organised and
fitted out by the Settlers’ Association, with assistance F

rom the Grovernment, to
‘ohoroughly prospect the district to the Eastward of Newcastle and Northam.

In 1887 Mr. Glass, of
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This party was placed under the leadership of Mr. Colreavy, who worked over all
the country between Newcastle and the Yilgarn Hills, a distance of some 200 miles,
and although his first jowney was not crowned with success, yet he thonght so
highly of the country further East that immediately afterwards he set out to
prospect it on his own account.

‘While this Iatter party was still in the field a sensation was caused by the
sudden return from Yilgarn of Mr, Anstey, with some surprisingly rich specimens
of gold, in quartz. This gentleman had gone in the same divection as M.
Colreavy, with the intention of making an extensive prospecting and exploring
tour. The excitement in consequence of his find was for some time very great,
but it was found, unfortunately, that the discovery was not as valuable as had
been ab fivst supposed, as further prospecting showed that, although the surface
indications were good, the veef at a very slight depth pinched out. For-
tunately, just at this time, Mr. Colreavy, who was prospecting Grolden Valley,
ten miles further South, struck a small reef, which carried gold throughout the
stone, which caused another rush, and several small gold-bearing reefs were found.
Prospecting was continued still fuvther, when the <TPhcenix” party dis-
covered a rich series of reefs about thirty miles to the South of Golden Valley,
which they named Southern Cross, from the fact of having made use of that
constellation as a guide while travelling by night to the spot. My Parker,
following the same direction ~for forty miles further South, discovered in
some low hills other veefs, which locality he named Parker’s Range.

In the year 1892 prospecting was carried on further to the Hastward towards
the Hampton Plains, and at a place called Coolgardie, about 100 miles Bast of
Southern Cross, Mr. Bayley found a very vich reef, which has eclipsed all
previous discoveries. Many other rich reefs and patches of alluvium have been
discovered in a Northerly and North-Easterly direction from Coolgardie fora
distance of 90 miles, but the great drawback to prospecting in this district is the
scarcity of water. ‘

The first belt of avriferous country is situated about 160 miles to the Hast-
ward of the township of York, in about 119° East longitude. The country on this
Tastern side of the Darling Range consists mostly of undulating sand plains, clays,
Joaw flats, with bold bare granite hills, rising abruptly from them. Tt is compara-
tively elevated, being between 800 and 1,000 feet above the sea level, but present
no marked features ; there are no water-courses worth mentioning, the country being
comparatively level, and all the highest ground is sand plain, into which the water
sinks. The only places where there are any small water-courses are round the
granite rocks, but these spread out on the flats and clay pans, where the water
evaporates, as there is not sufficient fall to cause it to run towards the coast.

Most of the water met with in sinking is salt, with the exception of the soak:
ages near the granite outcrops and to a certain depth on the high Metamorphic.
ridges. This latter is due to the fact that rain falling upon these high points would
soak away, carrying with it quantities of soluble salts, so that in the course of tim
rendering the country fresh, whilst on the lower ground just the revers
takes place, as not only do the saltsin the ground remain there but moz
is brought down from the higher ground by the water.

Tmmediately to the Bastward of this belt of country are the Yilgarn range
of Metamorphic rock containing numerouns quartz veefs and ferrugimous lode
some of which have proved to be very rich in gold. ;

The country is comparatively low and broken, being situated along the sides o
the so-called lakes which drain a large portion of the interior, the denuding actio
in forming these lakes having removed the sandstone formation, exposing the olde
rocks beneath. '

The rocks on this line of gold-bearing country are mostly slates and schists
with here and there dykes of granite and other intrusive rocks. The veefs are, U
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a rule, large, and extend to a great length on the surface, but they are not well
defined, and seldom have walls on both sides, one side generally splitting up into
a 1§L1'ge number of leaders, most of which are rich in gold. The stone itself is
golid, and of a quartzite nature; it contains a little carbonate of iron, hoth iron
and copper pyrites, galena, manganese, tale, and chlorite, but not in sufficient
quantities to interfere with the extraction of the gold. As arule the stone is very
rich, and the crushings that have been made prove that there is, at any ratein 011)(5
or two claims, a large body of stone carrying more than an ounce to the ton.

Gold is also found on this field in a great dyke-like mass of a greenish colour
probably decomposed serpentines. ’

Gold-bearing reefs have been found for a distance of over 80 miles from
North to South. In some ways the very largeness of the field has been a draw-
back to the immediate development of the mines, the interests being divided and
seatitered, insteacl of being concentrated on the thorough WorkinZ‘ of a portion
w;hllch would have led more quickly to a recognition of its importance by the world
at large.

This auriferous belt of country probably extends from Lake Anneen to the
South coast, being from 5 to 10 miles in width ; and when the development of the
field is assisted, as it very shortly will he, by a railway which is now under
construction, and when steps have been taken to remove all fears of a failine water
supply, then the field should be capable of supporting a very large Mining
population. ” °

_ Some small but rich patches of alluvium have been worked on this field, but
owing to the want of water the dirt had to be dry-blown. ’

As so little denudation has taken place since the Metamorphic rocks were
exposed at the surface, along this belt, there is not much prospect of this proving
a regular alluvial field, but rich surface patches of heavy and specimen gold are
certain to be found. ”

GorpEN VALLEY.

_ The most Northern portion of the field is called Golden Valley, the mines
being situated in a small valley, which runs North and South.

The rocks here ave very Hard hornblende schists, with small quartz reefs and
large ferrnginous and jaspery quartz dykes, the former of which carry gold. The
quartz is of a granular character, often almost approaching a sandstone, and con-
fams in places large quantities of iron pyrites, whilst some of the small rich
offshoots contain a great deal of copper pyrites.

The lodes which have proved auriferous form three lines, the Eastern and
Western being both small and poor in gold, and, to judge from the formation, are
prob&bly legs or branches of the same lode, as the country here forms a sf1arp
anticlinal fold, the junction cap having been denuded. These reefs contain little
mineral, and the gold is in a very fine state through the stone, but they are rather

. small in size to pay.

The other line was discovered between these two at the centre of the valley
nd did not outerop at the surface at all. It was immensely rich at the cap which
onsisted mostly of gossan, often copper-stained. This ‘reef splits in two, one
ranch dipping West and one East. The Hastern one seems the best formed, and
as been opened up to a considerable depth, where it consists of white quartz "with
pyrites, whilst in the country between the two branches there are numerous leaders
ontaining a great deal of copper pyrites rich in gold.

The Bastern branch has been followed for a considerable depth, and proved
ery rich, showing gold freely all the way down; but it takes a most irrecular
owrse, turning and twisting about, and apparently cutting out in places ontl,y to
lake again info a larger mass of stone. ' ) '
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These reefs are undoubtedly rich, and carry gold in depth, but owing to the
hardness of the ground and the quantity of pyrites they contain will need to be
richer than the reefs on the other part of the field. .

No water has yet been struck in the shafts, the battery being run with water
pumped up from a well at the bottom of the valley, which although not very salt
does not yield enough water to keep the battery going. It is a pity that a shaft
was not sunk in the mine itself, as a good supply of water is sure to be struck,
and. there is no reason why it should not be fresh, if not fresher, than that in the
well.

Horw’s HrLr.

Hope's Hill is about 80 miles South of Golden Valley, the lode here forming
the main ridge of the country running North and South, and gradually rising from
the lake level at the South end to about 200 feet above it at the North end.

The quartz on the main hill is of a white hungry-looking character but carry-
ing fine gold in the stone and clay partings, particularly on the Fast side of this
reef, in a white magnesian clay, full of quartz grit. On this side of the reef there

is a mass of whitey-brown and greenish-blue banded clay, probably resulting from’

the decomposition of a serpentine rock, full of sn}zﬂl quartz lgzhders, of a curious
gritty nature. These leaders are, as a rule, rich in gold, and in some parts gold is
also met with along the joints of the clay, but for the most part it is not visible,
though on crushing good results are obtained. The bulle of the reef is a white
stone of barren appearance, though heve and there are bands containing iron,
which yield, on crushing, very good prospects of gold. The reef, which is about
fifty feet wide at the surface, seems to be in reality a series of reefs separated by
partings or casings of a white greasy clay. The richest stone is found in the mass
of leaders to the Rast of the reef; but the main portion is usgful for crushing
with the mullocky portion. ' .
To the Southward this reef decreases in size, but there still the same size
patches of stone are met with, but the clay becomes move solid, and presents more the
appearance of a decomposed dyke of a greenish tinge, the gold often being met
with on the faces like thin paint. There is an enormous lode formation, with
shoots of stone first on one side of the lode then on the. other : the_se, had they
been picked, would have yielded good returns, but as it was considered more
economical to crush the whole of the lode stuff taken out, the crushings have been
low, but this system will cease when the work of development is complete. No

water has yebt been struck in the mine, as the water level is some 100£t. below the

level now being driven into the hill. ‘ .
This reef, owing to the fact that it rises up out of the plain, could be easily

and cheaply worked, and considering the great mass of stone which carries gold it

would pay well to work on a large scale. . .
Near the lake there are some pyrites lodes which contain a good deal of gold,
but lodes of this class would be more expensive to work.

SovrEERN CROSS.

Southern Cross is situated about thirty-five miles to the South of Golde
Valley. There is here a series of reefs running more or less North and South
which appear to have been formed at different periods; but without carvefully
mapping this distriet, when it has been sufficiently opened out, it is impossible t
express a certain opinion on this point; for the present, it is enough to say tha
there are three lines of true lodes, one white, one ferruginous, and one mullocky
with quartz leaders, and one series of cross-courses. ' ;

These true lodes apparently owe their origin to the great upheaval which ha
taken place on the Hastern and Western sides of this area, to which they run
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parallel, while the cross courses are due to a latter intrusion of granite, masses of
which stand out as bold, bave, isolated hills,

. The country is of comparatively slight elevation, consisting of low, thickly
timbered hills, flats, and clay-pans, or lakes, the reefs for the mogt part appearing
on the low ridges, but in some cases they are also visible on the edges of the lakes,

' The rocks are chiefly horublende schists, but micaceous, chloritic, and talcose
schls.ts also occur, while both to the East and West metamorphic and intrusive
granites appear, and occasionally trap dykes are found.

., The Eastern is the main line on which the principal mines are situated. Tt
is of a large size, and the quartz is thoroughly mineralised, but does nob contain
any minerals which will interfere with the abstraction of the gold.

The general description of the lode mass is, a large inter-bedded lode, well
formed in the deeper ground, between two good walls, striking a little to the West
of North, and dipping at an angle of about 80 deg. to the westward.

This mass varies in width from 5t. to 30ft., but it rarely consists entively of
stone, especially in the larger portions, where a series of lenticular masses of quartz
are meb with, the rest of the lode being composed of broken country intermixed
with smaller veins and leaders of quartz. These quartz masses often extend along
the line of reef for 100ft., and ave generally the richest portion of the lode, and
are sometimes met with on one wall and sometimes on the other.

The stone is of a highly mineralised character, containing a small quantity of
galena, pyrites and chlorite, the latter often giving the stone a greenish appear-
ance,

These reefs are often a good deal iron-stained at the surface, with red clay
partings and walls, the foot wall being well formed, whilst there is at the upper
part of the lodeno hanging wall, but the reef splits up into numerous veins and
leaders, which strike away into the country. The rich portions run in well-defined
shoots, but it is also rich enough in gold throughout the reef to pay if worked on
a large scale.

At the Northern end of this line the reef seems to split into two branches.
In the Bastern one there is a great deal of serpentine, which is often very vich in
gold. The stone from this line, when crushed, has always averaged one ounce to
the ton of stone, so they have proved so far payable.

The ferruginous line contains a large quantity of jasper, and some very rich
. 8 g6 quantity oi jasper, |
specimens were found at the surface, but nothing much has vet been done to test
this line in depth.

The Western line is evidently a decomposed dylke, and in one place contained
some very rich stone in patches for a considerable depth, but little has been done
on it yet.

Large quantities of rich specimens were found along these two last mentioned

. lines at the start of the field, but the claims were abandoned either for want of

funds or through bad management; they should, however, be well worth
Prospecting again.

BrACKBORNES.

This is situated on comparatively high ground about five miles to the South-
Bastward of Southern Cross, and is close on the edge of the large belt of granite
country.

The reefs here dip to the Fastward, or in the oppoéite direction to those on
the other parts of the field. They are small but very well defined, and carry gold
th1:ough the stone in defined shoots.

B
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JACOLETTT'S.

This is situated about 20 miles to the Southward of Blackborne’s, and about
Here several areas were taken up, as some very

five North of Parker’s Range.
rich surface specimens weve discovered at the cap of a reef.

ParxEr’s RANGE.
There is another rich reef, about 15 miles South of Jacoletti’s, on a small range

of schistose rocles to the Western side of a large salt swamp or clay-pan. There are
several lines of reef, but most of the claims have been taken up on one which runs

in a North and South direction, dipping to the West. . :
These reefs contain more pyrites than those at the Southern Cross, but this is
only seen helow the water level, for near the surface it is decomposed, thus

liberating the gold, which stores freely in the stone.
About five miles South there are another series of reefs, which ave as a rule

small but well defined, carrying rich shoots or patches of gold.

The whole Yilgarn field seems to follow one anticlinal fold in the country, the
centre of which is exposed at Golden Valley, where the reefs dip both Fast and
West, where the country is hard and the stone carries much copper. Hope's Hill
and Southern Cross arve on the Western side of this fold, whilst Blackborne’s is
on the other side of a synclinal still further West, where the veefs dip to
the Hast. All along this line of country the stone is highly mineralised, contain- |
ing carbonate of iron and chlorite.

At Parker’s Range thereef again dips West in pretty firm country, the stone
containing a great deal of iron pyrites (mundic), which will carry the gold in

depth.

Taken as a whole, the fields have lately made great strides towards develop-
ment. Up to the present nearly all the veefs tested have proved good, and pro-
mise a bright fature for the Yilgarn Goldfield.

The great drawback to the rapid development of the field has, up to the
present, been the scarcity of fresh water; but this want has now been, in a great
measure, overcome (an extensive series of tanks having been sunk by the Govern-
ment), and also by the provision of a public condenser ; not o mention that every

mine on which machinery has been erected is in a position to supply itself by
means of its own condenser, an apparently unlimited supply of salt water having
in almost every instance been encountered at mo very great depth from the

surface.

Between Southern Cross and Garlbine, with the exception of a small belt of
Metamorphic country 25 miles to the Eastward, all rock outcrops are. granite,
Tmmediately to the Eastward of Gmarlbine there is another small belt of auriferou
country, on the Eastward side of which the granite again outcrops and extends ag

far as Coolgardie.

CooLGARDIE,

At Coolgardie a rich patch of alluvial ground was discovered in the year 189
Up to the present no dee

which, since then, has been turned over several times.
ground has been discovered, a good deal of the gold being found on the surface,
on the Murchison. Several auriferous reefs have been found, but the gold in tl
alluvium has been apparently mostly derived from rich leaders. On this field th
most sensational discovery is a reef found by a man named Bayley, and from I
Reward Claim a great quantity of gold has been taken. This reef consists of
small blow running in a Novth-Westerly direction and underlying to the Nort
Bastward, striking across the line of the country, which here runs nearly Nox
and South. This reef is about nine feet in width at its lavgest part, but it ping
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towards either end of the claim, where it is entirely lost. At the North end there
is another blow of quarts, which strikes North and South, following the line of the
strike of the cowntry. This blow then dips under the alluvial flat, but a reef on
exactly the same line is met with in a shaft in the gully, after which it appears to
be lost; but to the North-Westward is another large blow, which follows exactly
the same bearing as Bayley’s reef. At the Norih end of this blow it pinches out,
but on the Western side of the gully is another large quartz blow, which is exactly
on the same line as Bayley’s, but between which there is apparently no divect con-
nection. At the South end of Bayley’s the reef is lost, as at the North, but to the
Westward, on a hill, another lenticular mass of quarts carrying gold is met with.
From the general character of the reef, it appears to be a true fissure vein,
making in size when it follows its true course across the strike of the country, and
pinching often to a meve thread when it follows the bedding plane of the rocks.
These breaks 11 the lode may, of course, be entirely due to faults or throws, but
the hlow at the Novth end of Bayley’s claim and the reef in the gully seem to
prove the former theory. All the gold from this reef has been taken from a
small shoot at the North side of the blow, where there appears to be a small vein
consisting almost entirely of gold associated with a little oxide of ivon. There
were also some handsome specimens of gold in quartz, and some portions of the
veef carry a good deal of fine gold. It appears to be the top of a rich shoot, but it
cannot be expected to continue so phenomenally rich much longer, although it may
pay well to work. There are several well-formed reefs showing gold about five
miles further South, and several other patches for 90 miles to the North and N orth-
Bastward. The available land for prospecting in the immediate neighbourhood
of Coolgardie iy limited, as this belt lies between the granite country and the
freebold land of the Hampton Plains Company; but during the winter we shall
probably hear of new discoveries to the North-Eastward, and Southward,
When we consider the quantity of gold taken from Coolgardie outlying rushes,
it is highly probable that some of these reefs will turn out very good payable
mines.

Wonean Hrnis.

In the year 1888, Mr. Paine discovered gold in these hills, which are situated
about 60 miles North-North-East of Newcastle. They appear from the Westward
to be two or three isolated peaks, but on approach these are found to be the
highest points, and to form the abrupt termination of a range, which runs in a
North-Fast divection. They are flat-topped hills, presenting a bold escarpment to
the South-West of about 800ft. above the surrounding clay flats; this face is
probably caused by a line of fault, which would also account for the Springs near
their base.

The rocks are metamorphic and crystalline, with veins of radiated actinolite
and small quartz veins. These rocks strike North-Fast and South-West, follow-
ing the direction of the range, dipping at an angle of 60° to the North-West, and
making their appearance agam in a small hill to the North called the Tittle
Wongan. Granite rocks form the low ridges to the North and South ; they are
often almost covered by sand or ferruginous conglomerate.

The bighest peaks of the range are capped by a ferruginous conglomerate,
nodular clay ironstone, intermized with sand or clay, clays and ferruginous sand-
stones horizontally bedded. These beds also cap the low granite ridge, but occupy
many different elevations owing to the upheaval of the Wongan to the North-
Bast of the fault.

The recent deposits are sand, clay, and loam.  Of these the sand greatly pre-
 dominates, forming large plains to the West and North, occasionally interrupted
; by large salt flats and clay pans.
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The loam forms patches of rich red soil (generally thickly timbered with
gimlet wood). .

There is very little to be seen of the Plutonic rocks at the smrface; a few
small diorite dykes occur in the range, and probably some of the granites at the
base of the hills are intrusive,

Quartz reefs in this district ave quite a rarity. They ave small, of a yellow

glassy appearance, containing either pyrites or brown hematite and a little gold.
They are well-defined walls, dipping at an angle of about 65° in a North-West
direction, following the strike of the rocks North-East and South-West. When
opened, some very good specimens and prospects, both from the reefs and the
casing, were obtained.

The size of the reef is unknown, as, owing to the hard nature of the ground,
and to the discovery of many richer reefs at Yilgan, it has been abandoned.

PILBARRA GOLDFIELD.
(Proclaimed July 1889).
Proclaimed Avea, 32,000 Square Miles.

The Pilbarra goldfield is situated in that portion of the Colony known as “The
North-West,” that is, the district lying between the coast on the North, the
Fortescue River on the South, and the De Grey River and Warburton’s Greab
Sandy Table-Jand on the Hast. It is a most promiging mineral area. The
general features are a large low alluvial plain which follows the coast, broken
here and there by rocky hills, whilst to the South and East rises a high table-
land.

Several large rivers have their sources on the Northern edge of this plateau,
and cutting deep gorges through the upper horizontally bedded rocks expose the
underlying crystalline rocks across the strike of which they have cut their channels.
These water-sourses trend towards the North and North-West in deep gorges cutb
through the limestone and quartzite rocks, then through flats bounded by rough
sandstone ranges, and on by deep ravines through rough broken hills of schists,
slates, sandstones, quartzites, conglomerates, and amygdaloids, containing trap
dykes, into large alluvial plains, with here and there bold massive hills of amyg
daloid and small peaks of quartz, granite, and ironstone, around which soft calea-
reous slates often rise to the surface but never form hills much above the level of
the plain, These plains extend to the sea coast, where they are fringed by man-
grove swamps, except where trap rocks extrude and form a bold rocky coast. The
amygdaloids in many places are split up into rough blocks, which become red or
black on the surface, and then present the appearance of a huge heap of stones,
without a trace of soil or vegetation. They contain vast numbers of agates, calcite
crystals, and other enclosures, 50 that it would be well worth prospecting the
streams running through them for precious stones.

Marrina. ;

Malling is between 65 and 70 miles to the Eastward of Roebowrne, and about

16 miles South from the coast. It was here that the first discovery of gold in the

North-West was made, in the year 1888, when a boy named Withnell picked up ‘
piece of stone to throw at a crow and noticed the gold in it.

Here the gold is associated with sulphide of antimony, and in parts it is ver

vich, but the portion of the veef which carries much gold is small, although the

reef itself is of great size,
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There is a good supply of excellent fresh water in this mine, and there is plenty
of timber close at hand.

PrEwamn.

About ten miles distant, to the Bastward, on the Peewah Creek, is another
series of auriferous antimony lodes; although some of them are undoubtedly very
rich, very little has been dome with them, the superior attraction of alluvial
mining having taken all the labour away.

Barva.

Thirty miles South-Kast of Mallina, and 40 miles from the coast, is situated
the rich patch of alluvial worldngs known as Egina. Gold is obtained in shallow
alluvial deposits on a clay slate bottom, and some very nice little gutters have been
satisfactorily worked.

PILBARRA. -

The next patch of workings is situated at Pilbarra, which is twelve miles
South-East of Egina, and eight miles West of the Yule River. Here there is a
narrow strip of country, about two miles wide, running in a North-East and
Bouth-West divection, between a belt of granite country and a ferruginons quartz
dyke, the gold being found in rieh scattered surface patches. The gold is very
little water-worn, and often still adhering to its quartz matrix ; but although many
of these patches were excessively rich, and numerous quartz reefs are exposed,
nothing except alluvial workings has as yet proved payable.

Coonaax.

