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Foreword 

In recent years, commercial diamond mining has continued to 
develop and is now an established industry in Western Aus- 
tralia. At the same time, there has been heightened interest in 
locating deposits of gems and semi-precious and ornamental 
stone both for export and local processing. The popularity of 
gem collecting as a hobby continues to increase as more people 
than ever have access to the modern technologies of transport 
and navigating equipment. These considerations have prompted 
further revision of this Information Pamphlet, which is part of a 
series designed to assist the interested public in the search for 
minerals and rocks, and to widen their geological knowledge. 

This pamphlet describes precious-stone deposits and lists known 
deposits and occurrences of semiprecious stones. 

Additional information and assistance regarding the search for 
minerals can be obtained from any of the offices of the Geologi- 
cal Survey, where library facilities and databases containing lease 
and tenement details are available. 

Pietro Guj 
DIRECTOR 
Geological Survey of Western Australia 
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INTRODUCTION 

Historically, Western Australia has been associated 
far more with gold fever than with rich endowments 
of precious stones: traditionally diamond, ruby, 
sapphire and emerald (and sometimes opal). Emerald 
occurs in small quantities and has been mined 
periodically since it was first discovered at Poona in 
1912, and the small deposits of precious opal have 
been worked out. 

However, discoveries in the late 1970s of diamond in 
the  Kimberley district a n d  the commercial 
development of two of these deposits has glven a boost 
to the search for precious stones in Western Australia: 
no ruby or gem-quality sapphire has been found. 

In Western Australia there is an abundance of 
semiprecious stones (which are any gemstones other 
than precious stones), particularly those composed 
of silica in both amorphous (opaline) and crypto- 
crystalline forms. Both professional and amateur 
collectors and lapidaries have ample scope to pursue 
their interests, although in such a vast State (2.5 
million square kilometres) travelling costs in the 
process of collecting specimens can be quite high. 

The Western Australian Branch of the Gemmological 
Association of Australia conducts courses on both 
theoretical and practical aspects of gem identification. 
There is a number of shops dealing in rough and cut 
stones in the Perth metropolitan area, and many of 
the larger country t o m s  have a ‘rock shop’ that sells 
specimen material collected from surrounding 
districts. Contact details for the major lapidary 
associations in Western Australia are given later in 
this pamphlet. 

In the 1950s tumble polishing of coloured siliceous 
rocks to produce baroque ‘jewels’ was the popular 
local practice and although this persists, more 



sophist~cated shaping and polishing is now yielding some 
attractive and valuable jewellery. 

of the production of semiprecious stones is not recorded 
as it results from small findings on ground not 
tenements. Such finds are often kept secret by 
and consequen~y the description of localities given below is not 
exhaustive. 

Australia. The fxst pair of 

respectively. Localities are often 

prove rewarding. 

Throughout this pamphlet, reference is made to formal 
stratigrap~c and t e c t o ~ c  names in Western Aus 
Wolli  orm mat ion, Uilgarn Craton). E~lana t ion  

S 

Beauty, d ~ a b ~ t y  and rarity are the generally accepted attributes 
of a gemstone. 



The beauty of a stone may not always be apparent in 
the rough form, the skill of the lapidary may be 
required to exhibit its true virtue. 

The need for durability depends on the use to which 
the stone will be put: rings and bracelets require the 
greatest resistance to abrasion. 

Rarity determines the monetary value of a gemstone, 
and many intrinsically beauti€ul stones may be 
purchased cheaply - simply because they are 
abundant. 

So many varieties of rocks and minerals are regarded 
as gemstones that it is beyond the scope of this 
pamphlet to attempt to describe in any detail methods 
of identification. The intending collector should either 
undertake a formal study of gemmology or at least 
be familiar with an authoritative textbook on the 
subject, such as Borner (1962), Sinkankas (1964, 
1970), Webster (1975), or Schumann (1979). 

There are many pitfalls in the identification of 
gemstones. To take a simple example: it is common 
knowledge that diamond is the hardest of all minerals 
but to test a diamond by hitting it with a hammer 
would be disastrous as, like many other gemstones, 
it is brittle and readily shatters. The distinction 

or abrasion) and toughness (the ability to sustam a 
blow without fracture) shoul 

etween hardness (the ability to withstand scratc 

ver, despite the dif~cultie 
or mineral with at 

transparency and having a textural uniformity such 
that it can be shaped and polish may be worth 
collecting. Experience is obviously best means of 
developing discn~ination. 

r gemstones it is best to start in 
he material sought. 
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Some of these localities are described later. The more experienced 
prospector will obtain the best available geological information 
on the search area so that efforts can be concentrated in suitable 
host rocks. I t  is to be noted, however, that the more durable 
gemstones resist weathering processes and may be transported 
some distance from their source to be found in river beds or 
alluvial deposits. In fact, unless the search is to be confined to 
specific types of gemstones, it is true to say that almost all 
geological environments are capable of yielding some gem-quality 
material, particularly the extensive semi-arid regions of Western 
Australia, where conditions have been ideal for the process of 
secondary silicification. 