Forty wiles further to the Bastward, on a branch of the De Grey, are more
gold workings, but owing to the exceptional dryness of last season, very little
work has as yet been done. Rich patches of alluvial gold have also been found on
the Turner and the Coongan, from which latter, at Shaw’s Fall, the celebrated
nugget, the *Little Hero,” weighing 8330z. 8dwt., was obtained.

MarBLE Bag.

This took its name from a large mottled bar of quartz which crossed the
Shaw River, which was supposed to be marble. There are some exceedingly
rich reefs being worked heve, many of them being of a very ferrnginous character,
but all showing gold freely in the stone.

N NurraeIve.

About 200 miles due East from Roebourne, and 130 miles from the coast, on
a branch of the De Grey River called the Nullagine, a considerable extent of
alluvial country has been worked, some portions of which have proved very rich.
On this field there are, besides the modern wash of the gullies, old gutters or deep
leads running through the hills, the wash from some of which will require crushing
power before the gold can be extracted. Several rich gold-bearing reefs have also
been found, but at present are not being worked, owing, probably, to the expense
of getting machinery on to the field.

This is a very rich and extensive field, and it is probable that the alluvial
deposits will not be exhausted for some considerable period, and when they are,
there will still remain many reefs to fall back upon, which are so rich at the sur-
face that some of the alluvial diggers have been able to make very fair wages by
simply dollying the stone during slack periods. Many of these reefs would pro-
bably have been worked, before this, had it not been for the expense of transport-
ing the machinery. There is not the least doubt that a good and permanent supply
of water exists at no great depth from the surface. '




70
Tur Nicor.

Barly in 1890, gold was found on a small river called the Nicol, about ten
miles West of Roebourne, by some men engaged in sinking post-holes for a fence.
The gold occurred near the surface, and was at first easily and cheaply obtained,
but later on, when the lead was traced down into the flat, more work had to be
done to gain it. This small pateh of gold-bearing country is so little above the

e e
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sea level that mo deep sinking has at present been possible, owing to the vast -
volume of water encounteved; but it is highly probable that the ceep ground f e
carries gold. At the present time this field is nearly deserted, as the limited area T RGP A
over which gold has been found is worked out, and no reefs have as yet been dis- ‘m& ictoes s R B A6 e
covered. The gold was probably derived from rich patches in the quartz veins .Y 2 SEOGRAPHE Siigar
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and leaders, which in this district ave much broken and of very variable thickness,
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owing to the many intrusions of masses of granite and trap rocks. L
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THE ASHBURTON GOLDIIELD.
(Proclaimed December, 1890.)

The field embraces an area of 8,200 square miles.

The Ashburton Goldfield is situated on the Ashburton River, and extends from
a point 150 miles from its mouth for 150 miles inland. This viver, for the mos}
part, flows over large alluvial plains, with low ridges of clay, slate, and quartz
outcropping heve and there, and flat-topped ranges away to the South; but in one
place, called the Gorge, the hills close in upon the river, which flows in a deep
rocky channel for a few miles.

Most of the gold workings lie on the Southern side of the river, the only
exception being the “Dead Finish.” The strange thing about this field is that
gold has never yet been found in the reef, although very promising stone is often
wet with. : :
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Top Camp.

About 15 miles East of the Bastern end of the Capricorn Range gold was
first found at a place called the “ Top Camp,” in some deep creeks on the Southern
side of the river Ashburton. The wash was of no great depth, and the gold was e
highly water-worn and in large flat bar-shaped pieces found in the ledges of the ‘ toikotharro
clay slate bottom; the largest of these weighed about gix pounds. Over 10,000 ' ;
ounces have been taken from these workings. No reefs carrying gold have, ag

yet, been discovered in this locality. , g G s N\ e
| ohsscogrtaRtinrvorte o ot
Ter SoLDIER’'S SECRET. ¢ IS A
Pifteen iniles further Westward, down the Ashburton, on the Mt Blai é . Ppdaiis
Creek, at the Bastern extremity of the Capricorn Range, another patch of alluvia ”CJ::W”" Vi ’
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works is situated called « The Soldier’s Secret.” The gold is found here in mug¢
smaller pieces than at the “Top Camp,” the largest piece having only weighe
about an ounce. It is estimated that over 1,500 ounces have been raised.

The country here is rough and broken, with deep creeks running throug
rocks of clay slate. !
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On the opposite (North) side of the river, about 30 miles further down, i lf:D ?ng;aud{“‘ P s V)
small patch of workings called the “Dead Finish.” Here the country is Nt son| Wy, URCHISWON
nearly so hilly as on the other workings, but many more quarts reefs exis ‘ NN AN .F N
which, as yet, the presence of gold has not been detected. These diggings ha £ o7 . ' pY%
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- not proved very rich; only a little over 1,000 ounces of gold have been taken from
them ; the largest nugget weighed about 8 ounces.

Gold is always to be found on this fleld, but generally only in small
quantities, and it is here that the diggers principally congregate during slack
times,

Trr GoreE.

On the opposite (South) side of the viver from the “Dead Finish” a lttle
work has been done in some deep gullies, but although some nice nuggets were
found, it was not considered rich enough fo support a number of men. These
workings are known by the name of *“The Gorge.” The amount of gold obtained
from here is not known, but it is highly probable that it was a fair quantity.

v Mount MoORTIMER.

Seven miles South-Fast of a hill, marked Mt. Dawson on the map, are
situated the Mt. Mortimer diggings ; here the conntry is very different from what
it is further up the river, being much flatter, and the clay slates being replaced by
more sandy and ferruginous flags. The sinking here, as a rule, is deeper and
‘much morve difficult. The largest nugget found is said to have weighed 41 Ibs.,

" but, as a rule, gold is not found in very large pieces, and the fact of its being
associated with more ironstone than on the other workings places it at a lower
value.

The rocks consist of clay and chloritic slates, sandstones, and quartzites (the
slates being often of the cleavable kind used for roofing purposes), and arve inter-
sected by numerous quartz and ferruginous lodes.

The auriferous belt of country extends from the junction of the Hardey River
with the Ashburton, a little to the North-East of Mt. Clement, following the latter
river in a South-Kast direction for about 150 miles. It is bounded on the South
by the Barlee Range and a flat-topped table-land, which follows, at a distance of
14 miles to the South, the main course of the river. To the North it extends
across the Ashburton and Hardey Rivers to Mount Wall and Mount de Courcy, a
distance in & Northerly direction from the river of from 20 to 30 miles, giving an
auriferous area of about 10,000 square miles.

Up to the present very little prospecting has been done, as only the rich
patches in the shallow ground are considered worth troubling about.

In the large plains of the Ashburton there are sure to be some very rich

deposits of gold, as it must be from this divection that the gold was derived,
as there is no gold-bearing country to the Southward of the diggings, and the
gullies themselves have cut no reefs,
Although nothing is being done on this field, it will, in the future, probably
prove to be the richest alluvial field in the colony, as it is the only one where there
Is any extent of deep ground ; but this has not yetbeen prospected, owing to the
great expenses and the small areas allowed for a claim, as this deep-sinking would
equire more than one mam, for which there is no provision made in the
regulations.

THE MURCHISON GOILDFIELD.

Proclatmed area, 832,000 square miles.

. The principal auriferous belt is situated at the Eastern side of this area, about
200 miles from the coast. Tt runs in a North and South direction from West,
Mt Magnet to Austin’s Lake, then in a North-Ersterly direction to Take Anneen
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and Yagahong. Other rich patches and belts exist further East, and a few patches
have also been discovered nearer the coast.

The Government have given Mr. Connelly the reward for reporting the dis-
covery of payable gold on this field, but he had so little faith in his own discovery
that he did not stay to prospect it. This was by no means the first discovery of
gold on this field, as it was discovered at two places previous to this, viz.,, Mulga
Mulga and Yuin, but in neither case did it prove to be in payable quantities.

The gold-bearing belt runs nearly North and South for a distance of over

Frorene, A T ”"‘f"‘
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100 miles, the different patches being separated by either high sandy table-lands N harctarmmmistpeies,
or intrusive granite. The country is mostly open with no main ranges, but it is T N,
comparatively high, as it forms the water parting between the Murchison River "J""’fwm Ty gl )
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and the lakes of the interior.
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ironstone ridge. It stands up in huge blows in places, and would, to anyone used
to gold mining in other parts of the world, present a very unpromising appearance.
But in spite of the fact that gold rarely occurs near these great blows, patches
were found along this veef of great richness, and from holes a few feet in depth
small fortunes were talen.
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On sinking, these rich patches were lost, as the shoots dip to the Novth at :"35'»13”:&” QTaLAIR anaciy -

such a slight angle, when it was supposed that the reef would prove to be barren
in depth, but fortunately the sinking was continued to the water level, when the
next rich shoot from the South was struck, and in driving at this level to the

North-West the first shoots worked were again found. These rich shoots in the \\_/
main line dip Novth at an angle of about 30° following the intersection for the ,MY\M;I
most part of the ferruginous jaspery beds; besides these shoots of rich stone, the ] it A e
heavy bunches of rich stone, and the breaks in the veef, all follow the same dip as e prc it s -
well as the striations on the walls. ' A GO 1D o Ky A
The rocks ave mostly schistose with hard bands of ferruginons jaspery e e ?k\ @E‘fﬂ_(”{q“\"\’{ HIAR mgwﬁww » k<
quartzite ; these strike North and South, dipping at a high angle to the Eastward, { e SRR weron, '
whilst the reefs strike a little to the Fast of North and dip a little to the West oo} 950 e Vi "‘;{;W%&;L\.\,‘/ AE ”‘T‘”\Ff,i'lzﬁ
where they do not go down vertically. C rsupo Horragabiyse /; v\ﬂ%’tﬁtlayl’“ﬂyé -ﬁw}'/ft/wml e I-
The main line of reef is well defined for a considerable distance, following a_ 5 _: ingenew domgy /:' e %\-J‘F“Egs%u‘rﬁ; VBarted N ¢
true course with rich patches of gold occurring here and theve along it, but ab i nsa.ﬁzz"f"‘«”'“""" = Ly
the North end it pinches out, and is lost at the surface, but was again found in . m&é{u f”@’ dma“,’j},}\f{,bﬂ;w - Jon i—‘;
depth, as all the rich shoots are dipping this way. To the Southward the main i & %’%;Ly”,‘ L A a
reef begins to split and change in character, losing its very defined appearance; e Wz gt S
whilst further South it splits and males again, but nothing of any great value 7 el B \}f\“& e | o
has been found along it here. ,}""’\\a%gwmm ; i 7 4 L2
This veef, which is mostly white at the surface, is of a bluish colour, and QQ\ N |
contains a little galena and pyrites in depth, and is altogether of a very promising !%\) E e, e ““Yj/ A
appearance. It is decidedly a main fissure vein, and the rich shoots will most 7! \ N e ?;{LC ARN |
probably be found to go down for an unlimited depth. \ ﬂi@ I » - ,ugaqj‘ﬁ’kbgyﬁ‘(,4oué.xavm
On the Westward side of the Nannine line, in the valley, are a series of reefs i ) % NS ol o W T ) Iﬁ/‘{j—,‘ ;fs‘i@rm v
more or less on one parallel line with the first-named. They are evidently due : S 1 ) 5 : 0 e e f:”'f‘j Qe
the lateral dislocation which took place when the main fissure was opene 52.5J( N\:\ 5“\{ ;'\x“‘“q, "bg o CROL, ;
: . : o

Although following about one line, there is nothing to show that they are one and
the same veef ; in fact, on the other hand, when attempts to trace them have been
made they have always failed. They are in all probability a series, not one re¢
and will be found to dip to the Northward, following the same lines as &
Nannine. :
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On the Bastward side of the main line are also some more reefs, but, lil e e

those to the Westward, they cannot be traced for any distance; but on all th l . :""'".e, #
A ‘e BaSiNg -

on which gold has been found the rich stone should be followed.
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A very rich patch of alluvium workings were on an island to the Southward
on this same line, and several other rich patehes of surfacing were also found on
both sides of the main ridge.

There is plenty of fresh water on this field, and timber within & reasonable
distance. The only drawback to the water is that it will in all probability become
slightly brackish when heavily drawn upon, particularly towards the end of the
sumimer.

Between Take Annean and Yagahong the country is flat and is mostly
covered by thickets.

GARDNER’S.

Gardner’s find is situated near the Yagahong, a hill about 20 miles Bast of
Lake Annean here; the gold appears to have been quite accidentally found by a
party who had lost their way in a thicket. The reef does not out-crop ‘at the
surface, and there are no rocks visible, the whole being capped by a white deposit
called locally “opaline,” This deposit generally consists of either gypsum and
sand or magnesia, and is often very hard; it is deposited by the action of water,
which is in most cases found in close proximity, This locality, however, proved
the exception to the rule.

The stone ig brownish and whitish quarbz, intermixed with a certain amount
of broken country and casing, measuring together about 8ft. in width, which
carries & large quantity of fine gold all the way down to the water level, which is
59 feet here. This lode striles in an East and West direction, dipping nearly
vertical, or a little to the Southward. Tt is of a very different character to any
other stone on the field, and although no showy specimens are found the stone
is extremely rich, as it carvies fine gold all through.

QUIN's,

Quin’s is about 12 miles South of Yagahong near Nowthanna, the country
between the two points being mostly loamy without out-crops of rock.

At Quin’s some low rough ranges of metamorphic rock rise from the plain,
which, for a considerable distance from them, is strewn with stones.

The reefs here are mostly large and very ferruginous; in fact, in some cases,
would be better described as iron lodes. These of course, although consisting of
hematite at the surface, will make into pyrites in depth, which will be more
troublesome to work; therefore, only those reefs which are very rich will be worth
working after they cease to pay the prospectors to do so by hand.

Some of the gullies in those hills proved very rich in alluvial gold, and were
easily worled, as the gold was found in a defined gutter, bub up to the present no
reefs along these gullies have been found which were rieh enough to work.

About 100 miles North of this, in the Robinson Ranges, on the North side of
the Murchison River, two other vich patches of workings were opened, one being
called the Horse Shoe Bend. These are probably not on the same line of country
as the Murchison proper, as it seems to take a sidden tuwrn to the Eastward at the
Nannine and Gardner’s.

Between Lake Annean and the Cue, a distance of about 50 miles North, the
Country is mostly covered by the remains of the tableland formation, portions of
which arve still left standing on some small hills close to the North side of the
Oue. This country is mostly covered with thickets, but it opens out in places into
arge salt, sandy flats or stony plains around the bases of the one or two ridges of
etamorphic rock which outerop here and there between the two points. There is
lso a large patch of limestone country near the Milley Spring, at which place
here is a nice little forest of white gum and morrell, which latter timber is of
veat value for mining purposes. ‘
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itself the largest patch of auriferous country exists that has yet
been}f%lgllg glshilssﬁeld; it v?as q%lickly skimmed over, as 1o g101d 1W£‘L‘s fou]gill 33’)]7
ginking, but all on the surface. Here are-situated the celebr a,jr.e_( spe(’: g
grounﬁs, over which hundreds of men walked day after day, ttu1ulng ‘oveluo‘ ‘egr
stone with a forked stick to see if it might not be a specimen or cover a 1(3; b%nd.
A very large quantity of gold was found in this way, and a stray piece is now
still picked up. . '
then’l‘he éurface olf most of these patches is covered with _qusbrtz zm% gonst%?:;
and a good deal of the quartz carries a httl:a gold. Many ofntﬁese -Pl&lc sz,e; fher
being specked, paid to be dry-blown, but in other cases E;: tlle gold V]V;e s cither
found as gpecimens, or in tocl) lzh}c'ge 1)161068 to be missed by the speckers, ¢
erefore is of no value to work afterwards. '

o There are three distinct classes of reefs about here; the ﬁ1‘§t 1"s1t}1e LEI;%:;
Kintore line, which rises abruptly from the plains, formmg‘ a,hmfu‘n 11;1C gergnof o
South-West side of the Cue Hill; this veef is composed f011 ‘% e in%s‘ 1%@011 b'[lLt
white, barren-looking quartz, and its course 1s not in one defined direction,
turns away to the FBastward at the Northernhend. , " I

-ocks about here are mogtly of a schistose nature, with numerous
dykestlei)il({);C}ifo:;) 20 the Westward the country consists en’gn‘el_y1 of ar,P v];rh'ﬂ:e, c‘lec;)%n;
posed. granite, in which the second cl_&ss of reef is metb I}\nt hl 1 else ‘ﬁmeﬁﬂea
white, Ela.ssy, hungry-looking quartz, with many cavities, w %)m " mfe 1}]gsual, g{e led
with crystals of green foliated tale and crystalline golc}. art of the lo 8
decomposed green magnesian rock, which also carries gold. they ave opensd

6 1 ave well defined, and have every appearance, as they are .
up, (glllgfi?l;'egfﬁe, permanent veins; but they arve different to anything that has

cen found before. : .

b%n’f‘(l)le other class of reef is of a blue colour. These lie to the No%}h-iliilast of the
Cue, but bave not been developed enough yet to form any opinion about them.

i 1 by TUns i i line in a North-
ig line of gold-bearing country runs in a coutinuous : Ne
Emstg'llnsdiigctiou ‘E’o the “Four Mile,” which derives its name from '1ts _chstzmce
fri)m th}; Cue. Here a line of reef rises up abruptly, forming the main ridge, the
oeneral characteristics of which are very similar to the Kimberley reefs.
° . .
is line i \ irst claim taken up on it. Th
s line is called the Day Dawn, after the first chl;n ;
ston@il‘ ESOEHS 1bhulsh mottled appearance, and the reef is of gl‘eat size zmd‘ ]gel
formed. Tt is a true fissure vein, but does not follow any definite course, strik ‘n_g
first Wést-North-West, then North-North-West, and so on to North_; but th}s i
not of the least consequence, as, from its well-defined walls, there is very litt
chance of it cutting out. oot i ‘
ery rich patches of surfacing were found on the sides of thisand severa)
othersg(]:;i?sv;lgout hlere and all the way in a North-Easterly direction to the Cu
proper. - . L .
Aunother patch on this line is called the “Hight Mile,” being about that dl?
tance from the Cue. Here several very promising and Well-deﬁnfed reefs gr;el'
f:)uud on a flat, and on the Fast side of a low ridge of metamorphic rock, where
the same ]'aspelty ironstone is met with; but as yet so little has been done to opel%
up the country that it is quite impossible to say anything about the forination of
these lodes.

Tar Drap Fivisa, or CUDDINGWARRA. ,
i ‘ i s patch of Metamorphi
t 7 miles due W.IN.W. of 01}6 townsite another pa ).
1'ocksA ]321%01‘01), where several gold-bearing reefs were found, a small but vieh
patch of alluvinm worked.

on the field, and it is the only place where anything like d
with, a defined gutter being found on the bed rock at 15 feet from, the surface.

an Basterly and Westerly dirvection, towards the lake, but no
yet been found immediately on its course.
places, as the alluvium was cemented together by gypsum.

distance along their outcrop. The one on the main isl
West direction, cutting a main North and South reef
Which some very rich stone was found. The other i on & small island to the
North-Fast, and was also excessively rich, but in this case the main reef carried

the gold at its junction with two leaders, one of which strikes to the North-East,
and one to the South-East.
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Mvunea Mures or Brmrew.
A few miles North of Cuddingwarra, gold was discovered in the year 1888 by

a man named Birk, but for some reason very little prospecting was” doue, or the
rich patches of the Cue would have been found sooner,

The reef is small and not well defined, but shows

stone at the surface, associated with a little copper
antimony.

fine gold in places in the
pyrites, iron pyrites, and

Tae Nawcarrone Hr.rs.

About 150 miles to the South-Eastward of the Cue ave the Nancarrong Hills,
where, in the early part of 1890, gold was discovered in a reef on a low

range of
hills, about five miles to the Bastward of Yuin station,

It is a large reef of bluish glassy quartz, with copper stains, striking Fast and
West, and apparvently dipping to the Novth, but going down nearly verfical ag far
as can be judged. The vocks, which are quartzite and mica slate with granite dykes
and ironstone lodes, follow the same strike as the reefs.

There is plenty of good water, and from its nearness o the coast, much poorer
stone will pay well here than at the other side of the field,

Between the Cue and Awustin’s Lake, after leaving the “Eight Mile,” the
country for 10 miles South-East is covered by thickets for the greater part of the

way, but upon approaching the lake it opens out into large salt, sandy, and clay
flats covered with samphire. :

Tan Istanpd, AUsTiN's LAKE.

The island is & high ridge of metamorphic rock, the main axis of which is a

bed of ferruginous jaspery quartz (ironstone). It runs in a nearly North and

South divection for a distance of about two iniles, being divided from the North
and South shores by two narrow arms of the lake, each about half-a-mile wide,

which are quite impassable after heavy rains. This, added to the fact that there
is no fresh water on the island, renders it
weather-bound in.

anything but a pleasant place to getb

The diggings on the island were some of the richest and most concentrated
eep ground was met

The alluvial ground ran down from a saddle near the centre of the island, in
auriferous reefs have
The sinking was pretty tough in

The reefs are phenomenally rich, but do not seem to carry gold for any great
and runs in an East and
at its intersection, with

Other reefs should be prospected for upon the saddle at the hea;d of the leads,

for the very heavy gold found there has mot been carried far. As on the other
Darts of the field the richest shoots in the reefs were found wh

ere they crossed
6 ironstone bars ; this should be borne in mind in prospecting for reefs here.

Other rich patches of tligg'illgs exist on the main land to the North side of
he lake, and a patch of country well worth prospecting lies o the Bastward from




76

Between Lake Austin and Mount Magnet, where the next vich patch of
diggings ave situated, the country does not present such an auriferous appearance,
as most of the rocks are intrnsive granite, often overlaid by desert sandstone, but
there are one or two small patches of promising country.

The distance betwesn these two points is about 85 miles by voad; but this
might be considerably reduced if a proper road were cut.

Mount MagyET.

The Mt. Magnet diggings are situated a few miles to the South and West of
‘West Mt. Magnet, which hill is principally composed of Metamorphic rocks, capped
by a flat top of desert sandstone.

The rocks strike mostly a little West of North, dipping to the Westward;
they are slate, dolomite, talcose schist, and ferruginous jaspery quartzite, all of
which are very decomposed.