This process - the permeation of rocks and soils by silca-rich 
groundwater over a long period - imparts the textural uniformity 
of a ‘glass’ to an otherwise non-uniform material and thus 
renders it capable of accepting a high polish. Silicification, aided 
by colour derived from various trace elements present in the 
original rock or soil, results in the wide variety of attractive 
common opals to be found in Western Australia. 

For the novice ‘fossicker’ the frst essentials are keen eyesight, 
patience, a locality map, geological hammer, a carborundum 
stone, a x10 hand lens, and a plentiful supply of small sample 
bags. Closely examine with the hand lens any rocks with which 
you are not already familiar. In some coarse-textured rocks the 
individual minerals may be large enough to pick out. Nodular 
concretions in soils or friable rocks should be broken open (if 
large) or abraded with the carborundum stone (if small) to 
determine what lies beneath the outer encrustations. Colour is 
best revealed by wetting the cleaned surface. If the wetted surface 
dries very quickly then the rock is probably too porous to accept 
a polish. Each specimen should be separately bagged, numbered, 
and its exact locality recorded in a notebook or plotted on the 
locality map. Identification of material collected may not be 
achieved until much later, by which time memory of the locality 
may be lost. 

Carefully examine creek beds and any natural or man-made 
openings (with the exception of abandoned mine shafts or other 
dangerous situations). Particular attention should be paid to 
the zones immediately adjoining changes in rock type. 



Where, and under what conditions can one collect 
rock and mineral specimens in Western Australia? 
These activities are governed by the Mining Act 1978, 
Regulations issued under the Act, and subsequent 
amendments to both. This legislation is complex and 
can only be briefly summarized here. Anyone 
intending to carry out a serious prospecting program 
that involves excavations or other disturbance to the 
environment should consult the legislation directly. 

The Act provides for a document called the Miner’s 
Right. This document, which can be purchased from 
the Department of Minerals and Energy, either at 
Mineral House in Perth or at any Mining Registrar’s 
office, authorizes the holder - with a number of 
restrictions - to prospect or fossick on any Crown 
land in the State that is not already held as a Mining 
Tenement, and to remove up to 20 kg of material. In 
addition, an amendment to the Act allows the holder 
of a Miner’s Right - subject to having previously 
obtained written permission from the holder of a 
Mining Tenement - to fossick on that tenement. 
‘Fossicking’, in this context, means prospecting for 
minerals - other than gold and diamond - by means 
of hand tools only: metal detectors and any kind of 
power -driven equipment are specifically excluded. A 
Miner’s Right currently (1994) costs $20 and remains 
valid for the lifetime of the holder. 

The only way to be certain about the status of any 
particular tract of land is to check at the nearest (or 
the Perth) office of the Department of Minerals and 
Energy. Outside the southwest agricultural area, 
much of the land (including pastoral leases, reserves 
for the purpose of mining, and reserves for Public 
Utility [Land Act 19331) is Crown land in this sense: 
other reserves are not. Even on Crown land, 
prospecting and fossicking are not permitted within 
100 m of any cropped area, structure, or other 
improvement, or within 400 m of any water source. 
In the southwestern part of the State, much of the 
land is private property, and permission must be 



obtained from the owner or occupier before entering the property. 
Databases are available for consultation by the public who wish 
to know more about tenement holdings. 

On the other hand, a number of local shires (e.g. Carnarvon, 
Norseman) throughout the State have special ‘fossicking areas’ 
set aside, and a visit to the nearest municipal office or tourist 
centre is often advisable. 

Aboriginal reserves and archaeological sites, and National Parks, 
are governed by other legislation. They are not generally available 
for prospecting or fossicking. Common sense, and consideration 
for the rights of property owners and others are essential. 
Remember that the holder of a Miner’s Rght is legally responsible 
for any damage that may be caused by his or her prospecting 
activities. 

Finally, a word on safety. In recent years, the technology of 
transport and navigation has advanced enormou 
than ever own or have access to 
driven navigation systems that use 
are available at increasingly reasonable prices. 