The reefs follow much the same strike as the rocks, and dip also to the West-
ward. They ave small but well-defined, and in some places appear to carry gold
pretty well through the stone, The quartz is mostly white and rather greasy, with
ferruginous stains and yellow clay partings, but nothing very rich has been found
in the reefing line on this part of the field except a large mullocky mass,
which is not a true reef, but a mass of decomposed talchose schist through which
there are a number of small ferruginous quartz veins, the whole mass carrying
fine gold. On the surface here a small but very rich patch of alluvium was
worked all along the side of a large ferruginous quartzite bar.

All the alluvial work here has been swrfacing, these patches being worked,
where a mixture of quartz and ironstone was found scatteved over the surface.

The auriferous nature of this patch of counfry has apparently a certain con-
nection with a large ferruginous dyke which lies close to the Westward of the
workings, and which does not follow the exact strike of the country. A very
great deal of gold has been obtained from this claim by simply puddling and
washing the decomposed rock, whilst the stone has been reserved for crushing.
This seems to be an extremely rich deposit, and the gold will probably be found to
go down associated with iron pyrites, and should pay very well, considering the
richness and quantity of the gold-bearing stone and the ease with which it can be
worked.

On this field, as a rule, the vich patches are met with at the intersections of
the quartz reefs, with the ferrnginous bars or with other quartz reefs, but gold has
also been found in ferruginous calcite, and in barren-looking white quartz in
granite country.

There is a great variety of stone on this field, and the reefs are of two or
three totally different classes, but as they are, as a rule, rich, and do not seem to be
troubled with faults, there should be no difficulty in working them. '

: Water.

The field, as a whole, is well watered, and, as a rule, the water is good, t
only exception being near the Salt Tales; but even there, if a well is sunk a sho
distance away, the water is found to be fresh.

At the island in Austin’'s Lake there is nothing but salt water, and at Cu
even inferior water was not obtainable neaver the surface than 100 feet,

In most of the mines good water has been struck at considerably under 1
feet, and if a supply is to be found at all, it will be found along these lines
fissure. ’ .

There is no immediate prospect of the water question standing in the wa
the development of this field, as it has of so many others in this Colony; bub g

-looking country.

‘Eicgﬁh%mg all the character of true lodes.
0 the West at a high angle. There will be abundanc :

Rﬁut- down, and there is any quantity of timber 0111mtC o apon; i, when shafis arc
1bs proximity to the South coast, which is a little more th i
good rainfall, should greatly facilitate the working of these 1‘€:elfs1.oo miles, a
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timber question will be far more serious, payti
: & $ s Pariic larl i
where there is nothing but mulgar. prer e the Sonth end of the field,
Tatent.

The gold-beaving belt, as far as at pr i
> goll belt, as Tar as at present worked, extends in a Noy
S?u‘nh divection for a distance of about 100 miles, but it will probablymbe Sf)(l)g]llglmtg
extend in patches all the way South by Boodano and Mt. Kenneth to the Yilgarn

Goldfield, as it is the sa ich runs
ol Gheld, Coast?s on the smme\belt which runs South to the Mt. Barren Range on

a %‘o the North- West it is either suddenly cut off or thrown to the Bastward b

ﬂ}gf alngetm tile stﬁk(? of the country, which here runs Novth-Bast and Efm:}T
» rocks, too, lose their aurifer aracter, being replaced by ] Tine

I ey 108 hetr auriferous character, being replaced by hard crystalline

Tt is highly probable that thi.s belt will b i
o n chly able that ; e found to run in the directi
Windich Springs, but it is dificult to trace owing to the auriferous rocJ(:J 112:1105-
mostly covered by the desert sandstone formation, E

N To the Fastward vich patches of auriferous country seem to be met with
; aTAT . g 1 y I
“F erever the more modern formation has heen removed ; and from Sir John
ﬁn tllest 8 de;scrg)mosn of1 thAe country there is every probability of gold beine found
all the way to the South Australian boundary along i ion
along the lines of X X
the old rocks outcrop. - ! ” depression whero

' To the Westward there is little prospect of th i it 1

1mnlec1}zhtely to thp Bastward of the ma.iln bélt of intru:ivﬁeelg%aiﬁeen\c};]i%il ELISS ltbhe:
100 miles wide, in which, however, there are one or two little p’&tches of l?kglu
; ry.  On the Westgrn side of this belt, at Yuin, oold hag also begl;
opnd, but this is on the same line of country as Kendinup t]ze Darline Rane

Bindoon, the Wongan Hills, and Peterwangy, and although ’it may be a %er e
little patch, an extent of rich gold-bearing country is not Fiikely to be di(scove}lr'e]clllce

THE DUNDAS GOLDFIEID.

Gold was discovered some years ago on thi i
. : somie years ag his field by Mr. Moir, but it was n
till 1892, when Messrs. Mawson and Kirkpatrick discovered a rich gold-be;rinc? Sree(%t
=} 3

that this belt district attracted any attention.

The belt is narrow, and seems to be the Southern extension of the Cooloardie
b(

line, but South of this it has not been traced.

There are three or four lines of gold-bearing reefs, but the gold-bearing stone
(=]

ey " o + 9 1 1
rarely outcrops, so that a good deal of prospecting is necessary.

The reefs that have up to the present been opened up are well defined and
They strike North and South, dipping

he spot; this, considered with
nd the

No alluvial gold has yet been found here, and there does not seem much

Prospect, as the gold-bearing reefs have not been denuded,

THE EASTERN DISTRICTS.

At York, from time to time, gold finds are reported, but these h

rtoved of any value, but there is not the slightest doubt th enring bt

at a gold-bearing belt
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does run from the Wongan Hills. South, by York, along the Great Southern
Railway to Kendinup, there is not the least doubt but the gold will be associated

with pyrites as in the Darling Range.

THE INTERIOR.

As far as prospectors have travelled inland along the broken lake country
they have found gold often in very rich deposits, but have, up to the present, been
prevented from working them owing to the waut of water; but as wells are sunk
on the existing fields the workings extend gradually further Rastward, and there is
very little doubt that this class of country will extend in belts to the South
Australian boundary.

Geraldine Mine

RETURN OF THE GOLD EXPORT FOR THE LAST SEVEN YEARS.

M
Pericel7 P

el

|
Yenr, ‘ Qnuees. Value. At per oz. .
£ £ 5 d
1886 ... 1,207 e
1887 .. 4,873 19,492 4 0 0 L Destort W Minnoo Sp
1888 ... 3,493 13,008 | 815 0 rs W ! ’ Hovgeragarry Sp
1889 15,492% 58,871 ! 316 0 Hilylls 1 ’ A
1890 .| 22,806 | 86664 | 316G 0 e .
1891 ... | 30,311 | 115182 | 316 O S oo Manc}alz(»zw p
54 9 i . Mondermverrine s
1892 59,548 226,283 316 0 (rilomio MlLMby}'t'elin,o hl;’e”‘mo Sp
1893 110,891 421,385 316 0 €TORIA INKIANOORATMILL
Total .. | 2474143 | 952,182 | ... "2;;’;;,‘:;2”0“3\’
This veburn is the amount declared at the Customs, and is far below the T CAPRADAGENN A PEAKS
actual export. Jib JibWhs Jid a1B niLL
Weeinew - Hariins 5 . .
NONGA Ha Ny oy 63 r‘}za . WaTHALA Swi
oombegrrow . lmr;ganookamme nenec
ORANITE T Jfloh bE “ndaT_'T'ka Wi et
Wheal Fortype s, yransrenookahine S Wooleah |
, Tngh At PANGRTHAMPTON .-~ T
X 27 SULTER (i 3 00 S e 11
OTHER MINERAL DEPOSITS. winssaonrcovd\ | I BN
2, W ELL L e So—
\, . Letdeno W VT Solomons Spe” Ty o o AT Q
COPPER AND LEAD MINES OF THE VICTORIA DISTRICT. Bowes piyepSy Miamaly’ X (3((\11 0_01_0077;: 7 4 %}g‘é’;’;_g W
his district th ) inted together n il : — SO Né—és‘adtm-ﬂ By SExats g/ ash [%omu ﬁcﬂh
In this district the copper and lead occur associated together in the same - CadDdaine 1 M6y, B N MATARRR . oot gvATEFg_oo RA
Jodes, with sometimes blende, ferruginous graphite, barytes, and guartz. o I hide - '5/1@“! ananna, WeterlooW
. Y - b > 1 > N I
The lodes, which have a course more or less North and South, make their > Woolzawar Gull ABLE“‘”BL\}" elle, %%;?;?\LLP a %fb&
appearance here and there, where the overlying Mesozoic rocks have been removed, 2. 7\ D MTSEWELL o, e ,l's baduaFool, PR
in a raised belt of country, about 60 miles long, stretching from the Greraldin o Yellow Gully MarraTacfaMine (v, . Illlfdlalybfp
Mine, on the Murchison River, in the North, almost to Geraldton, in the Soutl = Y Howatharra 4N oritos WP ,,%ggﬁ%fg $
A . . ' A Lo o B ? g
They consist of very large and rich deposits of lead and copper, which were su =, _ “-Oa,kag oo WloATIiS " IDurawah, &b
cessfully worked for many years ; but owing to the great fall in the price of thes OAKAJEE RIVER Ticijee Spf? e NIGHTEAP H. (ETAH)
metals, and the very small percentage of silver contained in the lead ore, work ha “ Y Z;gfellraM'\e AGNOWS NEST 4 SMILEH,
been almost entirely suspen_ded, and at present only sufficient ore is raised & N BULLER R1veR b V%{‘L&it,yaugah\" plpr,g lML;%" W o.L.
: % 3 Spy
supply ballmstl to the W?ol ships. . E S o \ \fanz o) RRATL Nodhans W
The lead is found in the form of carbonate (cerussite) and sulphide (galena) S SMUGGLERS COVE | £50 anek piaMoE] RRRACCSANGET o Micrra I
great purity, and the lodes, which are of immense width, contain so little gangt .y CHAPMAy ‘ ! HaydL pely - ‘TE:&'L'iY Y(.l.’.l._get Sp
: : , . . . : 17 . Lo X M XN :
glglxoeiflgzl‘s)]z:légngle that the galena can be dressed, with very little labour, up b ‘; C\>\N“‘°‘° N B,q}f\’? L= g Warradar T g, - ==
I ‘ : - - ~ arfrardla R ooims =
The copper ores are also very rich, consisting near the surface of blue ail % GERALDTON.crp, ’ von ATIBALCE m’;&i‘g"’_”
green carhonates (mzurite and malachite), with ferrnginous oxides and a certal PE Moore @iiiiscotR Rragcus, g‘; BV By AW,
amount of native copper, whilst below the water level the lodes are almost entire Lighthoust QoFuTTiooka 7y SITBRADDON H.
L . ) : L9 (A NormansW (ot Spyy SN0 ==
composed of sulphides (copper pyrites, copper glance, and covellite) ; these mig PORT G® INBarD pEARS 'Jy@ﬁ[’ﬂdépw.; ]
n : sLnnenooka,




f 79

certainly be worked again, now that the price of copper has risen and Iabour.
saving appliances brought to such a stage of perfection.

‘When the lead mines were at work there were several smelting works in the
Northampton District, but these had to stop when the mines suspended opera-
tions. The Government, in order to revive this industry, offered a premium of
£10,000 for the first 10,000 tons of metallic load produced, which, together with
the fact that a divect line of steamers had heen started, calling at Geraldton on
the way to Singapore, in which place a good market is found for this metal for
China (where even the small perceutage of silver it contains is turned to account),
tempted a company to put up a water-jacket furnace, but, through insufficient
capital being subscribed, the company had to make an attempt with imperfect
furnaces and machinery, and short-handed management, which resulted in failure,
If properly carried out it should have been a success, with such clean ore in almost
unlimited quantity, and fluxes such as ironstone and limestone on the spot.

Since the year 1845, when almost the fivst shipment of ore from this digbrict
was made, 8,529 tons of copper, and 34,055 tons of lead ore, have been exported
from this part of the Colony. Of the lead ore, over 23,000 tons were exported
between the years 1874 and 1883, the largest amount exported in one year being
3,955 tons in 1877, when it was valued at £12 per ton; in 1880 it fell to .£8 per
ton, since which ‘date the export has rapidly decreased, as m 1893 no lead or
copper ore was exported.

»

Irwin Mivzs.

At a little later period copper and lead were found further South in s line of
country between Avino Springs and the Trwin River; of these only the copper
lodes were worked. On one claim a good deal of work was done, but the lode,
though very promising at the surface, was never cut in depth, which was probably

" due to bad management, as all the lodes ave so well defined at the gsurface that
there is no reason why they should be lost at & depth of 80 feet. On others little
more has been done than quarrying a few tons to send away, bubt as the lodes
ocour 40 miles from the port of Dongara, and the road lies for the most part over
heavy sand plains, they were very expensive to work; but now that there is a
railway passing close to these mines, and as the lodes are both large and rich, they
should again be opened out, and, if smelting works be also started, they should
both pay well.

COPPER MINES IN THE NORTH-WEST.

Wain Werr Corrrr MINE.

When it is stated that this mine was worked by about four men for a month
or two in 1890, and that from the results the syndicate were able to pay all the
working and preliminary expenses, some idea can be gained of the richmess, size,
and quality of the lode. Tt is hardly right to call it a mine, for no mining will be
. tequived for years, even if it be worked on a large scale, for there is & hill of
_ copper ore that only requires quarrying. The lode is on the surface, forming the
face of a low ridge running Bast and West for about half-a-mile, when it is lost
b both ends. If dips gently to the North at an angle that allows it to be worled
comfortably on the footwall, 4.e., with just sufficient pitch to allow masses to be
_rolled down, and yet not too steep for men to walk upon it. It is 12 feet in
thickness where it has been opened, 6 feet of which can be dressed without the
slightest trouble to 80 per cent., and with care even to 40 per cent., whilst the
other 6 feet can be dressed to 20 per cent. with a little trouble, and if a proper
dressing plant were erected better results could be obtained. The lode appears to
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be good in quality throughout its entire length, and is nowhere, as far as can be
judged from the surface, less than 6 feet in thickness, and is mostly a good deal
more. The ore consists of carbonate (chiefly green), but there is some blue also
in the poorer parts of the lode, while in the rich some beautiful specimens of
malachite have been obtained. Considering its proximity to the coast (15 miles),

the comparatively shallow depth at which good water can be obtained, and the T

enormous mass of rich ore in sight, this should prove a very valuable property. AN
Some copper mines were worked a few years ago a few miles South of N
Roebourne. They are situated at the base of some low slate and quartzite hills on N
the edge of a large flat formed by one of the branches of the Harding River. N
These lodes are chiefly oxides of iven and copper, in some of which gold is visible. N
There are two sets of lodes, one running more or less North and South and dipping b
Bast, while the other runs East and West and dips North. AN
A good deal of work was formerly done here, but has been lately discontinued N
owing to the low price of copper, but as the ore at the surface is very fair, and the ’ \\(
lodes are large and mnear a port, they could be worked cheaply; and now that \;{
copper is realising a higher price they might certainly be re-opened. In any case \
the one containing gold should be worked, as that metal can be now separated \%
from copper so much more economically than it could twenty years ago. . N
Lavge ferruginous copper lodes occur all over this districh, some of whicl
carry from 30 to 40 per cent. of the metal, but the mass of the lode stuff is iron. o

In some of the specimens gold is plainly visible, and, judging from the assays, TN & =
would be well worth working. The galenas and cupriferous gossans of this district L\L\{\_\\\_ ,\:\ﬁ\&\g\e\_\\\{.\ 1268 Bt

are also well worth testing. \ Y

Exported 1891 ... 262 tons "
Do. 1892 ... 442 tons
Do. 1893 ... 50 tons
Total e 724 tons
KivBERLEY. ‘

In the Kimberley District, copper and lead ores are associated with gold, but
only in small quantities. The gold is in a free state, and in the rich specimens is
plainly visible to the naked eye.

Some very fine copper ores exist in this districh, but the present expense of
carriage is too heavy for them to pay.

Mr. BARREN.

Near Middle Mt. Barren a copper mine was started, and a good deal of worl
done on a lode, but hard coast ranges are not of a highly promising character for
valuable minerals. : ;
Copper occurs in the Wongan Hills, the Darling Range, the Glenelg Range,

as well as in several other places. ) ‘

Cq,r)f;n onage
‘ihzg_@.

TIN.

Tue GrEENBUSHES TINFIBLD. ,

Area, 50 Square Miles. ~

Tn the latter part of the year 1888, Mr. Stinton, whilst kangaroo hunting
found a small quantity of stream tin in a gully near the Blackwood River, not £
from the main road, about nine miles from Bridgetown and 53 from Bunbux
A large number of leases were at once talken up, but as the old regulations d
not contain any labour clauses, very little work was done.
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The field is situated near the highest part of the range, on the North-Kast
side of the Blackwood River, and between two of its branches, From the high
peak in the middle of the field the leads and gutters radiate, but as a rule they
are better formed on the Southern and Western sides.

Although there is very little surface water on the field, except immediately
. after vain, there is no scarcity of it, as springs break out in several places, and it
can always be obtained by sinking at a slight depth. This is very remarkable, as
the country is so high, and it seems to indicate that the deposits of drift are much
more extensive than is at present believed. There is a good rainfall here (36
inches), which, falling on the sandy land, is held for a long time, only gradually
sinking away into the solid rocks below, and if the trees were killed, the water
supply would be considerably increased. The deepest shafts sunl on high ground
have always struck water at from 50ft. to 70ft. During the greater part of the
year the want of water is the great obstacle in the way of working, but if properly
worked, dirt should be raised during the dry season, and washed during the wet.

The formation of the district is crystalline schist, gneissic, and granite rock,
with numerous rocks of diorite, granite, and veins of tourmaline, the surface being
mostly covered with nodular claystones (gravel), sand, and ferruginous sandstones,
the ferruginous sandstones capping all the ridges, whilst the sand is found in all
the swampy hollows often associated with a poor earthy brown coal of recent
formation. All the rocks strike in a North and South direction.

The tin wash of the fields varies greatly in thickness, richness, and quantity,
running from 3oz. to 15lbs. to the dish, and in thickness from 6 inches to 20 feet ;
the low percentage washes being in larger quantities, and as a rule much freer
than those of the higher percentage. Most of the areas are now worked on the

tribute system, the dirt being stacked during the summer, and washed in the
winter. The whole of the surface of this field is covered with a modern formation,
beneath. which the leads run, so considerable prospecting will be necessary to
trace them. No lodes have yet been found, but, from the crystalline and unwater-
worn character of the tin, they must exist. These will probably be in the form of
stock-works, & name given in many of the continental mines to a network of thin
veins or strings of crystals interlacing through a decomposed granitic dyke, the
whole mass of which is usually worked. The field is as yet only in its infancy,
and is comparatively undeveloped, but will probably, when more leads are opened
up, support a large mining population, especially if worked in claims, as it is
undoubtedly what is called “a poor man’s field.” At the present time only a few
areas are being worked, and in the year 1898 only 1712 tons of tin ore were

exported.

The nearest port is Bunbury, from which a railway runs 18 miles to the foot
of the range, when a good, but hilly, road connects it with the field. The field
has telegraph communication, and a mail coach calls twice a weelk.

Areas on this fleld should be worked by their owners, as companies will never
Pay unless worked on a very large scale, but there is a handsome thing for any-
_one who will work his own claim. This is proved beyond a doubt by all the com-

panies closing up whilst private individuals are doing well, even when they have
to pay a large tribute to the lessee of the area. The best tin oceurs along the line
 of decomposed granite, which line seems to run a little Bash of North ; one line
_xtending from Hay’s and Austin’s areas on the North side of Dumpling Gully to
Spring Grully, and the other from the Greenbushes Well to the township, but how
nuch further extended it is impossible to say until the surface gravel is removed. The
1, as before mentioned, is probably derived from networks and strings of small
caders interlacing through a mass of decomposed granite rock. One patch of
hese leaders must exist near Mr. J. Austin’s claim. The field will provide work
Or some years, and when the veins from which the stream tin is derived are found,
Vill probably become an important mining centre, '

F
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The line of tin-bearing country extends in a North and South direction, ‘zmg
it has been found in places across the country as far North as the Preston River,
and South beyond Bridgetown. :

Tiv v 788 NorrE-WEST.

Tin has also been found in the alluvial workings atb Pﬂ.bzu'm, but co.uld not
be worlked for some time, as the Mining Regulations for working gold and tin Cl‘&slli'
and no larger area than an alluvial digger’s area could be granted on a V\%’ciglldhel 1c’ ,
A very rich deposit of coarse stream tin occurs near Mr. G. and J. Wi 1111? 8
station on the Shaw, which assayed 71 per cent. of metallic tin; the only c1m{)v-
back to the working heve is its distance from the coast, but should a good lode be
discovered, there is not the least reason why it should not be profitably worked.

Prospects are obtained in many places between Pilbarra and the Nullagine, all
of which country is of a highly Metamorphic character, very favourable for deposits
of tin.

COAL.
Tre Irwin CoALFIELD.

In the year 1846 Gregory discovered some coal seams in the bed of the ?‘North
branch of the Irwin River, which were shortly afterwards reported on by Dr. Von
Somumer, who stated that there were two seams, 6 and 8 feet thick respectively, and
a reserve of 10,000 acres was declared, but nothing further was done for many
years until at last the Government decided to send the Rev. C. G. Nicolay to
report on the value of these seams. That gentleman found that there was so much
water to contend with in sinking, and that the coal raised was of such a POO]{
quality, that the field was again abandoned till the year 1888, when Messrs. Bel

and Eliot found in the bed of another branch some better specimens. These they

traced up to their source, which they found to be a seam in the cliff 4ft. thick a{lc}
dipping towards the North; into this they drove a distamce of 150ft, butllt did
not prove of sufficiently good quality to induce further work. There are also El‘{
other seams of smutty coal; a portion of one of these proved to be of a b(]e]g el‘
quality and ten tons were raised, but, owing to a division in the company, nothing

v, " . v
more was done. Several seams have also been opened up on Gregory’s branch, but‘
none have at present been shown to be of any commercial value. All the upper

tributaries of this river pass through carboniferous shales and limestones, con-
taining lower carboniferous fossils, and some poor coal seams.

The coal itselt occurs in thin seams mixed with coaly shale; it is dirty to t}l;e
touch, and contains so much water that it falls to pieces on exposure to the

atmosphere.

Two assays made in Tondon gave the following results (No. 1 was by Mr,

Harland, and No. 2 by Mr. Wingham) :—

Water ... 17:04 12+4
Volatile matter 2861 322
Fixed carbon ... 4129 435
Ash 13:06 119
100 ... 100
Sulphur . ... 0-83

The large amount of ash may in part be due to extraneous earthy matte
The coal cannot be utilised for gas making, as it does not cake, and the co

83

formed, being in powder, is valueless; but, the coal can be used for steam boilers
and household purposes, and for those metallurgical operations in which a particu-
larly high temperature is not required.

Professor Etheridge reports on a sample submitted to him :— It i a dull,
soft, impure, sooty coal, ignites gquickly, and burns to a fine ash, giving out great
heat. This example, although mpure, is not a lignite. Tt resembles  Mother
coal,” bands of which often occur in the coal measure seams, interbedded between
thick coals of the best quality. It appears to me to have been taken from near the
outcrop, or at a little depth from the air. No woody, earthy or sedimentary
matter occurs in this sample, and although far less valuable than Nos. 1 and 2, yeb
it is quite equal to much of the coal used on the North German Railways, and is
(although inferior) a true coal-measure coal and not a lignite.  No evidence of
ligneous structure could be ohserved under the microscope.”

The fossils are all characteristic carboniferous, and although there are no coal-
measure plants, there is no reason to doubt that the coal seams and associated
limestone belong to one and the same age, 1.e., Carboniferous.

The Midland Railway Company have now put down several deep bores with-
out striking any seams of. commercial value, but as in no instance have they
encountered the metamorphic rocks, this aves still vemains as much untested as
ever.

A belt of Carboniferous country, about 20 miles in width, extends from the
Irwin River to- the Northward, crossing the Greenough, the Murchison, the
Wooramel, the Gascoyne, the Lyons, and Minilya Rivers, then spreading out over
the Henry, Ashburton, and Fortescue Rivers, and forming the great table-land af
the head of the DeGrey. Tt is trme that up to the present only carbonaceous
shales have been found, and the fossils all belong to the Lower Carboniferous or
Devonian series, but when the enormous ares over which these rocks extend is
taken into comsideration, and as they dip under the Mesozoic formation to the
Westward, it is highly probable that true coal measures do exist.

KivBERLEY.

It is also highly probable that coal will be found in the Northern portion of
the Kimberley District, near Wyndham, where the Carboniferous rocks are largely
developed ; quartzite and sandstone capped flat-topped hills, with shale beds
beneath, attaining an elevation of as much as 1,000 feet. :
These shale beds must be of great thickness, for in the well at the base of the
Bastion Hill they were found to go down over 100 feet, whilst they are seen in
sections in the side of the hill 700 or 800 feet. It therefore follows that the only
way to make certain whether coal beds do exist is by boring, which at the same
time would probably secure a water supply for the town.

Ter Frrzemrard AvD Prmiies River Coar.
About the year 1846 Capt. Roe, then Swrveyor General, and Mr. Gregory,

Assistant Surveyor, reported the discovery of coal in the bed of the Fitzgerald
and Phillips Rivers, on the South coast, about 100 to 150 miles Fast of Albany,
bug it unfortunately proved to be a poor brown coal.

These deposits of coaly matter ocour in a series of pockets or hollows resting
n the upturned edges of the altered slates and quartz reefs, and are often full of
ngular fragments of quartz. It will not burn by itself, but, if put into a large
ire, smokes and gives off a strong smell of asphalt, and is finally reduced to a
irm, bulky ash, of a reddish colour. It is not a true coal, and will never be of

A0y commercial value as a fuel. Both Mr. I L. Y. Brown, F.G.S., Government
Geologist of Bouth Australia, and the Rev. ¢\, . Nicolay, who visited this locality,

eport that no carboniferous formation exists here,
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ArBany CoAL.
Some brown coals, of poor quality, have been found all along the South coast,
and recently in a bore at Eastwood, near Albany, a three-foot seam was struck,
much resembling some of the top beds of the true coal measures.

Fry Broox Coar.

The Fly Brook is the furthest branch, to the South-East, of the Donnelly
River, which discharges itself into the Southern Ocean about thirty miles East of
Cape Leeuwin. The river is always running, as therve is a large rainfall, but,
unfortunately, it is not navigable, the estuary at its mouth being closed by a sand-
bar. The nearest ports that ships could use are Augusta and Hamlin Harbour,
about 80 miles to the Westward.

On this Brook some coal mining leases were taken up in the year 1888, bub
the existence of these seams appears to have been known for many years to some
of the older inhabitants. Several reports had been made which show that four
seams of a good coal outcrop in the gully. These were tested In a systematic
manner by putting down a series of bores to determine the number, size, quality,
and extent of the seams, which were shown to extend over the whole area taken
up, the large seams being easily identified when met with in the different bores by
their persistent thickness, associated beds, and partings; but, up to the present,
the entire thickness of this formation in the deep ground could not be tested, as
there was so much water in drifts that the bore hole wag continually falling in.
One of the bores passed through about 20ft. of coal in sinking to a depth of 128ft.
This consists of 17 seams, the largest being 5ft. 4in. with a 6in. clay parting, 2ft.
4in. with a 8in. parting, and 2ft. 8in. with a 2in. parting. Other seams, up to a
foot in thickness, could also be worked, as several occur close together sepavated
only by shaly partings.

The coal itself is a highly lustrous variety, having almost the appearance of
jet, but lacking its hardness, while the woody structure is clearly visible in some.
Ppieces, and on assaying it proved to be ahnost identical in composition with the
coals of the Pacific coast of North America.

The average of three samples of Fly Brook coal, assayed in Melbourne and :
 Adelaide, is :—

Tly Brook.
Water .. 40
Volatile Matter ... ... 8828
Fixed Carbon .. 4352
Ash .. 185

As the similar coal in America is used largely for steam and other purposes,
there is no veason why this should not turn out to be of great value to the Colony,
the great drawback being the distance from a port and the large percentage of
water it contains, which renders it too friable for much handling. Tt may be said
that the samples sent away were no test, as they came out of the creek bed; but
this will not make the slightest difference, as the superfluous water would have had
plenty of time to evaporate before it reached the assayers’ hands, and the cod
from a depth will be found to contain nearly as much.

The coal-bearing series here consist of sandstone, grits, and clay beds (%
latter of which are often micaceous), the whole being overlaid by a bed of ferr
ginous conglomerate, containing large water-worn pebbles of quartzite, quar
and other crystalline rocks. This bed is met in many places in the district,
probably forms the junction between the series and the more recent clays, sa
and ironstone which covers most of the surface. From information gathered
may be concluded that this formation will be found to extend over a consider?
aren, at first in a North-Westerly and then in a Northerly direction, towards

Vasse, where some samples of a less highly mineralised form of coal have 1o/
been found in sinking a well. '
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THE COLLIE RIVER COALFIELD.
Tae DIiscOVERY.

About the end of the year 1889, when coal was attracting considerable
ention in this Colony, Mr. David Hay, of Bunbury, became possessed of informa-
tion which led him to believe that coal existed in the bed of the Collie River,
at no great distance from Bunbury, and for this he set out to prospect with a party

men, and was rewarded by the discovery of some fragments of coal on the rocky
25 ab the lower end of a pool. As no sign of an outcrop occurred above, it was
naturally inferred that the seam was to he found in the bed of the waterhole, and,
a dark pateh could be seen from the bank, some men were sent into the water to
ve, who brought up good samples of coal. Mr. Hay and his whole party then
ent in and collected coal in this way, until some hundredweight or so was raised.

Tee CoLniE RIVER.

The Collie River is somewhere about 70 miles in length, taking its rise in the
table-land to the Eastward of the Darling Range, at about 50 miles from the
coast.

Tor the first 35 miles of its course it flows over a sandy and swampy elevated
plain, with here and there sandstone and gravelly ridges. For the next 25 miles it

flows in.a deep channel or gorge through the Darling Range, the rocks being hard
orystalline schists and granite.

From this gorge it emerges on the plain a little above the Collie Bridge on
the Perth-Bunbury Road, below which it flows over clay, sandy, and swampy flats
to its mouth.

At Australind, near its mouth, it joins the Brunswick River, and then
together they discharge themselves into Teschenault Estuary, about 5 miles to the
North-Hast of Bunbury, which town is situated at the mouth of this estuary.

Tar StruaTion oF THE COAL SEAM.

There are two seams which outerop in the bed of the river, the fivst or
Western one being situated just on the Hastern side of the Range, and must be
very near the junction of the coal-bearing formation with the older crystalline
rocks, but no junction is visible, as most of the surface is covered by ferruginous
sandstones and nodular claystones (gravel). :

The second seam is situated about five miles higher up the river, to the East-
‘ard, or between 25 and 80 miles nearly due Hast of Bunbury.

WORKINGS,

At the first discovery a shaft has been sunk on the edge of the water-hole.
T4 is now full of water, but, just showing above the water, at the Hastern end, a
seam of coal is visible, overlaid by white sandstone beds. This seam also out-
crops in the bed of the pool, but below the water level, and dips at an angle of
about 20 degrees to the Westward, proving that the greater elevation has taken
place to the Bastward in this district since the deposition of these beds.
At the second seam a shaft has also been sunl on the edge of the pool, and
which, like the first, is now full of water. Tn this, 13 feet 7 inches of coal is said
to have been sunk through, bubt further prospecting was stopped by the large
quantities of water which made in the shaft.
Another shaft has been sunk further from the river to a depth of 85 feet
through sandstone and shale. From this point a bore was put down, which proved
the seam to be about 18 feet in thickness, and that several other small seams
existed below it, some of which would be large enough to work.
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This seam has now been traced by meang of bores in an Hast-South-Hast
direction for a distance of about two miles, generally proving to be from 10 to 12
feet in thickness, but it will probably be found to be of greater size further into
the basin.

Prosprers 1v Drpra,

The seams already discovered are sufficiently good to encourage further pros-
pecting, and as coal seams very rarely occur singly, it is highly probable that
many more will be met with in depth, some of which may be much better in
quality.

QUALITY.

This coal, ag will be seen from the followiug assays, is of a very good quality,
but it is non-caking.

It is clean to handle, solid, and will travel well without forming much dust
and smalls; it has a very high heating power when burnt in a sharp draught, but
will burn slowly until all is consumed, leaving a bulky ash if the draught is cut
off. It forms no clinkers or slag, gives off little smoke, and the percentage of ash
is small; so that it should be a very suitable coal for furnace purposes.

Agsax, .
Water... 1520 1087 1170 . 1275
Volatile %Gases, ete. 3246 3147 2183 3704
Sulphur 2-23 223 2:99 0-71
Coke %Fixed Carbon 4508  52:87 5417 4670
Ash 508 2:56 981 2:80

No. 1 being from the first sample obtained, which was from the bed of the river
itself ; No. 2 from a depth of 17 feet, close by No. 4, from an intermediate depth,
the same being three feet thick ; No. 3 from a shaft five miles further Hast.

Nos. 1, 2, and 3 were made by Mr. Bernard H. Woodward, F.G.S., Govemn-
ment Assayer, and No. 4 by Mr. Richard Smith, Instructor in Assaying, R.S.M.S
Kensington, London.

GEOLOGICAL AGE.

Professor Etheridge reports as follows on two samples :—

No. 1.—This I helieve to be a good and true palwozoic coal; it is bright,
dense, evenly-bedded, and bituminous. This sample is equal to the better class of
coals of South Wales and the North of England. Portions of Glossopierts, or
Neeggerathia, occur in this coal. This is interesting, as both these genera are
abundantly vepresented and very chavacteristic of the coal of Newcastle, New
South Wales; so that we are probably dealing with a coal from the same horizon?
(geologically) and marked by the same flora.

“The highly carbonized condition of this sample, I doubt not, characterises th
general condition of the seam from which it was taken. It burns slowly, but wit
considerable heat, leaving little ash. . ‘

“No woody or ligneous structure could be detected, and there is no resem
blance to any coal of that type. No spores could be detected under th
mICroscope.

“No. 2.—This sample closely resembles No. 1, but it is hardly so strong o
firm a coal, though, apparently, as highly carbonised. The difference is, however
so small that T should have been inclined to believe that both samples came from
part of the same seam, merely exhibiting those minor differences of density aill
quality only ascertained under combustion. Both these samples comsume slow
with but little smoke. They are both sound coals, and doubtless of palsoz
age.”

where the older rocks appear

red oxides), which oceur in immense lodes,
labour were abundant.
present sources be worked out.

with any degree of accuracy with

quantity of gold they contain.
put down as small lead lodes.
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Assoctarep Rocxks.

The rocks with which it occurs are very similar to those associated with the

ot]lel coal seams of this Colony, viz., white sandstone, ferruginous sandstone
micaceous sandstone and clays, dark shales and five clays. ) '

- Exoen.
is belt of country appears to run in an Hast and S y
Ehe ba,lck, hor to the Hastward of the D et 1 o
owards the North. To the Southward it a 'S i

bh. > 8 appears to extend at first in s e
Sot}th-Estterly direction, crossing the Blackwood from 10 to 20 miles to ltllllemﬂl}]:z;(:
ward of Jayes, and so on in the direction of the Franklin River, where it is cut off

and turned to the South-West by a bold mass of crystalline rocks. throe i
his s e o South-Wos v mass of crystalline rocks, through which

. ‘ direction at
arling Range, but it does not extend far

Mgeans or Exporr.
The nearest port is Bunbury. The road is ver i
' . s Bu . c y good for 15 miles to ¢
Collie Bridge, after which it has to cross the high 1‘o?1gh Darling (&lioetit f (%8
feet), but no doubt & much better road could be found. ) ’

Should the field prove to extend far to the Bastward theve is no doubt but

that a branch line would be run from #l X X ' i
comparativaty G he Grreat Southern, as the country is

TivBER AND WATER.

Timber suitable for mining purposes is in great
Poses 18 1n great abundance on the field, and
some of th st tracts of jarr g
some b(; . e finest tracts of jarrah country in the Colony arve to be met with
As to the question of water, it is in such abundanc it wi
‘ | water, 2 e that it will probably be a
great source of trouble in some places, but when a coal seam is mét with 3i[n the
solid copntry, between two good shale beds, it will not come in so fast.
This field is now being tested by the Government.

o IRON.

This is essentially an iron country, for one cannot travel a mile in the parts

: at the surface, without encountering a lode.

It occurs in many forms, but the chief are magnetite and hematite (black and
' and would be of enormous value if cheap

There is enough to supply the whole world, should the

From the large quantity of iron in this Colony it is almost impossible to work

& magnetic compass.

ANTIMONY.
are some very good lodes of stibnite (sulphide of antimony) in th
> District, and their value in most cases is greatly increasez{) by ths
They have not been worked yet, having often been
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ZINC.

Blende oceurs in the Geraldton District, associated with galena, but not in
sufficient quantity to be worth working. TLately a lode has been found a little to
the South of Perth, and the samples sent in assayed 75 per cent. of zine. Tt also
occurs with the galena at Cardup.

MANGANESE.
Manganese has been found in many places in the Colony, and some of the
lodes are very good both in size and quality, but none have been worked.

MICA.

Very good mica has been found at Bindoon and also on the Blackwood River,
and in many other places, often of considerable size and splitting well; the
specimens are frequently much iron-stained, but, now that a use has been found
for discoloured mica, it will pay very well for working, and it is certain to be far
less stained, if not quite clear, when quarried below the depth to which it has
been weathered.

ASBESTUS.
Specimens of very fair asbestus have lately been found in several localities. -

» KAOQOLIN.
(China-clay and Pipe-clay).—Throughout the Darling Range, and in most of

the granitic country, large and very pure deposits of kaolin oceur, many of which

" are pure enough to be used as whitewash. These deposits will be of great value
for china-making, when the population increases.

GRAPHITE.

Graphite was found in some ferruginous lodes in the Champion Bay Distriet,
and was tested some years ago, but proved to contain too much iron to be of any

commercial value.

Some fair deposits also occur between the Warren and the Blackwood Rivers,
in the South-West, where several claims have been taken up, though as yet very

little work has been done.

Some years ago a deposit of graphite was worked at Kendenup, and the
samples sent away were stated to be of very fair quality, but, owing to tho

distance from a port, the mine was abandoned. Now that the railway passes

close another attempt should be made to utilise this deposit, and would mosh

likely meet with success.
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APPENDIX 1.

INFORMATION FOR PROSPECTORS.

Qeological Musewm ; the Assay and Analyti /

_ 5 ytical Fees—Gold and Mineral Regyl

tions-—Prospectors’ Oulfil—Means of getting to places— Prospecting ; e
Tables of Weights and Measures. & o ptcesEvonpecting i o Jow testa—

The 11 THE MUSEUM.
& Museum occupies the large room in the Auxiliary Govern ices i
Beaufort Street (which was formerly used as the HighyCourt ojfJl gﬁzt(i)f;)ws %[111;
contains the collections made by Dr. I'. Von Sommer, by Messrs, Gregory Brothers
Captain Roe, by Mr. H. Y. L. Brown, F.&.8. (now Government Geologist of South
Australia), by the late Mr. . T. Hardman, F.R.G-S.I., who was Government
Geologist in 18?2 and 1883, and by the present Greologist, Mr. Harry Page Wood-
ward, F.G.8., E.R.G.S. The Museum, the formation of which was eni?rusted to
the Rev. C. G. Nicolay, M.A., was started originally at Fremantle, and a ver
good typical collection of the rocks and minerals of the Colony has been '0}1,3
together. In the year 1889 this collection was transferred by an order of %he
Governor—m-(?ouneﬂ to the Government (teologist, and was removed to Perth
As the collection rapidly increased, and great intevest was taken in it by miners
and visitors to the Colony, it was found necessary at the commencementyof 1891
to appoint Mr. ]_361‘11&1‘(1 . Woodward, F.G.8., Curator. The collection includes
most of the specimens that were sent to London for the Mining and Metallurgical
Exhibition, heldh in the Crystal Palace, Tondon, in the summer of 1890 Wghe;e
Western Australia took the third place amongst the British colonies for ininel'ml
exhibits. To this collection in 1892 was added general collections formeri
exhibited at the Mechanics’ Institute. The Museum is open to the public 01y
Wednesdays and Saturdays from 10 a.m. to 1 p.m., and 2 pm. to 5 pm : '
 The Curator will name any specimens from this Colony, brought. or posted to
him, free of charge when that can be done without assay or analysis An
gpecimens 9f rocks, minerals, ores, or fossils from this Colony or other pal‘t‘s of th}é
world, as gifts or loans to the collection will be most thankfully received. In the
basement of the same building ave situated the Metallurgical Taboratories of the
Geological Department, which contain six furnaces, and all the appliances needful
for malking assays, both by the dry and wet methods, as well as for gold melting
and refining. These are under the charge of the Curator, who also fills the posts of
]?Wel;g];lﬁnt Analyst and Assayer, as in addition to the above the Government
; ;?Zna,l ;{;Cﬁ) vsmoi]ﬁamlczﬂ laboratory, with all the apparatus and reagents required

THE ASSAY AND ANALYTICAT DEPARTMENT.

This department is under Mr. B. H. Woodward, F.G.8., who ‘wi
_or analysis at the following rates :— > 205, who will make
, For Assay of any West Australian Mineral, Rock, or O i
“ \ We alia al, s re, for any C "Cld
, Metal such as Gold, Silver, Lead, Copper, Tin, Tron, Zinc, Mercury, gr X?‘o]ilnilcg;l
‘l\viﬂl be prepared by the Government Assayer for a fee of Five shillings for each

etal sought. Assays of any minerals not enumerated above, and quZlitative or
quantitative analysis of any substance from £1 1s. to £3 3s. by arrangement,

288ay8

DrrEcTIoNs 7OR SENDING SAMPLES.
1. Send from 3oz, to 40z. of each sample.
2. Do not crush the sample unless you wish to send an average from
-8. Wrap each sample separately in strong paper, enclosing a piece of
the number of the sample and your own name. '
4. Address the parcel to “The Government Assayer, Pert-"

a large quantity.
white paper with
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5. Send a letter at the same time to the same address, stating for what metals you
desire the samples to be assayed, and enclosing the fees.

6. Always retain duplicate samples of whabever you send, marked with the same
numbers, and dated.

7. Liquids to be sent in a clean bottle (stoppered if possible), and in the case of water
half a gallon is required. All bottles should be sealed.

N.B.—The rate of postage is one penny for every 2 ounces and undex.

LICENSE TO MINE FOR GOLD ON CROWN LANDS.

Miner's RicaT.

The Warden may issue documents, each of which shall be called a “ Miner’s
Right,” and any such document shall be granted to any person applying for the
same upon payment of a sum at the rate of 20 shillings for every year for which
the same is to be in force.

Prrvireees CoNFERRED BY A Miner's Rigamr.

Any person who shall be the holder of a Miner's Right shall be entitled to
take possession of, mine, and occupy Crown lands for mining purposes; to cuf,
construct, and use races, dams, and reservoirs, roads, and tramways, which may be
required for gold-mining purposes, through and upon any Crown lands; to take
or divert water from any spring, lake, pool, or stream situate in or flowing through
Crown lands on a proclaimed goldfield, and to use such water for mineral
purposes and for his own domestic purposes, and to use by way of an easement
any unoccupied Crown lands; to cut tumber on and to remove the same, and to
remove any stone, clay, or gravel from any Crown lands for the purpose of build-
ing a residence or for mining purposes.

Gorp Mining Lzases.

Tt shall be lawful for the Commissioner of Crown Lands to grant to any’

person a lease of any Crown land for mining purposes for any term not exceeding

21 years, and to renew the same for any such term at the yearly rental of £1 per

acre. No such lease shall embrace an area exceeding 25 acres.

LeasEs MAY BE SURRENDERED.

Any lease may be surrendered ab any fime with the consent of the Warden,
provided that at the time of the surrender the conditions thereof, on the part of

the lessee, shall have been fulfilled, so far as the time which may have elapsed
shall permit, and that all payments due in respect thereof, up to date, shall bave
been made. :

- ProcuamaTION OF GOLDFIELDS.

It shall be lawful for the Governor to proclaim any portion of Crown land to
be a goldfield. ‘

Size or ProTECTION AREA. ;
A miner desivous of prospecting may mark off and hold a protection area of
the following dimensions, viz.—Beyond the limits of a proclaimed goldfield, 400
yards by 400 yards; within the limits of & proclaimed goldfield, and more than
three miles from the nearest gold workings, 300 yards by 300 yards; not mo
than three miles, and move than one mile from such workings, 200 yarc} by 200
yards; not more than one mile, and more than 400 yards, 150 yards by 150
yards. S
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Mvusr B2 MarkED AND REGISTERED.

All protection areas must be marked at each corner with a post s ing thr
feet zbbo_ve ground, and four inches in diameter, such posts tolbe k?;;l if&iggg
and set in T, trenches three feet long and six inches deep, and such markine shall
be deemed a sufficient title for thirty clear days, subject to the labour cond_%tionS'
after which all protection areas within the imits of a proclaimed goldfield must be
registered. A notice shall be posted on some conspicuous part of the avea with
the names ‘of the holders, the numbers and dates of their miners’ rights, the
date on which the area was taken up, and the date of registration. '

Lasour Cowprrrons.

. ]%)fzery’protectlou area must be worked continuously every ordinary working
day after seven clear working days after marking, by at least half the number of
miners whose names appear on the notice as the holders of the ares,

Prosrrcror musr Rerort Frinpive Gorp,

Within seven clear days after the finding of gold in appar
quantities Vv’lthlll any protection area, the holder shaﬁ report t%l%% SSﬂﬂgnggrgbﬁ
the Warden’s Office, under pain of forfeiture of such avea, - The Warden shall
then proceed to the ground, and if sufficient gold has been found to warrant it, he
shall allot the prospectors a reward claim in addition to the number of ordinar
claims to which they would otherwise be entitled. (y

WHAT CONSIDERED & SUFFICTENT WorkiNG.

A claim or leasehold shall be considered as effectively worke i
) | c @ g d when eight hours’
bond fide work is performed thereon by the complemegt of men 1'equi:t'%d bl;lﬁlse

Regulations, on every working day except Saturday, wh : 8" work
Iy 8o ations, Oh vy y I ¥, when four hows’ work shall

ALLUVIAL CLAIMS.
OrDINARY Arruvian Craims,
Ordinary alluvial claims shall be :—
For one man w50 feet by 100 feet.

Ruwarp Crarws.
The size of reward claims, which shall be gi : i
' _ aims, 2 given for the discovery of payabl
gold in any ereek, river, or ordinary alluvial ground, shall be in prop%rtionl tc})’ thg
distance from the neavest oceupied gold workings of the same description, and as

follows ;—

If distant over 400 yards Two claims of one man’s ground.

" one half-mile ... Three men’s groumd.,
' one mile ... Four . s
» two miles .. Six ’ .
' three miles ... .. Ten . i
It beyond the limits of a gold- ”
field

Twenty

3 i)




92

QUARTZ REEFS.

Orpivary Quarrz Crarms.
The extent allowed for each miner in any ordinary quartz claim shall be 75
feet along the supposed line of reef by a width of 400 feet.

Rzwarp Cratms.

The reward claim which shall be given for the discovery of gold in apparently
payable quantities on any new reef, or the re-discovery of the same on any reef
previously occupied and abandoned, shall be in proportion to the distance from
any veef being worked, and as follows :—

If distant less than 400 yards, 100 feet along the line of reef.

If distant more than 400 yards and less than one mile, 150 feet along the line

of reef.

Tf distant more than one mile and less than two, 200 feet along the line of
reef.

If distant more than two miles and less than ten, 300 feet along the line of
reef. .
If distant ten miles or more, 500 feet along the line of reef.

The width allowed in all these cases is 400 feet.
All the above rewards shall be in addition to what the parties would be other-
wise entitled to in ordinary claims.

Numszr or Minzrs To BE EMPLOYED.
Ounly one-half the number of miners to whom any quartz claim has been
allotted need be employed thereon until it has been proved payable.

‘When payable the whole number must be employed.

Gorp Minivg LEASES.

ATl ground held under a mining lease shall be worked by not less than one
mau for every three acres or part of three acres, unless exemption or partial:
exemption from work has been granted. Provided that no lease shall be worked

by less than two men.

Rewarps For Discoveries oF New GoOLDFIELDS.

A reward of not less than £500 and not more than £1,000 shall be paid to
any person or persous who shall discover a goldfield—deemed by the Governor in
Bxecutive Council to be a payable goldfield—in any of the following divisions of
the Colony, as defined by the Land Regulations of the 2nd March, 1887, namely:—

South-West Division,

Gascoyne » (Granted)
North-West ,, (Gramted)
Eucla "

Eastern » (Gramted)

Not more than one such reward shall be payable in respect of each of the

said divisions.
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LICENSE TO MINE FOR OTHER MINERALS THAN GOLD
ON CROWN LANDS.

Mivive Licensss.

‘ TfheOMmlster, his Agent, or a Mining Registrar may, on payment of the
sum of One pound, issue to amy person, not being an Asiatic or African alien. a
mining license under the provisions of the Act. .
Such license shall continue in foree for a period of twelve calendar months
]fiwm the date therqof, and shall not be transferable. The holder of a minine
Ocense IS]]EL%I be entitled to take possession of, mine, and occupy such an area of
rown lands for mining purposes as is specified in the Regulations; provided
that such area shall not be within a declared townsite, ) ’ )

Mivzrar Limasms.

The Minister may, subject to the provisions of the Act and Regulations, srant
to any person, n.ot. being an Asiatic or African alien, a minera] lea.;e of an ’C%'o[
land within a mining district, subject to certain exemptions, for mininofbhy el Wn'
thereon for any mineral other than gold. ' £ Mherewn or

Leases and Licenses.

Leases for a term of 21 years, renewable at a rental of 5, per acre per ann
payable in advance, are applied for in the same manner as oold leases lbutcno’g'lm
must also be given in a local newspaper. A leagse of eull?lvizﬂ land will notb 1128
granted unless it has been already worked and abandoned, or great cost would bg

ineurred in working it, or it be deep or excessively wet. The area for tin, silver
3 R

or antimony shall not exceed 40 acres. For other minerals, save o ar

shall not exceed ISQ acres. The length of the land sha,lly no’: eexbc%i;lci Eﬁcglﬁu&
breadth, and if possible the land shall be rectangular. Omne man must be em blo ?
for every ﬁve_zbcres or fraction thereof. Returns, verified by statutory dech%wt'yec
must be furnished monthly, giving all particulars of ores raised. ’ e

A prospecting license for coal for 192 months, renewable ¥ N
exceeding 640 acres may be applied for. A deseription identifj,ri:g;elﬂ?enlglllila '111&113
a sketeh plan showing its position and a fee of 6d. per acre must accompany cthe
application. This license also gives a right of residence and depasturi}ljg‘ stock
The licensee may apply for a lease not exceeding in area 320 acres. If, however.
payable coal be discovered 15 miles from any payable coalfield or at a de oth of
600 feet from the surface, an aven of 640 acres may be applied for. A sml‘ve d
plan must be lodged within six months, if a Government surve&or be on {fc
ground, otherwise, within nine months. A royalty of 8d. per ton is payable durinlt(l3P
the first 10 years, excepting where an area of 640 acres is held or may be ap lied
for, Wlle{ﬂ tlffe fyihlty shall be only 1d. per ton for that period ; the royaltycflo%‘ the
r(;]]iz;}ln(c) fel5 ; Ifere &(??:ei slspg,c;a,]ljfé ton. If any other mineral be mined, an additional

Contiguous leases may be united upon application by three-fourths of the

 lessees representing three-Fourths of the interest in each lease. Leases may be

transferved by permission. The interest under a clai i

. T a claim merges in the les
f;f‘gold be found, a royalty of £1 per centum is payable. Al%y person 6mib’;8<2;%11d-
or a gold lease, but a lessee is entitled to priority in applying therefor. If z
uneral district be proclaimed within a pastoral lease, the rent may be vemitted (

Bvery application for a lease shall be accompani i i

Ay a leg 8 panied with a deposit of the v
~2in survey fees (see Schedule B). The term of all leases shall bepcomputeglefif)];;ﬁ
the 1st day of January preceding the application. Rent is payable from the
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: i 3 icati ase b t taken outf, the rent As persons may be Stm‘tipg prospecting who have never been in the hush
%11131?&13:3[ galeesc egtlelll)%sittltlaa Egigllfcgggﬁ;écl.lf 1-‘I]i’e tllizsszp(ii;iion be refused after before, a list of clothes and rations required may be useful :—
cSin'vey the deposit of rent only will be retwrned. If withdrawn before survey, One hat (soft felt, broad brimmed).
the sul"vey fees only will be returned. One strong pair of boots (shod).

Two pairs moleskin trousers.

Two cotton shirts,

Two flannel undershirts.

Three pairs of socks.

Three handkerchiefs (red cotton, large).
One towel.

One Wmex’s Ramions.
101bs. meat.
101bs. flour.
21bs. sugar.
11b. tea.
Soap, salt, soda and acid, or baking powder.

HINTS TO PROSPECTORS.

Prosproror’s OurrIT.

With the exception of the Kimberley District, travelling in this Colony is
perfectly safe; therefore, firearms are quite unnecessary; a gun is even a useless
encumbrance, as so little game is to be met with. :

As most of the mineral belts are a considerable distance from the coast, and
the means of transport very poor, only what is absolutely necessary should be
taken, and this question of what is absolutely necessary is very difficult to define
and must vary a great deal according to where operations are intended to be
carried on.

On all the well established fields everything necessary can be obtained, 'th
rather high prices it is true, but then it pays a man better to give a little more foll 3, ~
thing where and when he wants it. “We will, thereforse, consider that it is 111tenlc od
to prospect a new district where there ave only sheep farmers at present. S.ta,tl?ns‘
are sure fo be met with, for all the country is taken wp as far into the inferior
as there is permanent water, and should prospectors be induced. to go further they
still can make one of these homesteads their base of operations.

At these stations rations, clothes, medicine, ete., can be obtained, as tl;eye is
always a stock kept of assorted stores ; therefore, it is only necessary to be provided
with enough of these to carry on from one station to the next.

Mzans or Gurrive To PLacms.

Yilgarn-Southern Cross and Coolgardie—Train from Fremantle or Albany
wd Northam to Southern Cross, and by coach from the latter to Coolgardie, a,
distance of 110 miles further. There are some hotels on the road, but full
information can be obtained at the Cross.

Traps and horses can also be purchased or hired, but as horse feed and water
are very dear on the field, it is much more expensive than by train and coach.

Teams charge £1 per head to carry a swag of lewt., and they take between a week
and ten days to do the journey.

‘ Murchison.—A.8.S. line to Geraldton, and either walk, ride, or drive 300

miles; a coach runs once a fortnight, hut about 80 miles of railway to Mullews
_ will soon be completed. Provisions can be obtained all up theroad from stations,
and water at easy stages; good turn-out for horses.

Ashburton.—A.8.3. line to Onslow, then up the Ashburton between 200 and
- 800 miles; no conveyance, so must walk or buy horses; water at easy stages, and

A man would, therefore, require :— stores may be obtained at stations good turn-out for horses.
Cl 3 * . =

A blanket.

Calico tent or fly, 6 x 8.

Change of clothes (shirt, trousers, and socks).
Shovel (pattern a matter of taste).
Pick do.

2 Dishes do.

Water-bag (canvas) (6 pints).

Billy can (1 quart or larger).
Ra,tions—ment, flour, sugar, and tea.
Towel.

Sheath knife.

Pocket compass.

This list is for a footman, and anyone will find that it is quite heavy enot
when you have to carry it all day under a seml-troplca.l sun; but when a 1111an .
horses, of course he can go in for a much more extensive outfit, as one good pa
horse will carry 2001bs. : _ )

Small things that a digger should never be without are a compass, i,ﬁag‘nlf)(’}
glass, and magnet; the simplest way to carry a magnet is to magne'ise a Poc
knife.

Pilbarra.—This includes Nullagine, Coongan, Marble Bar, &e. A.8.8. line to
Cossack, tram to Roebourne; at this point horses or traps may be purchased, or
g0 by Marble Bar mail coach ; the Nullagine is about 300, and Coongan about
200 miles. The road is well watered, and stores can be obtained at stations and
on the fleld; good turn-out for horses.

Kimberley—The field is about 250 miles From ‘Wyndham, at which port the
A.8.8. boats call about once a month. There is no conveyance, and as horses are
difficult to obtain, it is best either to malke arrangements to go out with the mail
an. or some of the carriers. The road is well watered, but provisions are not to
be obtained on the road.

Greenbushes Tinfield. —Train or steam boat to Bunbury. From Bunbury to
the tinfield, a distance of between 60 and 70 miles, by railway and coach.
 Dundas Hills are about 160 miles North of Esperance Bay, or about 400 miles
by road North-East from Albany ; it is difficult to get to at present, as the roads
¢ bad and water and feed are scarce, except in the spring time. The “ Grace
arling,” schooner, leaves Albany for Hsperance Bay on the 9nd of each month,

. Horse Shoe Bend and Robinson Banges are at the head of the Murchison
1ver,
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The Collie Coalfield is about 25 miles from the Collie bridge, on the South-
Western Railway, or 40 by road by Bunbury ; would have to hire trap and horses
at Bunbury.

ProsprcTIiNG.

Prospecting in an almost unexplored country like Westérn Australia is ‘11110‘5
by any means the pleasant work some people suppose it, for although, as a rule,
there are no hostile tribes or wild beasts to be encountqred, gvery man carries his
life in his band, and is always haunted by the most frightful death of which so
many poor fellows perish, namely, want of wa,tel". »

The greatest difficulties to be contended with may be put down as, want ,of
“topographical knowledge, great distances to travel, the scarcity of water and horse
feed.

Before starting on a prospecting trip it should be ascertained that one of the
party possesses a good knowledge of the general character of mm'eml country,
is acquainted with a few rough tests, and has a knowledge of the different oves,
whilst another should be a good bushman. .

In prospecting a new country the prospector must divest himself of all the
popular theories he has learned on another field, and be prepared to find fuhg
conditions under which the minerals exist apparently quite different. After
finding a likely-looking belt of country, he should prospect it, and if he finds the
object of his search, no matter if the lodes do not dip or strike in the direction he
considers they should, or the rocks and vein stuff are not quite to his taste, he
should give it a thorough trial before he condemns it, as no two districts in the
world are precisely the same. This is particularly striking in this Colony, so much
so in fact that the diggers have formed a theory that it has been turned upside
down.,

ATTUVIAL, ;

rospecting, the greater specific gravity of the uiix’« over earthy matter is.

takel;{nugbzsgiage gf, for% in the %irst pl%hce, Nature will have roughly sorted the

heavier material from the lighter, the streams leaving the heavier near the lode, .

whilst the lighter they will have carried further. Then, again, the heavier will b

found deposited in the pockets and on the bottom of the stream beds, whilst th
sand and clay will overlie it. .

Although particles of most metals ave found in the alluvium, only gold ang
tin have been worked at a profit, so we will confine ourselves principally to th
congideration of these two ; but should particles of other ores or coal be discovered
they should be traced up to their source. N . ,‘

The prospectors will first, then, look for a promising belt of mineral countl‘)'(
These are generally broken and rough or open alluvial flats, with here and th(?ll
low outcrops, the rocks being clay slate, sandstone, quartzite, schist, &e., witl
quartz and ironstone veins and igneous dylkes. .

The quartz veefs should be well defined, and should not be of a higl
crystalline or glassy nature, but from dead white to blue, iron-stained, gossal
and containing specks of other minerals, with lines in the stome which follow.
strike of the reefs. r

In such country as this the stream beds which cut across these recfs 'sh(,)’ll
be tested for gold. 'This is done by sinking small ]71,0168 until the “wash dirt ]
gravelly deposit), which rests upon the “bed rock™ (slate, &c.), is reached, Wi
a sample should be tried from the bottom and from the crevices in the slate. '

The dirt, when first introduced into the dish, is puddled and vs_ra,shed until b
whole is free and the water remains clear, all the clayey matter having been Was]l
away. Then the dish is again filled with water, and agitated with a

Qreater proportion, they are called reefs.

97

motion, holding the dish level at first, but gradually inclining it to the side op
which there is a little groove in the rim, allowing the water to overflow, after which
all the upper coarser material is scraped off with the hand. This process i
repeated several times, until only a small quantity of fine, heavy dirt is left, when it
is finished by dipping the side of the dish under water and carefully floating or yup.
ning off all the lighter matter; the gold being so much heavier, if present, it wil]
hang back on the dish or in the little ledge in the rim. When this ig sufliciently
reduced, if no gold is visible to the naked eye, a glags can be used, and if ““13’
specks are visible it proves that gold exists in the neighbourhood, and further
prospecting should be done up stream. Thig washing is very simple when once
the knack is acquired, but the knowledge of the class of country to prospect and to
be able to tell bottom when obtained ave matters of experience.

Owing to the scarcity of water in this country washing is rarely possible, so
that “dry-blowing ” has to be resorted to; in this Process two dishes are re-
quired, and often a coarse riddle. The dirt is first either sifted, or the large
stones picked out; then, having chosen an airy position, the operator places an
empty dish at his feet whilst the full one he raises above his head, gradually dis-
charging its contents in such a manner into the one on the ground that the wind
carries away to one side, beyond the dish, all the dust and lighter material. This
process is repeated several times, and the larger stones picked out, until the divt
is reduced to a small compass, when the dish is shaken much in the same way
a8 in washing, and the upper lighter material either brushed off with the hand or
blown off by the mouth, when the gold will be found at the bottom of the dish.
This process, of course, is not nearly so perfect as washing, and a greal deal of
the fine gold is lost ; but when water is searce it has proved a good substitute for
washing, and is generally employed on the goldfields of this Colony.

Although gold is often found in payable quantities in highly Metamorphic
country, where mica slates, mica, and hornblende schist replace the clay slates, still
there is always a character about it that a gold-digger of any experience would never
Dpass over, although it is impossible to attemptto describe. It may, however, be talken
as a general rule, that gold in payable quantities is very rarely found amongst hard
erystalline granitic rocks, and when it does ocour is associated with a great deal of
pyrites. Amnother thing to be noticed is shat all rocks which run in straight lines
and break into flaggy pieces ave not slate, and all other rocks thab are not slate
need nob necessarily be either granite or hasalt, as scems to be a very general
idea.

Stream tin is prospected for much in the same manner as alluvium gold, the
ouly difference being that it must occur in much larger quantities to make it pay,
and that being so much lighter than gold it is much more difficult to save and
separate from other minerals. The class of country in which it oceurs is generally
of a more highly altered character than that which carries gold, the rocks being
more granitic in chavacter, the tin being mostly derived from veins in the soft
white granite dykes themselves, whilst the swrrounding country is generally hard
and rocky.

Lodes are either found by tracing up the fragments derived from them in the
stream beds until no more 1s met with, when we know that we must be near the
lode, the fragments increasing in quantity and size as the lode is approached ; or
by finding the outerop of a lode themselves, across the country, when they may be
tested divectly. With most of the minerals, the metal or ore predominates in
Quantity over the vein stuff, which may be quartz, flux or spar, calcite, &ec., when
they are then called lodes, but when, as with gold, the earthy matter is in the
Lodes are often covered ab the surface
by a cap of oxide of iron (iron hat), which can genevally be traced with ease for a

onsiderable distance at the surface; but the nature of the lode can only be

e}
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discovered by opening it up, and even then, with the exception of copper or lead
lodes, assays are necessary to determine their composition, as large quantities of
gold, silver, cobalt, &c., may be contained without being visible.

The presence of gold may generally be determined by pulverising the stone
and working it in the same manner as alluvial wash dirt, whilst samples supposed
to contain tin must be assayed to determine what percentage of metal they contain.

The mineral in a lode does not, as a rule, run uniformly rich all through, but
occurs in what ave called shoots or bunches, whilst other portions are often quite
barren. These shoots or bunches are very similar, and can, as a rule, be traced
with the greatest ease after a little study, as they are found to behave in a
similar manner in all veins of one series in a district. To understand this
thoroughly seems at first a little complicated, as we speak of the lode dipping, say
North, and the shoot West; but this can be demonstrated at once by taking a
sheet of paper and drawing a line across it from the top right-hand corner to the
bottom left-hand, call the right-hand side the East, and the line will represent
the shoot; now raise the paper first vertically in front of you, keeping the Hast
in the right hand, and, as you are naturally facing the North, let the paper inclina
over towards you: this now gives you an inclined plane dipping North, with a line
to represent a rich shoot dipping West. ;

True veins do not generally follow the strilee of the rocks, and fnere is more:
chance of finding this class of lode permanent in depth than interbedded -
lodes, although the latter, in some instances, are also true lodes, but, as a rule,
these latter are of very variable size, and often pinch out.

Should a lode pinch out, great care should be taken in following any little
stray leader or face until the lode is again found, as true veins, with good striated
casing, do not end suddenly in this way, but only pinch to make again. In the
case of a lode suddenly cutting out by a fault or trouble, we have, fortunately, an
almost certain rule to guide us to its re-discovery, as we find that in 99 cases out
of a hundred the beds on the upper side of the fault have slipped down-
wards. Therefore, should we, in working a lode or seam, come to a fault or face
cutting out the lode, which, on examination, prove to dip away from us, we should
follow it dlown, but if, on the other hand, it dipped towards or under us, we should
follow up the fault plane to look for the missing lode. The distance of the throw
it is impossible, in the general way, to ascertain without the series of beds are
known.

A prospector having discovered a lode, the first thing for him to determine is.
the size of the lode and shoot, extent in depth, value, the expenses in working, water
supply, fuel, timber, distance from port of shipment, means of carriage, and market.
for the commodity. All these should be carefully comsidered by the prospector
who, as a rule, has not sufficient capital to open a mine himself, so will requir
agsistance from outside. He must assure himself that his discovery will pay t
work before he wastes any time or money on it, or rushes into company-making
This it is very difficult for him to do, as one is always inclined to believe what on
hopes, and others are always to be found who will back him up in this idea,

simply with the object of making something out of it by floating a mine, whig
they know perfectly well will never pay, and it is not until the unfortunate pro
spector has spent all the money he had that he realises that his mine is of n
value.

Coar Seawms.

Coal seams may be prospected for in a similar manner to lodes, either
tracing fragments derived from their outcrops up the stream beds, or by finding
the outerop itself in their banks or beds, when, as in the case of lodes, they ml
be opened up to determine their thickness and guality of the coal, whilst bor
must be put down to test underlying seams.

99

TresTs.

The following are a few rough tests which may be employed in the bush .-

Fivst note the appearance, whether metallic or not ; t ) i
gravity (roughly whether heavy or light) ; the hardness may, b]e:l(i:ez(’;gzlulgvi?ﬁemsys cllgﬁf;
knife and pieces of quartz, glass, and copper coin ; the appearance of somcelofetle
mineral finely powdered, whether malleable or magnetic, if possible the efEel%
of nitrie acid and the effect of fire. For these tests all that will be required mre’C
lla,nln}el'{ a knife (which should be magnetised by rubbing it on a ma, 'neig)- N
magnifying glass, and some nitric acid, the latter if possible. ; P

Mrygrats wires Murarnic LusTre,

Colour. Specific | o Colour Colour metic
ax Gravity. Hardness. of Powdzr. whe; ]%11'1111:. Moig:-\lgzm Wame.
Golden 19:3 25 (Malleable) Golden No Gold
” 8.9 30 » Blackens " Copper
» 4‘.3 35 Green Black » » Copper Pyrites
S'l” 4~.9 65 Brown Black Red Brown " Iron Pyrites
ilver 21.0 45 (Malleable) Silver - Platinum
” 10. 5 2 :.5 » Blackens » Silver
5 1;; }zr) s Melts ” Lead
- e 2 8 Red Rec} " Specular Iron
B 7-'5 : Grey Volatile b Antimony Ore
s 25 5 Fuses s Galena
MivrraLs wiraovr Muratric LusThr.
Black 4:82 2to b5 Black
cl . 0 { — 2 Mangane:
) White 64 35 White Fuses - Ci:ll)lég];?tcesgf
) . Lead
G{%‘ed 9.0 25 Red Volatile s Cinnabay
reen 38 35 Pale Green Blackens " Carbonate of
Blue 37 40 Bluish » Copper
Wh]ia{-,l:sovivéle . j g (33 r5 Red Unaltered :: Hen;atite
Wi éreen, ] 5 Brown — » Sulphideof Zine
Brown, Black § i
Brown Black 70 Gto7 Grey Unaltered s Tin Ore
WricaTs AND MuAsUrEs.
MEASURE OF LENGTH.
Iﬁch'. _ Liilk. Toot. Yard. Iotxl-)%'ell')colll.e' Chain, Furlong, Mile.
12 = 1515 = 1
36 = 4545 = 3 = 1
198 = 25 = 164 = 5 = 1
792 = 100 = 66 = 92 = 4 = 1
7,920 = 1,000 = 660 = 220 = 40 = 10 = 1
63,360 =8,000 = 5280 = 1760 = 320 — 80 — 8§ — 1]

SPECIAL MEASURE OF LENGTH,

6 feet 1 fathom

6082'66 feet = 1 nautical mile
3 nantical miles = 1 league
60 nautical miles or
1 degree

69°121 Engligsh miles §
360 degrees

the earth’s cirenit,
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SURPACT OR SQUARE MEASURE. Gorp Varvarioy TABLE.
) Value per oz. . Value per dwt, Value per grain.
Sq. vod, N S0 ¢ .mile.
S¢. inches. 8q. foot. Sq. yard. po\e,%rlI?m'ch. St chain, 8¢q. rood. Acre. B mile 2 s d £ s d £ s d
144 — 1 4 0 0 0 4 0 00 2
TN R S i 4 0 8 iy
= 272F = sl = 1
et = et 481 = 16 = 1 312 6 03 73 0 0 11
1568160 — 10890 — 1,210 = 40 = 2 = L 310 0 03 6 00 1}
6,272}6/1«() — 43560 — 4,840 = 160 = X 10 = FGZ(l)I - 610 = 1 3 7 6 0O 3 44 0 0 13
vl 3,097,600 = 102400 = 6,400 = 2,560 = 640 = 3 5 0 0 3 3 0 0'13
3 2 6 0 3 13 0 0 18
30 0 03 0 00 1} ,
MEASURE OF CAPACITY. For every rise or fall in the value of gold of one shilling per ounce gives a difference
Solid Measure. of % of a penny per dwt. and 7o of a penny per grain,
1,728 cubic inches =1 cub'ic foot.
27  cubic feet = 1 cubic ym"d. )
42  cubic feet = 1 ton of shipping. .
1317 cubic feet = 1 ton of quart.
40 cubic feet = 1 ton rough 1‘}11]11)61’.
52  cubic feet = 1 ton hewn timber. = .
Liguid and Corn Measure.
Gl Pint. Quart, Galton, Peek. Bushel.  Quarter. ‘
4 = 1 '
8§ = 2 = 1 .
2 = 8 = 4 = 1 L APPENDIX IL
66 = 16 = 8 = 2 = -
256 = G4 = 32 = “:3‘§:é_1
2048 = 512 = 256 = 6 = =07 GLOSSARY OF MINING TERMS.
AVOIRDUPOIS WEIGHT.
Grain Drams Ounees. Ponnds. Stones.  Quarters.  Cwis Tons. ACICULAR.—Need}.e-Shﬂ:Ped.
Gradng, THINR. i . . . .
2784, 35— Actp.—A sowr substance, which combines with metals, forming salts,
. ggg's = ‘)%g = 1& - 1 Apgmantine.—The brilliant lustre like that of a digmond.
7, S 4 = —_ . . . . . .
98,000 — 3,584 = 224 = 4 = i L Aprr.—A level driven into a mine from the side of a hill.
> : = 28 = 2 = .
196,838 = 2'{;(1),(;; = lf-/_t‘gg - 112 — 8 = 4 = 1 Arrorrrs.—Masses of metal, stone or carbon that have fallen from the air,
L ggjooo — 573440 — 35840 — 2240 — 160 — 80 — 20 = 1 also called meteorolite. o .
’ Arrer Dame.—“Choke damp” or carbonic acid gas oceurring in a mine
- after an explosion of “fire damp.”
TROY T
c L: Dwts. Os go) Aceare.—A banded form of quartz.
a1t LS. 78, . .
39— 1 Aceromerare.—Accumulations of angular fragments of rock thrown up by
24 = 1= 1 voleanic eruptions. .
5 %gg -1 é%% - 23% — 119 = 1 ArvaBasTErR.—A mottled massive form of gypsum used for carving.
’ - Arwaries—A group of minerals which possess the power of neutralising
- acids, and turn red litmus blue.
MEASUREMENT AND WHIGHT OF VWATER. Arrov.—A mixture of two or more metals fused together.
Wrzemn. OUBIC MEASURE, TIQUTD MmasTnn. Avruvium.—A deposit formed by streams
Tons. cwt s, 07, cub. yd. cub, [, enh. in, zall, qré.  pinks. gills, . § i - . . '
000 0 BI¥E= 0 0 1 = 0 0 0 012 Amaneam.—Mercury in which some other metal is digsolved.
00050 = 0 © 5665 = 8 8 8 :1L 5 Amveparorn.— A voleanic rock, in which the almond-shaped gas cavities have
0 g ((3)'944‘ = 8 8 ;?G M= 0 0 0 3162 been filled with some other mineral.
8 1 4 — 0 0 34639 = 0 0 1 (. ~ AnmyprOUS.—Minerals which do not contain water in chemical combination.
0 2 8 = g 8 2%’5‘1%8 = (1) é 8 8 Annesr.—To temper by heating and gradually cooling.
8 g ég g Z 0 1 0 = 6 1 0 o0 Awrmracrri.—A highly mineralised form of coal. Steam coal.
01 0 0 = 0 (1) 1383'* = lg)é g é ‘(3)" ANTroriNar.— When the strata assume an arch-shaped form.
2 1?) '(7)' g — i 8 0 - 224 0 0 O AqQua Forris.—Nitric acid.
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Aqua Ruaia.—A mixture of one part concentrated nitric acid and three parts
hydrochloric.

Aqurous.—Applied to stratified rocks deposited by water.

ARBORESCENCE.—Having a tree-like appearance. Dentritic.

ArENAcEOUS.—Sandy.

Argrnrirerous.—Containing silver.

Agrernnaceous.—~Clayey.

Arrasrra~—A round fixed iron pan, in which ore is ground with mercury by
revolving weights.

Arrrsian.—Wells are called artesian when they overflow at the swrface.

Assrsros.—A. form of hornblende of a whitish colour which will split up into
silky threads.

AspEanrum.—A bituminous substance derived from the distillation of lignites
and coal. .
Assay.—The determination of the quantity of pure metal in an o1c.or alloy.

Arom,—The smallest quantity of an element that will combine with one or .
more atoms of other elements.

Arrar or ApprE.—Mine waste.

AvrirErous.—Containing gold.

Axis—The centre of an anticlinal fold, or of a crystal. _

Azorc.—A term applied to a series of rocks, the age of which is unknown,
such as granite, gneiss, mica schist, etc., in which there are no organic remains.

Bacx.—The top section of a lode, between the surface and the first level.
Joints running in more or less parallel lines with the formation.

Backrne.—Timbering at the top of level let into nitches in the rock.

Bar.—A. hard band of rock, generally a dyke crossing a lode or stream bed.

Basarr—A voleanic rock often occurring over a great extent of country or.
covering old stream beds.—*¢ Bluestone.”

Basstr.—Outerop of lode.

Barrer.—The sloping sides of a tank or dam.

Barrery.—A stamper mill.

Bep.—A layer of rock of uniform homogeneous texture.

Brpan.—A round revolving iron inclined pan in which ore is ground with
mercury by an iron ball.

Bep Rock.—The formation underlying the alluvium on which the auviferous
wash dirt rests.

Brrt Meran Ore—=Sulphide of tin,

BrrLny.—A bulging mass in a lode.

Binp.—A compact shaly rock. Application of this term varies.

Brromew.—Mineral pitch.
Brack Banp.—Carbonate of iron found in coal measures.
Brack Jacx.—Zinc blend or sometimes tourmaline,

Brack Sawp.—Iither iron, titanic irom, tin, manganese, or other fine blac
heavy sand accompanying gold. ‘

Braox Tin.—Dressed tin ore.
Braes or Brarze—A dark bituminous shale.

Branrerings,—The heavy sand caught by the blankets on the zmnalga,m&f
table.
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Brinp COAL.——Al}ﬂll‘ELCIte, or any coal that burns without a Aame,
Brur Exvaw.—Diorite or greenstone,

Broz Jory.—Fluor spar.

BLUESTONE,-«Sulpthte of copper or blue vitriol, also basalt.

Brur Virrrior.—Sulphate of copper.

Bowanza.—A Jarge deposit of rich ore.

Bowive Ron.—A “T” shaped instrument used for levelling.
Bowr—A black variety of diamond.

Borrvornar.—Having a rounded appearance like a bunch of grapes.

Borrom.—The rock for i : .
s forma e rock formation below the alluvium on which the gold or tin

Bourprr.——A detached rounded mass of rock.

B A. CH _"A S r]J Vi 11 1 f
RANCH. N emn of ore shooting ! bhe i i h
Ny - 2 (] otng off from the main lode into 4 e

a Jeb of

Brass.—An alloy of zinc and copper.

Bruast.—TFace or front of coal seam being worled.

Brrcera.—A conglomerate composed of angular fragments.

Brrok-marrz.—A clay suitable for making bricks.

Bronze.—An alloy of tin and copper.

cOMS.]_%ROWN Coar.-—A modern coal lacking the shining black colour of the older
Brown-sPaR.—A name given to the brown crystalline forms of dolomite
Brown-srone.—Limonite, brown iron ore. ‘
EUCK.—A name given to large barren quartz reefs.

UDDLES. g e . . . . .

fom oo dréssing prch before boing Smaly o ey 40 Phich ailings or water

Buncm.—A small rich pateh in a lode.

Buwny.—A mass of ore lying off the vein.

Burrow.—A heap of deads or refuse on the surface.

Caer.—The car or carrier used to hoist men or trucks in up the shaft.

Carnozorc.—The more modern geological formations.

Cancargous.—Containing lime. ~

. Cavove.—To roast gently in the presence of air in order to oxidise certain
minerals and to drive off volatile matter.

Carcrrs.—Carbonate of lime.

CamM.—A curved tooth fixed on a shaft, which rises the stamps.
Canwrr Coar.—A highly bituminous coal used for making gas.
Canvow.—A valley between perpendicular cliffs.
Cap.—Decomposed vein stuff capping a lode.

Capur.—A hard stone lining at the sides of a tin lode.

Carar.—A weight used in weighing precious s i

' g Precious stones nearly equal to 4 grains |
,l:llslg a term used to denote the fineness of gold, 24 carat beingytzu]gen as 1)111%%1 ;10113,
Vhilst 18 carat means 18 parts pure gold and 6 of some other metal. ’

CarBoware.~A chemical compound of carbonic acid and a base.
CarBoniFmrOUS.—A. formation in which the true coal measures are found
Carn or CATRN.—A heap of stones used as a land mark.
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Casms.—Fissures through which water runs into a mine.
Casing.—The elayey matter between a lode and the country.
Cavwrer.—A small cross lode. ’
Oerronar.—Full of small cells or sponge-like.
COrmENT.—A hard alluvial deposit, often a conglomerate.
CuALYBEATE —Springs, the water of which contains iron.
Cumrr.—FHard portions occurring in limestone, often flinty.
Cmrrriany Minn.—A revolving iron pan, the ore being crushed by two
stationary wheels, which revolve on the bottom of the pan.
Cmina Crav.—The finer varieties of kaolin.
CrLoriDE.—A chemical componnd of chlorine with another element.
CarortrE.—A soft green mineral often met with in lodes.
(roxm-pamp.—Carbonic acid gas vesulting from a gas or dust explosion in a
mine.
Crassing.—Sorting ore according to its quality.
Ureavacs.—The manner of splitting.
Crear.—A wedge.
Criverr.—Slaggy ferruginons masses found in a forge.
Coar.—A vegetable fossil fuel of commercial value. '
Cos.—To break into small Tnmps.
Corrers.—The box or mortar in which the stamps work.
Corrrw,—O01d open workings.
Conour.—A small particle of gold.
Qowaromerare.—Gravel cemented by either ferruginous, calcareous, silicious,
or some other matber.

Conract.—A. lode of great length in contact with two kinds of rock, one of

which is generally intrusive.

ConTouw. —The outline or shape. Clenerally expressed by lines which follow

round the outline of a hill at certain levels.
Corr.—@Gypsum generally much weathered.
Corpprras.—Gureen vitriol. Sulphate of iron. Used in making ink.
Corunpun.—Sapphires, Tubies, and emery consist of corundum, and it is the
next hardest thing to a diamond.
Corp.—Usged in the measurement of firewood ; 128 cubic feet.

Corve.—A small underground wagon.
Cosrman.—A trench cut across country to search for a lode.
Counrry.—The rock formation at the sides of a lode.
Covrse.—A vein or lode, or the direction taken by them.
CrapTE.—A woollen rocking machine for washing gold dirt.
Crwmp.—A viging of the floor of a drive or level caused by the vertical and
latteral pressure of the rock.
Crzmer.—A small watercourse running into a river valley.
CRross-coursE.—Lodes crossing the main lodes at an angle.
Crosscur.—A level or drive driven through a lode at right angles.
Cructsnus.—Pots used for smelting substances in a furnace.
Crysran.—The definite geometvical form with plane faces assumed
minerals.
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Cuprirerous.—Containing copper.
Cur.—To drive to or across a lode.
Currers.~—Joints or cracks which cut across the strike of the lode or countyr
gAM.—A barrier to keep back air or water. "
AP, — s i i ! ¢ i ingui
e duvap, which oxplodes whets beomghn i onbach mih - g o e,
2 tac a naked light.

Dan.—A tub or truck without wheels, but on runners. 7
Day.—That part of a mine where daylight penetrates.
Drav Grovwp.—That part of the lode where there is no ore.
Deanp Worr—The development of a mine when no ore is being raised.
Duaps.—Refuse from a mine not containing ore, ;
Dran.—End of a drive.
Dugris.—Loose pieces of stone or decomposed rock.
Deceminarmp.—Beattered through a substance.
Drorzrrrars.—To crackle and fly to pieces when heated.

DeNpRITE. — A moss-li :

. oss-like appearance, oceurring 4

e . y on the surface .
and joints in rocks. =) sguria of fissures

an agere-

S In

Streagg‘.NUDATION.—The wearing away of rocks by the action of the weather or

~ Derricx.—A pulley fixed on a scaffolding over a shaft, the kibble or cage
being drawn up by a hovse or a winding engine. ’ e
Derriros.—Accumulations avising from the disintegration of rocks
3 : ; )
Emuv]i&ﬂ;;;i ifgl;E.ﬁCubes of brown iron ore, pseudomorphs of pyrites found in
Drat.—A form of compass used in surveying mines.
Draprawous—The power possessed by a substance to transmitting light.

A Drvuvivm.—As opposed to alluvium ; used to denote deposits formed by
powerful aqueous agencies, as floods, &e.

DIORITE.——AB intrusive rock offen called greenstone.

Drp.—The inclination of the strata or lode from the horizontal.
Dirr.—The auriferous gravel, wash, or pay dirt.

Disx.—The projecting plate on a stamp shaft caught by the cam.
Disr.—An iron pan used for washing dirt in.
Drsiwrrararton.—The breaking up of solid matter.
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Dorrrrre.-—A variety of basalt, called also bluestone.

Dorry.—To break up quartsz with a piece of ith iron i
bo aby o L—bo break g%) lcc% I of wood shod with iron in order to

Dovomrre.~—Maguesian imestone.

Dowr.—Clayey or earthy matter found in cross veins.

D ¢ o 13 LRI M 3 3

- Dowswe Ron.—A “V” shaped twig used for finding water or mineral.
Druss.—To sort ore.

Drrrr.—Loose alluvial deposit. A level or drive i a mine.
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Drinn.—A steel bar with a chisel end, which is struck on the other end by a
hammer; used in mines for making a hole to put an explosive into,
Drive—A level, drift, or tunnel in a mine.
Drorrrr.—A shoot of ore leaving the lower side of a lode.
Druse.—A cavity in a lode lined with crystals. Vugh.
Dump.—A place where ore taken from a mine is shot.
Durves.—Blown sand hills.
Dyxr—An intruded vein of igneous or plutonic rock.
BremeNT.—A simple substance, not a compound.
Ernvan.—A hard felstone or porphyritic dyke.
Emzry.—An impure form of corundum.
Exp.—The extremity of a drive.
Eoriaw.—Drifts which have been arranged by the wind.
Erostan.—The gradually wearing away of rock.
Brraric.—Masses of transported rock which do not belong to the rocks of
the district in which they are found.
Truerive.—Rocks which have poured from volcanoes in a molten state.
Escarpment,—A cliff or abrupt face of a ridge or hill range.
Bsrvary.—The tidal mouth of a river.
Exroriars.—To fall off in laminee or scales.
Facg.—~The end of a drive. . ‘ .
FamnBanps.—Parallel belts of rock impregnated with ore sufficiently rich fo
WOlk:lE‘ALSE Borrom.—A bed of wash lying on the top of other alluvial deposits,
beneath which there may be a true bottom on the bed rock.
Famrvorm.—-Grey copper ore.
Fawa.—An air passage at the side of adit or shaft.
Fasr.—Solid rock immediately beneath the surface.
Farmom.—Rix feet.
Favnr.—A line of dislocation of the strata.
FEEDER, o LEaDER—A small vein carrying orve coming into a larger one.
FerpsTone—A trap rock having a fine granular sfructure composed o
feldspar. .
TFerrucinous.—Containing iron, .
Frru-cLay.—A clay that resists high temperatures without fusing. o
Fire-pamp (Light-carburetted hydrogen).—An explosive gas met with i
coal mines.
TFissure.—A crack in the rocks. .
Froarine Ruer.—Loose masses of auriferous quartz found in the le'h.wmm,
Froor.—Where a lode has taken a turn and lies in a horizontal position.
TrooxaN or FrLucaw.—A soft clayey substance between the lode and the ro¢

Also called casing. . 1
Frouvriva.—The breaking up of mercury or amalgam into very fine globule

Froxe.—A rod for cleaning drill holes.

Frume—An aqueduct for bringing water to the workings.
Foriarep.—Composed of thin leaf-like layers.
Foorwarn.—The wall on the lower side of a lode.

Force Prmce~——A diagonal timber in a shaft or drive.
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_Forx or Forequs.—The bottom of g sump, into which the water of
drains. To bale a shaft dry. A prop.

Formarron.—A series of strata that have been deposited continuously gver
the same avea,

4 mine

Fossioxmr.—A mining gleaner who works over old diggings, and scratches
about in the beds of creeks.

Fossrn.—Petrified organic remains. ,

Frum Vanwmr.—A table over which a blanket passes in one direction whilst
the whole has a lateral shaking motion, used for concentrating pulp and glimeg.

Furrer’s Barre.—A non-plastic unctuous hydrous silicate of alumina,

Funpammnrar.—A term applied to the oldest known rocks,

Fusm.—A slow match by which cha rges arve fired, also to melt.

FusisLe Muran.—A. compound of bismuth, lead, and tin, which melts at n,
very low temperature.

Gap.—A steel wedge used in mining,

GraLLERY.—A level or drive in a mine,

Gawe or Ganeue,—The non-metallic portion of a lode.
Gas Coarn.—A bituminous coal, such asg cannnel or parrot.

Gasg VeN.—A simple fissure across the bedding of the vocks, without any
throw or slide of the rocks.

GraNcE. —Minerals exhibiting a psendometallic lustre.

Grast.—A dark ferruginous mineral found in lodes. Micaceous iron ore.
GyE1ss.—A compact granitic rock, having a banded appearance.
Gossan.—Vein stuff stained with oxide of iron, found at the cap of a lode.
GrANITE-—A rock composed of quartz, felspar, and mica.
GrarErre.—Plumbago or blacklead.

Grass.—At the surface of a mine.

GraveEL—Water-worn fragments of rock,

GrEnNsTONE or Diortre.~—A stone of a greenish black colour,
laxgely of hornblende, occurring in dykes.

GreEN Virrion.—Sulphate of iron.

Grirs.—Coarse sandstone.

Grounp.—Rock at the side of a lode. Country.

Guag.—That part of the lode from which the ore has been taken out.
GuncE.—A deep ravine.

Gurry.—A small water course falling into a creek.

Gorrer.-—Old stream bed on the bed rock, in which the gold is found below
the alluvium,

G’YPSUM.——SLﬂphELte of lime, plaster of Paris, or stucco, stone,
Hapr.—The dip or underlie of a lode or fault.
Hemarrre—Native oxide of ivon, red and vellow ochre.

-~ Hawpwrip.—A. contrivance for lifting water from a shaft by a lever and
tounter balance.

composed

Hawerve Warr.—The upper or head wall of a lode,

Harrow.—A pole with teeth in if, which revolves in a puddling trough to

puddle anriferous clays.

Haw—The cap of a lode.

Harrmr,—A miner who works by himself,
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Hanpiwe.—Raising material from a mine.

Hazre.—A mixture of sandstone and shale.

Hruanmvas.—Coarse gravel above wash dirt.

Heap Race.—An agueduct for bringing water.

Hzap Sworp.— Water discharged through an adit level.

Hraves.—Faults or throws in a lode.

Hpavy Goup.—When gold is found in large particles.

Heavy Spar.—DBarytes.

Howe.—To pick out the soft clay beneath a lode or seam preparatory to
wedging or blasting the mass out.

Torizon.—The stratigraphical position of a bed or series of beds of rock.

HorNBLENDE.—A mineral which imparts the greenish colour to diovite and
many crystalline rocks.

Hornsronm.—~-A hard flinty rock.

Horse.—A mass of country rock splitting a lode.

Horserrese Orz.—Purple copper ore,

Hove.—A lode is hove or thrown in a certain direction by a fault.

Huzrn, or WHEAL—A mine.

Huwery.—Non-metalliferous lodes or belts of country are said to De
hungry-looking.

Huwrinerony Mrin.—A mill in which the stone is ground against the sides of
a fixed pan by revolving grinders,

Hypravnicine.— Working an alluvial deposit by means of a jet of water.

Hypravric Cement.—A cement that will set under water.

Hyprouvs.—Minerals which contain water chemically combined.

IanEous.—Rocks which have heen deposited in a molten state.

IncanprsomyT,— White hot or glowing.

Iwvor (Miners') is the quantity of water that will pass through a horizontal
glit 24 inches long by 1 inch high, whilst for pressure the water stands 6 inches
above the hole; this gives 2,274 cubic feet in 24 hours.

Iwcrine.—A slanting shaft.

IncrusTaTION.—A coating of foreign matter.

InpuraTED.—Rocks that have been hardened by the action of heat.

Iw Siru.—1Iu the same place wheve it was originally deposited.

Inrrusive.—Rocks that have been thrust amongst others in a molten state.

IripescENT.—Having a play of colours on the surface.

Irow Pyrites.— Yellow sulphide of iron, also called mundie.

TronsTONE.—Iron ores or a substance containing a good deal of iron an
being stained by it.

Japm.—A green variety of hornblende largely carved in New Zealand.

Jaspur.—A red or yellow viliceous rock containing a little clay and oxide 0

irom.
Jrr.—A compact, highly lustrous variety of lignite.
JerrErs.—Rods connecting a water wheel with a pump.
JewrLLer’s SEop.—Very rich patch in a gold mine.
JiceEr.—A machine for dressing small ore in which a sieve is dipped
moved about in water.
Jornrs.—Cracks or partings across the bedding planes of rock.

claim,
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Junam.—A staff i i
t.—A staff used in measuring underground.

Jump.—To take possession of a cl

eroungy amm, the property of others, on legal

JunrEr.—A long dri i 1
IPER. ong drill by which a 1 ' thing 1 i
. JUMPER. g & hole is made by letting it fall, ingt >
striking it with a hammer. Y 8 full ustend of
Juncrion.—The wion of two lodes.
Kaoriv.—Ching clay.  Decomposed feldspar.
IéEROSENE‘—A mineral oil distilled from a bituminous shale,
IBBAL OR KIB — arrel us bt
BBLE.—A barrel used to bring up ore or water from

Ry . ] . .
S IDNEY-IRON-0RE.—A. variety of hematite named from its resembl
Krrras.—Clay slate in mineral country.

Lacusrrive.—Deposits which have aceumul
marshes.

Liamiwa.—Thin layers.

a mine,
ance.

ated in fresh water lakes or

LawpEr.—Banlesms: . ecolvag a1 | :
s]mft,l Banksman who receives and lands the kibble at the top of the

Lavx R . . .
L‘ ¥oER.—Troughs in which water is carried about s mine.
i .
EAD,—A defined gutter of auriferous wash.
LeapEr.—A small vein running into a larger one,
LraT—An aqueduct to a mine.
Leper.—A lode.

LENTIOUT AR, —A
towards the edge.

Lover.—A drive along the Iode.
Lavrs.—Pumps, or something which raises.
Liewrous.—Having a woody structure.

deposit or lode which swells in the middle and tapers

Lrewtre—Brown coal. Modern coal showing a woody structure,
Lixsry.-—A belt of conntry or a lode is said to be likely when there are indi-

cations of minerals,

Lrrrie Grawt.—Nozzle of hydraulic hose.

Lrrree Winos.—The smaller shafts on a mine.
Lime—Calcined limestone or challk,

Liver OrE—A dark-coloured variety of sulphide of mercury.
Lospsrone.—Magnetic oxide of iron. .
Los or Gorp.—A small bit or rich deposit of gold.
Locm.—A cavity in a lode.

LopE—A mineral vein containing ore.

Love Tom.—A trough for washing auriferous gravel.

Lousine.—Picking over by hand a heap of dirt on the surface of g vich

Lypisw Sross.—A black flinty slate used for testing gold on.
Macwrr.—Substances which attract certain metals.
%ALL%ABLE.—Anything that can be hammered out without cr
MaN Hinene.—A machine for 'ing or raising i

" Marpre.—A crystalline forlfnmoflolzselsl‘zsu?. T e o o
Magrer Lope—A large bedded vein.

Marrix.—The mineral matter of a lode, not ore.
Mprovry,—Quicksilver, |

acking.
r from a mine.
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Mgzsozoic or Smconpary.—The geological division between the Cainozoic
and Palsozoic,

Murarrorevy.—The extraction of metals from ores.

Meramorpric.—Changed or altered.

MuerroriTe.—Metallic masses that have fallen from the air. Aerolite.

Mra-Mia.—A bough shed over a shaft,

Mrca.—A mineral that will split up into thin transparent plates.

Micacmous.—Rocks consisting largely of mica, or minerals having a scaly
appearance like mica.

Mircg-rarEN.—Quartz full of holes.

Miveran.—A term used to distingnish the inorganic portion of the earth
from the animal and vegetable kingdoms.

Mrsprexne.—Arsenical pyrites.

Mouwrain Brue.—Blue copper ore.

Moonrain Corr.—Asbestos.

Mounrary GrEEN.—Green copper ore.

Movwraiy Limesrone.—Dolomite. Magnesian limestone.

Mruortock.-—A goft mass of country or decomposed dyke, containing gold o
other metal. Also decomposed and broken rock mixzed in a lode.

Muoxpic—Iron pyrites.

Muzriaric Acip.—Hydrochloric acid. Spirits of salt.

NarmreEs.—A liquid volatile, and highly inflammable variety of bitumen.

Neppre.—A small iron rod for making the touch-hole used in blasting.

Nir.—The pinching of a vein in passing through hard country.

Nirru.—Nitrate of potash. Saltpetre.

Nopure—A small lump.

Nuearr.—A large solid mass of alluvial gold.

Ocurue.—Pigments mostly earthy oxides of metals. '

Orr.  Smarms.—~Highly bituminous shales, from which mineral oils are
distilled.

Oprarive.— An earthy form of gypsum or magnesian limestone.

OrpEn Cast.— When a lode outcrops at the surface and is taken bodily out

without sinking a shatt. ‘

Ore.—The portion of the lode stuff which contains the metal.

Oraanic.—Of animal or vegetable origin.

OrpimenT.— Yellow sulphide of arsenic.

Ovrceror.—When the lode or bed comes to the surface.

Ovoin.—HEgg-shaped.

OxipE.—A. compound of oxygen with a metal. ,

Pappock.—A way of working a claim, the whole mass being taken out in th
form of a large square pit.

Painr Gornp.—Very thin coatings of gold on the faces of stone.

Panmozorc (Ancient Life).—The name given to the strata which contain fh
oldest forms of life, and it is amongst these that most of the mineral deposits a1l
found.

Paw.—A dish for washing gold. Also to wash gold.

Pararin.—A wax-like substance obtained from the distillation of petrolo
and other bituminous minerals.
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ParoEL.—A quantity of ore ready for sale.

Parror.—A form of cannel or gas coal that burns with a crackly noige,
Pags.—A small passage left between the deads in a mine.

Pay Dirr—Gravel containing gold.

Pracny.—Vein stone of a greenish colour due to chlorite,
Prrroroay.—The science of rocks.

Perrrine—The pinching out of a vein.

PrrrorroM or Rock Orn.—A liquid mineral pitch or bitumen which oozes
out and forms certain strata-like oil.

Prosprarre.—A compound containing phosphoric acid.
Prystoar.—Appertaining to natuve.

Prox.—A mining tool. To sort out the best ore.

Prir.—A stack of ore or stones. A prop of timber. A fortune,
Prirar.—Part of the lode or seam left standing as a support.
Prwem.—A lode is said to pinch when it becomes small.
P1pr.—A narrow portion of rich ore running down the lode.
Prer Crav.—An impure form of kaolin.

Prrive.—Washing with a hose,

Pracer.—Gold diggings or hydraulic mine.

Prasrer or Parms—Buwrnt sulphate of lime or gypsum.
Prasrro.—Capable of being moulded.

Prar.—A place to receive ore, or rough bridge.

Prare—Thin shales between limestones.
Promsseo.~Graphite or black lead.
Promsrrerovs.—Containing lead.

Proveer.—The end of the pump rod which dips into the water,

Proronie—Applied to igneous rocks which were consolidated under great
Pressure at some depth beneath the surface.

Poexer.—A rich deposit of mineral, but not a vein,

Porrer Heaps.—The top of a devick where the pulley is situated.
PorrrYRY.—A rock containing imbedded crystals distingt from the matrix,
Porsronm.—A coarse granular variety of steatite or soap stones.

Powpnrep OrE.—Tine ore disseminated through a lode,

Prroxer.—A thin rod for keeping an opening for the fuse through « amp-

ng.”
Privwary,—The oldest series of rocks containing organic remains; paleozoic.
Propver.—Per cent. of metal in ore,
Prosproror.—A searcher for metals or minerals,
Pryan.—Clay.
Psrupomorrr.—Casts of crystals composed of a different mineral,
Puppre.—To mix clay and water.
Porverise.—To grind fine.
Puowrres.—A cellular voleanic rock which is so light that it will float on water.
Purser.—The secretary or cashier on a mine.
Pyrrrus.—Yellow sulphide of iron; mundic.
Quarry.—A large open working with a roadway into it.
- Quarry Lope.—A lode much broken by joints.
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Quartz.—A silicious vein stuff occurring largely associated with oves.

Quarrzire.—An altered sandstone in which the grains of sand have been
cemented by silica. :

Quarrz OrE—A rock containing a large quantity of guartz.

Quicknime.—Limestone from which the carbonic acid has been driven off by
heait,

Quicksinver.—Mercury.

Race.—An aqueduct to or from a water wheel.

Rae Pump.—A chain passing through a pipe with pieces of rag here and
‘there, which act as buckets or suckers.

Raxe VEIN.-—A vein or lode cutting through the strata.

Reangar.—Red sulphide of argenic.

Reep, Rusa or Srirm.—A reed filled with powder to act as a fuse.

Reer.—A quartz lode or vein.

RuvERBERATORY.—A furnace with a large ore hearth on which the flame and
furnace gasses are thrown.

Ris.—String of ore in a lode.

Riper.—A mass of country enclosed in a lode. A horse.

Rirrre or RippLE.—Bars at the bottom of a sluice-box to catch the gold.

Rise.—An ascending gallery at the end of a level.

Rocx.—A geological term for the substances which compose the earth’s crust

Rocx Savr.—A massive form of common salt.

Rop Smarr.—A shaft containing pump rods.

Rorrns.—Crushing rollers.

Roor.—Overhead in a mine.

Rorren Srowm.—A soft friable silicious earth used for polishing.

Rieur Lopm.—A true fissure vein.

Russir.—Loose stones.

Run.—Course of the lode or rich gutter (a run of gold).

Ruws.—Percentage of metal to ton of ore.

SarreerrE.—Nitrate of potash.

Savrive.—Introducing rich mineral matter from somewheve else to make
mine appear richer than it really is.

Samerm—Portion of ore for assay supposed to represent an average of 4
whole quantity.

Sarin Spa.—A fibrous form of gypsum. ,

Scars.—The flakes and rubble that fall in after the ore hag been removed

ScmsT.—A rock with a foliated structure due to the minerals being in laye:

ScmorL.—An ashy or cindery character. Black tourmaline.

Smam.—A bed of coal. A horse load of tin.

Smar.—The bottom or roadway of a mine.

SEconpary.—Ceological period generally called Mesozoic, which embrace
the rocks between the tertiary and primary.

Seorme.—Capable of being cut.

SeprMENTARY. —Rocks which have been deposited from suspension in Wi

Spernearion.—A natural law by which particles of an element or eler
are attracted together, thus separating out from other substances in the mass

SerreNTINE,—A magnesian silicate rock of Plutonic origin.

bars, or in which there are Loles,

a stream of water, the gold being left behind ab the bars or
- bottom.
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SEr.—A frame of timber cut ready for putting into a shaft or drive

Searr.—A vertical or inclined communication from the surface into

SHArES.-—A crack or fissure.

SHALE..—-A rock which weathers into thin flakes
mostly associated with the coal measures,

Suzar Limas.—Three long poles fixed together i
pended to stand over a shaft fgo% hmsl]ilfg(i oether af the fop with a puley sms.

Smrrr.—A ledge of bed rock upon which drift rests.

SerPHERDING.—Holding & mine or cl
compelled by law.

a mine.

along the lines of becicling,

aim by doing as little work upon it ag

Surrr.—The time during which men work in a mine, generally eight hours
SeopiNe.—Tracing pieces of detached vein stone to the parent lode.

. Smoor.—The portion of the lode, of greater
which generally dips as
larger form of pipe.

or less length, carrying the ore

an inclined plane at an angle along the line of lode: a
3

Smor.—A charge of an explosive put into a drill hole.

S_ICKENING._—A scum which forms on the surface of mer
sulphides, arcenides, ete.

cury from grease,
Srrrcate—A mineral of which silica forms a constituent.

Sticrous.—Sandy or of a flinty nature.

Smve.—A. sump or pit below a level. To excavate downwards,
Srres.—Trucks in a mine.

Srack.—Small coal. Quicklime after water is added.

SrarE.—An argillaceous r

beddong ock which splits into plates at right angles to the

SticrmNsIDES.—A. polished or

striated surface upon rock orin iner
due to a fault or slip. ! wmmermt lode

StrpR.—A small fault or disturbance in a lode.

Sramns. —The very finely-divided ore, which is most difficult to save.
Sr1r.—A fault,

Surp Vein.—A gash vein, accompanied by faulting, or dislocation.
Sruior.—A long trough with a loose bottom, on which there are small cross
Through this trough the wash-dirt is carried by
under the false

Sropar.—Muddy matter.

Srue.—A piece of alluvial gold up to about 11b. weight,
SmALLs,—Small-sized pieces of ore, gangue, 01: coal. )
Swuurr.—Poor, dull, sooty portions of a coal seam.
Soarsronm.—A soft, greasy, talcose rock.
SpartIveg.—Breaking up.

Searare.—Of a sparry nature.

a SrEcIMEN.—A h_unp of gold intermixed with quartz, or quartz very rich in

H
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Spmex.—A small piece of alluvial gold weighing up to an ounce or two.

Ypmoxine.—Walking over the ground on the chance of picking up a lTump of
gold on the surface.

Serrirs orF Sanr.—DMuriatic or hydrochloric acid.

Sprnt, or Sprint CoaL.—A hard laminated variety of bituminous coal.

SporrED.—Leads in which the gold is in patches.

Sepraa.—Small single props.

Squuezes.—A. pinch of the vein in passing through hard bands of 1‘001{: '

Sravacrite.—Hanging columns of carbonate of lime formed by dripping

water. |
SranaeuTrE—Pinnacles of carbonate of lime rising from the floor to meet

the stalactite.
Srame.—The weighted head or pestal in a battery for crushing ore.
SranniFEROUS.— Yielding or containing tin.
Symam Coar (Anthracite).—A non-bituminous coal.
SreaTireE.—A. talcose rock. Soapstone.
StrEL.—An alloy of iron and carbon.
Srrrn.—Stone-work used to secure the sides of a shaft.
Srocxwrrrs.—A number of small strings of ore which can be worked

P ich tk is taken
i i i \ re is tak

Srorms.—The workings in a mine between levels from Wh'llc- h ‘lle o ethe kon
1m = series of steps, called overhead or underhand stopes, accordingly as Y 2

above, or below, a level.

SrraTUM.— When rocks lie in layers one above another, each layer forms a

gtratum, and the whole series the strata.
Srrmax.—The appearance of the surface of a mineral when seratched.

SrrEaMING, —Separating ore from gravel by the aid of running water.

i : ing in str i vial
Srrmam Tiv.—Tin ore oceurring in stream beds in the same way as alluvia

gold ; term used to distinguish it from lode tin,
SrrisTED.—Streaked or with lines running parallel to each other.

Srrrem—A valuable discovery. 'The direction taken by the horizontal outf

crop of a lode or rock.
SrrING.—A. thin course of ore.

SruLLs oR SromMPLES.—Staging on which rubbish is left in the workings of 8

mine.
SunrEATE—A compound of sulphur and oxygen with a metal.

SurrEIDE—A compound of sulphur and a metal. \
Suwme.—A pit sunk at the bottom of a mine to collect water. To test the lo

in depth. . E
Swarnow.—A large cavity, mostly met with in limestone ; useful for drainm

a mine.
SywonivaL—A trough-shaped curve of the strata.

TacreEY.—Having a rough catchy surface.
TarniNes.—Refuse from workings after the ore has been extracted.
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Tair. Race.~—A channel for carrying away dirty water.

Tarc.—A very soft mineral consisting of silica, magnesia, and water, Tt

usuzbuy oceurs in flakes of a greenish colour, is flexible, and has a greasy feel
Massive form called soapstone or steatite, .

- Tatus.—The sloping mounds of detritus which acoumulate at the base of
cliffs.

T‘AMIjING.—Fﬂﬁ]lg‘, or the material used in filling a drill hole in which an
explosive is placed.

TarPETs Ok ToNGUE.-—A wedge used to secure the lifter on to the stamper,
Trary GrOUND.—Ground easily broken and worked.

TrmpErR.—To reduce the hardness of steel by gently heating.
Trwaciry.—The adhesion possessed by a substance or its toughness.
Turriary—Cainozoic. A series of rock morve recent than the secondary.
Terra-corra—Pottery made from a fine brick earth.

TrEErMAL.—Hot springs are called thermal,

Tarow.—The displacement of the strata due to & fault,

TuRUST.—A Creep.

Trie OrE—An earthy indurated incrustation of an oxide of copper and iron.
TrrantreroUs.—~Compounds of titanic acid.

Toap Srone.—Interbedded veins of trap rock in the mountain limestone.

Town.—Tong ton, 2,2401bs. ; short ton, 2,0001bs ; 50 cubic feet of wood or 13
cubic feet of quarta.

TormmnTOR, —A Wooden roller studded with spikes; used for puddling.
Tovomsronn (Lypian Srowk).—A black flinty slate used for testing gold.
TourmaLINE. —SoHORL.—A black mineral often mistaken for tin.

TrRACEYTE.—A voleanic rock of a coarse cellular composition having a rough
or gritty feel.

TRANSMIT.

The power of letting light through.

Trar or Trarrean.—Igneous rocks that have cooled down under only slight

Traverrive.—A surface limestone deposit, often nodular.
TrEnD.—The course of a vein.

TriBuTE.—An agreement entered into between working miners and owner, by
which the former are to give the latter n certain percentage of the ore raised,

TrousrLE.—A fault or throw.

- Trover Favrr.—When a portion of the strata is thrown down between two
Adjacent faults.

Trus LopE.—A fissure vein.

Tucxnr.—A term used to denote that a miner is only making enough to keep
1l in food.

Tora.—A soft limestone rock deposited by water.
TonasTare—A compound of tungsten.

_ TurBmym.—A wheel turned by water.
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TurnmoTss.—A point where workings turn for a cross-cut to a level along
the lode.

Tyr.—Work of development down in barren ground.
Unprriie—Angle at which a vein dips away from the surface.
Van.—To wash a small quantity of ore on a shovel to ascertain its richness.

Vanners.—Machine for dressing up finely powdered ore.

VErN.—A rent in the earth’s crust filled with mineral matter.

Vew Sturr.—The portion of the lode which is not ore.
VestcvLar.—Containing numbers of bubble-like cavities.
Virrmous.—Glassy.

Virriorn, Otn or.—Sulphuric acid.

Vorarme.—When heated passes off as vapour.

Vonoantce.—Igneous rocks which have been ejected from volcanoes.
Vuer.—A hollow or cavity in a rock or lode often lined with crystals.
Wap.—Black oxide of manganese.

‘Warrns.—The boundaries between the rock and lode stuff, the upper being
the “hanging,” and the lower the “foot™ or “heading” wall.

Wasz.—To separate by water ore from vefuse. The alluvial material
amongst which gold or tin is found.
W asre.—Neglected workings in a coal mine.
WereLe, WHEAL, or Husn.—A mine.

Wrrm.—Machine for raising ore from a mine, in which the horse walks round
and round.

Wazp.—A pulley over which a rope passes, and is attached to a hoxse, which
walks straight away, used for raising a bucket, at the other end, from a mine.

Waire Vrirriorn.—Sulphate of zine.

WinpLass.—A wooden roller with a crank at the end, used for winding a rope
on, in hauling a bucket up a shaft.

Winpsart.—A canvas pipe put down a shaft for ventilation.

Winzs, or Winns.—A small shaft sunk from one level to another unde
ground.

Worrram.—Tungstate of iron and manganese. It is proposed to use th
mineral as a projectile, on account of its great specific gravity.

Zowu.—A name given to a series of strata distinguished by similar organ
remains.

”
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APPENDIX III.

SHIPPING FACILITIES, RAILWAY, POSTAL, AND
TELEGRAPH SERVICE.

The s A SHIPPING FACILITIES.
he shipping facilities possessed by Western Australia ar idera
the small population of the Colony is myken into COHSidGl‘ﬂ;ltgolﬁ.e onsidorable, when

The following are the principal companies connected with the shipping trade
of the Colony; and their present passage rates and freights ave also givenc as
accurately as possible. These rates, however, it must be stated, are lable in eve;
instance to alteration at any time as circumstances may seem to require. Y

Prwinsvnar & Orientar S.N. CoMpany.

The Mail Steamers of the Peninsular & Oriental &.N. ¢
ward and outward bound, call in fortnightly at Albany. - Bompany, both home-

Passage Money.
Between London and Albany (King George's Sound) and vice versd.

First Saloon £60 to £70.

Second do. £30 to £37.

Return Tickets £65 and £115.
Intercolowial Passage Rates and Freights.

IsT Savoon.

2§D SALOON,

Single. Retum. Single. Return.

) . Available 3 months, vaila £ nths
King Qeorge’s Sound to— £ s. WLQE s(.m £ s ) lhbfgg Ms? e
Adelaide 9 0 15 10 7 0 ... 1010
Melbourne 12 0 18 0 8 0 12 0
Sydney 14 0 21 ¢ 10 0 15 0

Agents—J. F. T. Hassell, Albany ; Sir G Shenton, Perth and Fremantle

Tar Orient S.S. CoMPANY.

The Mail Steamers of the Orient Line also visit Alb
those of the P. and O.

any on alternate weeks to
Passage Money.

First Saloon ...

Second do.

Third do. .

Return Tickets

£63 and £70.

£35, £37 and £40.
£17 17s., £20 and £22.
£65 to £115.

Intercolomial Passenger Fares.
Albany to—

delaid 1st Class. 2nd Class. 3rd Class, Return.

delaide £9 £7 £5 10s. 25 P _[° off :
Melbourne £12 £8 T 10 Vol Cgarietere
Sydney £14 £10 £7 10s. do.

Agents—McKail & Co., Albany ; J. Lilly & Co., Fremantle.
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Mrssacerins Magrrinns COMPANY, Derby and Wyndham.
The steamers of the Compagnie des Messageries Maritimes call in at Albany De]_'by every 4 weeks, Wyndham every 8 weels.
monthly. This service is carried out by the s.s. “ Albany.”
Passage Money. ) )
P Passage Rates to Western Australic by the Vessels of the Adelaide
Between Albany and Marseilles, either way— Steamship Company
Single journey .. £20 to £65. v
Return w. L34 to £115. Saloou. Steorago,
Through ticket, Marseilles to London (24 hours by rail), £5 first class; Singlo [ ot T
£4 second class. — . Sinete. | Rotarn.
Tuggage is conveyed free by steamer from Marseilles to London. From ?ﬂ%ﬁﬁ? fo— . S(_) g ‘ fg lso % £s d £s a
, . : 6
Intercolonial Passage Tates. Fremantle 00 1710 0 6 8 o oo
From Melbourne to-— 0 1200
1st Class. 2nd Class. 3rd Class, Return. Albany 8 0 0 1
Albany to— £ s £ s £ s Fremantle .. S 0 0 lg 18 8 5 g 0 10 0 0
Adelaide 9 0 .. 70 5 5 ... From Adelaide to— 0 000
Melbourne ... 12 0 ... 8 0 6 10 ? 25 per cent. off double %}Egﬁg_ltl 70 0 1 0 0 410 0 9 00
Sydney o 1400 0 1000 710 .. fare. Anbie ... 700 1310 o 410 0 90 0
Noumea ... 24 0 .. 17 0 8 0 \
Agents—J. Lll]_y & OO., Fremantie. Freights vary according to competition,
Rates' of Passage Money and Freights.
T Ports. ) ' Passengers. Cargo.
1st Class, l Rer;urn..ﬂd] 2nd Class. ’ Im M?agvia}é on General
ves General.
Aperarpe STEAMSHIP COMPANY. 2 a! e por
. . L5 do £ s dy £ o5 d Cal e B
The Adelaide 8. S. Company has a fleet of 8 vessels employed in the Coastal Tremantle to ; i I I Y e
and Intercolonial trade of the Colony. ’ Bunbury 110 111 6] 015 0| 1 2 ¢ 5oL
Amongst those generally employed, although of course they are always liable Xﬁj:g 176 ’ 2 00018 0 1% ¢ 15 0
to be changed on emergency, or for convenience, are :— any 215 0] 4 2 67 115 0| 212 § 15 0
8.8. “Innamincka ” ... 2500 gross tonnage Fremantle to
»  “Adelaide” .. .o 1711 do. : ggilgﬁlta 210 0| 4 0 0] 110 0] 210 0] 015 ol15 0
s “Bullwra” .. L. L L1725 do. Sharks Bay 50 0] & 00111000210 0] 015 0|15 0
.  ““Victorian” ... .. 716 do. Carnarvon ... 6 0 0! 910 8 ; lg 8 g }g ol 319 o1z 8
,»  ““Barrier” ... 2036 do. Ashburton 8 5 0118 0 0] 5 5 0 717 g g (2) 8 gg o
» “Albany” ... 878 do. Cossack ... 9 9 0[/15 00|65 0/ 99 0] 315 035 8
., “%nulﬂ o gég; %O, gggglywk Bay }% 18 g ;iz 13 8 g ig 8 1110 0] 4 0 o045 0
5 “TFlinders’ N do. 1310 0| 510 0|47 6
Wyndham 16 0 026 0 0{1010 016 0 0] 7 0 0|5 o

Intercolonial Service.— Weekly.

Between Fremantle and Sydney, calling in either way at the intermed
ports of Adelaide and Melbourne.
The Intercolonial steamers call at Bunbury every fortnight.

Fremaontle-Geraldion Service— Weekly.
Tan Comeinep Swrvice oF T WasT Avustrarian StrEam Naviearion

Calling in at Dongara.
Comeany, LamiTep, aAND THE OCEAN STEAMSHIP Company,

Average duration of voyage, 24 hours.
This Company has two first class vessels, the s i

Ih h 7 288 R .5, Saladin,” 1,498 tons net

‘38651’6;1 (1,999 tons gross), and the s.s. “Australind,” 553 tons net register

i tons gross), which carry out a monthly service between Fremantle and

Mgapore, touching at the usual coast ports. This service will shortly be

Fremantle- Boebuck Bay Service.— Four-weekly. o
Calling at Geraldton, Sharks Bay, Carnarvon, Ashburton, Cossack,
Pearling Grounds,
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supplemented by the s.s. “ Sultan,” now being built, when the boats will run every
three weeks. At Singapore they connect with Horr's Ocrax Line oF STEAMERS,
which leave there for London, &c., about twice a weck. All cargo is transhipped
into steamers at Singapore, unless otherwise arranged for. The average duration
of the voyage between Fremantle and Singapore is 20 days, and from Singapore
to London 42 days.

Rates of Pussage Money and Ireighis.

Passengers. Cargo.
Ports. Asiatics,
1st Class. Return, | 2nd Class, | Return, &e., on General.
deck,
Fremantle to— £ s d|l£ s diLs d| £ s d| £ s djperton
Greraldton 210 0| 4 0 0| 110 0| 210 0| 015 Of 18/0
Sharks Bay 5 0 0| 8 003 38 0| 414 6] 110 0| 27/6
Carnarvon 6 0 0| 910 0y 315 0| 515 0| 2 2 O 32/6
Ashburton 8 0 0|13 0 0| 5 5 0| 717 0l 8 0 0| 35/0
Cossack . 9 90 0|15 0 0| 6 5 0| 9 9 0| 8 5 0| 85/0
Roebuck Bay... 110 of1815 0 715 0}1110 O] 4 0 O 45/0
Derby ... 138 0 0|21 0 0| 815 0|1310 0| 5 0 0, 47/6
Java 18 0 0{30 0 0|12 0 0|20 0 0| 7 O O
Singapore . ..|20 0o 0|8 0 0j1210 0]2210 0} 7 0 0| 40/0
Calcutta, Madras,
Bombay, Ma,uilla,,% 33 0 0|60 0 0/19 0 0f3 0 0(10 O 0} 60/0
Colombo -
Hong Kong ... ..|28 0 0|50 0 0{19 O 0|35 0 0, 8 5 0O} 50/0
Shanghai ..184 0 0{60 0 02210 0|42 10 010 O 0, 60/0
Japan ... .. |8610 0|68 10 0[2210 0|42 10 0}10 0 O} 600
Tondon, Marseilles, i
Havre, or Hzml-g 45 0 0|8 0 0|26 0 0|46 0 O 145/0 to
bwrg . B0JO

Dalgety & Co., Limited, Agents

Hupparr, Parker & Company, LiMITED.

This Company maintain a line of steamers running between Melbourne and
Fremantle, and calling in, en route, at Adelaide, Albany, Vasse, and Bunbury.
The service is conducted at present by the under-mentioned vessels, or others,

one of which leaves Melbourne about every three weels :—

3.8, “Lindus” ... 1679 Gross Tonnage

8.8, “ Wendouree ” . 1640 "

8.8, “ Nemesis” ... 13938 ”

8.8, “Tasmania” ... 2000 .
Passage Money.

From Melbourne to Fremantle, Saloon only 8 0 0
,,  Adelaide » . 7 00
,» Albany ’ » 110 0
,, Vasse ’ ’ ... 1 0 0
,,  Bunbury " ' . 015 O

This Company are now building new Steamers, specially adapted for 1

W.A. trade.
Dalgety & Co., Limited, Agents.

Colony, and belong to and are worked by the Government,

West Australian Tand Company, Limited ) has constructed
from Albany to Beverley, a distance of 242 miles, receiving
of land for every mile constructed, to be selected within a be
side of the line, but with half the frontage to the Railway »

inéesngt The line was completed and was opened for traffic on the lgt of June

with the Eastern Railway near Guildford and runs North
Wallaway, where it joins the Government line “ Geraldton.-
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Mzssrs. Howarp Surra & Sows.

At present the service is a combined one between the Austr
Steam Navigation Co., Ltd., and Wm. Howard Smith & Sons, Ltd.
steamer weekly from Sydney, Melbourne, and Adelaide, to Alb
and continuing to Geraldton when inducement offers.
the service are :—

S.8. “Bulimba”

alasian United
» despatching a
any and Fremantle,
The steamers occupied in

2518 Tons Gross

8.8. “ Waroonga” 2513 ’
S.8. “Cintra” 2000 »
S.8. “Gabo” 2000

2

The Present rates of passage money, which are exceedingly low in consequence
of the competition existing, are as follows :—

Seloon,

Steevage,

£ s d £ s d

From Sydney to Fremantle 8 0 ¢ 5 0 0
»  Melbourne e 7 0 0 410 0
»  Adelaide s e 610 0 . 4 0 0

Begides the zubove-nzm;ec_l Steamship Companies, Messrs. - McIlwraith
McEacharn, & Co. are now trading between the Eastern Colonies and Fremantle,

RAILWAYS.

The present Government Railway System of Western Australia consists of —
1st. The Eastern ERaihwoy, from Fremantle, the chief Port of the Colon

through Perth to Guildford, York, and Beverley, where it joins tlzré

Great Southern Tine to Albany; with branch lines from Spencer’s

Brook to Southern Cross, and Clackline to Newcastle. )

2nd. The Northern Railway, from Geraldton to North
with a branch to Walkaway 174 miles in length.

3rd. A line from Perth to Bunbury, 110 miles, and 25 miles on to Donny-
brook. Y

All these lines are built 8 feet 6 inches wide, which is the normal

ampton, 34 miles,

gauge of the

GREAT SOUTHERN RAILWAY.

In addition to these Glovernment Railways, an English company (“The

a line of Railway
a grant of 12,000 acres
1t of 40 miles on either
eserved to the Govern-

Mmprawp Rarnwav.

This line of Railway is in course of construction. Tt starts from the junction

ward, »id Gingin, to
; b Joins Walkaway Railway.”

wo sections of this line have recently been completed and are open for
:&fﬁc (1891), viz., frqm Guﬂdford to the Moore River, a distance of 69 milles a.].?c}l
om Walkaway to Minginew, on the Irwin River, ’




122

This Railway is being constructed under a concession on the land grant
system, the Company receiving 12,000 acres for every mile of Railway. The total
distance will be about 295 miles.

ArBany-TorBay Rarnway,

Messrs. C. & E. Millar have also under a special concession constructed a line
of Railway on the land grant system from a pomnt on the Great Southern Railway
(10 miles 17 chains from Albany) to Torbay, a distance of 12 miles. 'This line is
now complete and open for traffic.

Darrine Ranver Ramway.

A special concession was obtained by Mr. E. Keane in 1891, and a line of 19
miles 62 chains has since been made from Guildford along the Darling Range,
more particularly for the purpose of opening up a timber industry. The conces-
gion is now held by the Canming Jarrah Timber Co., Limited.

ToeE JARRAHDALE RATLWAY.

Under a special timber concession agreement the Jarrahdale Timber Company |

have completed a line from Rockingham to their timber mills, a distance of over
twenty miles, and from the mills inland. :

In addition to these railways there are several private tramway lines belong-
ing to Timber Companies in the South and South-Western parts of the Colony,
which eventually may become a portion of the Railway System.

Cossacx-RoEBOURNE TrRAMWAY,
Cossack and Roebourne are joined by a Tramway, 8f miles in length, belong-

ing to and worked by the Government. This line is built to the two-feet gange.
Western Australia has now in working order 204 miles of Government
Railways and 385 miles of private lines, or in all 589 miles open for traffic.

LINES UNDER SURVEY.

The following lines are now being surveyed or constructed :—
Eastern Railway Extension, from Northam to Yilgarn Goldfields, 164
miles,
Greraldton to Mullewa Railway, 80 miles.
Bunbury to the Vasse, about 30 miles.

POSTAL SERVICE.

Enerisa AND INTERCOLONTAT MATL SERVICE.

The English and Colonial Mails arrive and depart weekly. Since the end 0
January, 1888, when the fortnightly contract with the P. and O. Company expire
they have been brought to King George’s Sound, alternately, by the steamers 0
the Peninsular and Oriental Company, and the Orient Company. The steamship:
of the Messageries-Maritimes Company, which are under contract with the Fren
Government to convey a monthly mail between Marseilles and New Caledon
also call in at the Sound, and generally carry a mail for this Colony, Spec
occasional Intercolonial Mails ave, in addition, received and despatched by
vessels of the Adelaide 8.8, Company, a line of which runs irregularly betw
Fremantle and Sydney. All outward mail steamers call in at Adelaide, where
mails are disembarked and conveyed to their destination by rail.

~ fée, 3d.
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King George’s Sound is the first and last Australian porb of
ocean-going 111&1'1 steamers, but the day is probably not V(}ry fagf dciz]élagf xﬂlw: large
mail steamers will call at Fremantle (a point nearer to England than Alb-: o e
land their mails, which will then be despatched by train to Adelaide, 1;111 Y) z‘md
hz_we already been made to the Government to congtruct a railway, upon thOPLOMIS
Grmnt_ System, from the Fastern Digtricts of the Colony to Euéla. Whg Ebln‘d
worl is accomplished, and South Australia has extended her railways to thel-ls:ﬁz

point, Perth will b : 1o
10 olonics, 1 ¢ connected with the capitals of all the other Australian

Evrorean Marns.

The Outward Mails are due at King George’s Sound on Saturdavs
letters should reach Perth on the followi]?g Mon%.ay; this necesssrzhhﬁgll;mgs;vigi-th'e'
often changed, owing generally to the early arrival of the mail steamers which s o
frequently four days in advance of their contract time. The time of their )1'[L11)e
able arrival is therefore always cabled from Colombo, and the closing o% t(;)l;
mails for the colonies at the General Post Office, Perth, is time, so as just8 to lefmlrL
time to’ catch the steamer. They only remain as a rule about six hours in K" ;
Greorge’s Bound before proceeding on their voyage. e

The Homeward Mails close at Perth on Fridays : i
n - Ma ab I ays, and are forwarded by specis
train to Albany, arriving the following morning in time to catch the mail }srtelii({;:l
which is due in King George’s Sound every Saturday. ’

The mails to and fro between Beverle 1 Al ¥
! ) y and Albany are e
Southern Railway, by special trains, once a week, ea,chyway. conveyed by tho Grent

A Travelling Post Office has been established on the Rai
a ety ailway between Fre-
mantle and Albapy, by means of which foreign mails arrivingyat Alba,:llv ztfc
sorted before reaching Perth, thus enabling the General Post Office at Perth to

malke a delivery of the correspondence received fr X ithin half
after the rveceipt of the mail. ! rom abroad within half-an-hour

Postace Rarus.

p any P O i .]l b] ].]'I] i S l &
],e €rs posted a 08 i(}(’, 11)] Jersons IGSICIJHO' Wlthl (5] 3 O

Y C 5 . . 3 ; 5 (J‘
d.ehvel Of su 11 Ocﬁice g 0Z., ld b 1 0z., 2(1. 202., 4_‘d.. T]le]l 2(1. DEY 5 0Z., O

Letters beyond such limits, but within the Colony: 2 ;
Then 2d. per £ oz. or fraction of 1 oz OO 8 o By 1 on, dd

InTERCOLONIAL TEBTTERS.
3 0z, 2d.; 1oz, 4d. Then 2d. per 5 oz Registration fee, 4d.

Untrep Kivepom.

. .
5 02, 25d.; 1oz, 5d. Then 24d. per 1 oz., or fraction thereof, Registration

Pogr Carps.

3d. Post Cards are deliver ithi v
3 ards are delivered within town where posted ; 1d. ones elsewhere

I the Colony, and Eastern Colonies, Quecensland excepted; 2d. Post Cards for

United Kingdom, vid Brindisi or Naples.
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NEWSPAPERS.

Western Australian papers posted within seven days of publication, free
within the Colony.
Do. posted afterwards ..o 1d
Do. ,, to Hastern Colonies ... oad

2
. . 1d. for first 4oz.
Do. ,,  to United Kingdom % 3d. for each additional 2o0z.

PackErs anp PARCELS.

Inland:—2 oz., 1d.; 4 oz, 2d. Then 2d. every 4 oz., or fraction thereof.
United Kingdom :—1 oz, 1d.; 1 to 2 oz, 2d.; 2 to 4 oz., 4d.; 4 to 8 oz, 8d.; 8
to 12 oz., 1s.; 12 to 16 oz., 1s, 4d. :

Parcur Post.
There is no Inland Parcel Post,

ENeLIsSH AND INTERCOLONIAL.

There is at present no Parcel Post exchange established between New South
Wales or Queensland and this Colony.

Vietoria

. 21bs. or under, 1s. 2d.
South A.ustla,]_lzu Each additional 1b., 7d.
Tasmania
New Zealand 21bs. or under, 1s. 6d.
United Kingdom Each additional 1b., 9d.

Parcels must be limited in weight to 11 Ibs., and in size must not exceed 3
feet 6 inches in length, or 6 feet in girth and length combined.

Mowry OrDERS.
There are thirty Money Order Offices established in Western Australia.

Rates of Commission.

Any sum not exceeding

&2 | & | e “ £10

e,

Inland oo | 3d. | 6d. | 9d.

Intercolonial e | e b Iso || 28

United Kingdom, India, Singapore, Hong Kong, ~
Mauritius oo | 1s.| 28| 38| 4s,

Posran NotTss.

Postal Notes have been in use in this Colony since June, 1887. They 2
only negotiable within the boundaries of the Colony, where they are payable
beaver, or, if crossed, to the lawful endorser, at nearly all the principal Po
Offices, if presented within the usual office hours.
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TELEGRAPHS.

The first telegraph line constructed in the Colony was that between P bl
Fremantle (a distance of exactly twelve miles) which was constructed by aelpl-liéglt%
company, and opened for traffic on the 21st June, 1869. This line was taken over
by the Government during April, 1871.

The following are the principal lines which have since been constructed -

Perth to Jarrahdale, Pinjarrah, Bunbury, Vasse, Bridgetown, and

Greenbushes.

»  » Albany, Bucla, and the Colonies.

» » Newcastle, Northam, Beverley, York, Southern Cross, Pingelly,
Wagin, Narrogin, Katanning, and Broomehill.

» o Gingin.

w5 Fremantle.

» s Geraldton, Northampton, Carnarvon, Roebourne, Cossack,

Broome, Derby, Hall’s Creek, and Wyndham.

. Roebuck Bay is the station where the alternative cable of the Hastern Exten-
sion Telegraph Cable Company from Banjowangie is landed, and is 2,491 miles
from Eucla.

~ Wyndham, the Northern limit of the Western Australian telegraphic system,
is 8,181} miles from Fucla, the Southern limit.
. Oable communication is now available from Western Australia to Hurope,
either direct by Roebuck Bay or vid Adelaide and Port Darwin.
TELEGRAPHIG,
Office hours, 8 a.m. to 7 p.m.; Sundays and Holidays, 8 to 9 a.m., and 6 to 7 p.m.

Telegraphic messages ave forwarded to any station in the following parts of
the world at the rates specified, no charge being made for signature and address,
except where specially noted :—

WESTERN AUSTRALIA:

8 d.
. Between Perth and Fremantle 0 6
Ten words { Country offices .. 10
Bxtra words... - each 0 1
Press Rates.
Ten words and under .. 0 6
Thence rising by d per word to 1s. 6d., which covers
100 words
Hach additional 50 words or under .. 0 6
New Sourm Wares:
Ten words, 8s.; extra words . each 0 3
Vicroria:
Ten words, 8s.; extra words .. each 0 8
QUEENSLAND :
Ten words, 4s.; extra words .. each 0 4
Sovre Avustraria—Port Darwin line excepted :
Ten words, 2s.; extra words . . 0 2

Press Rates.
16 to 100 words ... we 80
Every additional 50 words,,,
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TASMANIA : s, d.
Ten words, 4s.; extra words .. each 0 4
(Address and signature, ten words only, sent free).

New ZBALAND:
Ten words, 9s. 6d.; extra words ... .. each 011

Address and Signature eharged for.

EuroPE:

Each word ... e 409

Address and Signature charged for.

On special occasions, when the communication may be kept open after office
hours, and on Sundays, double the ordinary rate will be required upon all Mes-
sa.ges. '

Messages may be transmitted in eypher in the English language on payment
of an additional charge of fifty per cent., but cypher words must not average more
than two syllables.

By Aunthority : RICHARD PETHER, Government Printer, Perth,