Nevertheless, it is essential 

a  andb book on s 

Service). 



DIAMOND 

Diamond is a pure, crystalline form of carbon, and is 
the hardest natural substance known. I t s  dura- 
bility, high refractive index, and dispersion give it 
unexcelled brilliance and fire when cut and polished 
as a gemstone. A large, clear, flawless diamond may 
be extremely valuable, but it is worth remembering 
that most diamonds mined are small, flawed and 
strongly CQloUred, and are suitable only for industrial 
uses such as drilling bits and grinding paste. 
Diamonds crystallize in the cubic system but the cube 
shape is rare; dodecahedral and octahedral forms are 
more common, but most stones are irregular. The 
colour of diamond ranges from black, through brown 
and yellow, to white, with dramatically increasing 
value. Pink and blue ‘fancies’ are even more valuable. 
~ i amonds  are measured in carats; one carat weighs 
200 mg (one-fifth of a gram). 

es are con 

1% of pipes contain commercial amounts of diamond 
at grades of 20 carats per 100 tonnes or more. 

loration for diamond is an expensive and lengthy 
e resources of individual g and is beyond 



prospectors. Exploration usually involves s t ream- 
sediment sampling on a regional basis and the separation of 
heavy minerals in the search for indicator minerals (I.M.). The 
diagnostic heavy minerals include chrome pyrope, chrome 
diopside, picroilmenite, magnesian chromite and, of course, 
diamond itself. Other methods used to locate pipes include 
photogeology, aerial and ground magnetic surveys, and soil 
geochemistry. Once a pipe is found, it must be evaluated by 
means of extensive drilling, trenching, and the processing of 
bulk samples of several hundred tonnes. 

Alluvial diamonds were first found in Western Australia by gold 
prospectors at Nullagine ( ) in 1895. Over the years a 
few hundred stones have been recovered from old river gravels, 
but their source is unknown and the largest stone is only 3.5 
carats. 

In 1939, Professor Rex Prider of the University of Western 
Australia suggested a genetic simi 
plugs in the Noonkanbah area of 
kimberlites of Southern Africa. 
intrusions prospecte 
from Mount Abbott 

.M. and a few 



of gravel were processed to produce 16.6 x lo6 carats 
of diamond. Lower grade alluvial deposits in Lower 
Smoke Creek and surrounding areas average only 1 
carat per tonne but may be mined in the future. The 
mine developed on the pipe itself has cost $450 million 
and production began in December 1985. Another 
small diamond mine based on alluvial deposits along 
Limestone Creek and Bow River came into production 
in 1988. From 1985 to the present, annual production 
has varied from 25-40 million carats with 3-8 Mt of 
gravel being processed. This has made Australia the 
largest producer of natural diamonds in the world. 
The quality of the diamonds, however, is low: only 
5% are gem quality, while 55% are of industrial 
quality. The remaining 40% are ‘cheap gem’ quality, 
used either as diamond ‘chips’ or as high-quality 
industrial diamonds. Few stones are larger than 1 
carat and the largest stone is only 32 carats: the 
average value of the diamonds is around U.S.$lO per 
carat. 

Note:In terms of the Argyle Act (1979) the general 
public and prospectors are forbidden entry, and the 
right to fossick, in the designated areas of the Argyle 
mine and the Ellendale area. 

Three small diamonds have been recovered from a 
group of small alkali picrite pipes in the vicinity of 
Wandagee Hill, northeast of Carnarvon. Alk 
is the only other known host rock for diamond. 
Exploration in the southern half of the State has 
recovered a few kimberlite I.M. from widely scattered 
localities, and an occasional small diamond, but no 
diamondiferous pipes. Whilst diamond exploration in 
the State has declined since the peak of the early 
1980s that followed the Argyle discovery, there has 
been a surge in interest (although to a lesser degree) 
since 1987, with annual expenditure exceeding $25 

on for the last four years. A number of indications 



of diamond occurrences have been announced over this period 
(particularly since 1991) in the Kimberley, East and West pilbara, 
Nabberu-Gascoyne, and Eastern Goldfields, and test plants are 
currently operating to evaluate the commercial recovery 
possibilities at (at least) two locations. In addition, the search 
for offshore potential has commenced off the northeast Kimberley 
coast and has attracted significant interest from investors. 

EMERALD 

Emerald is a brilliant green transparent variety of beryl. In 
Western Australia, total emerald production to the end of 1980 
is 48 165 carats (9633 g). The value of the stones is recorded as 
$109 570. Average current prices do not render the emeralds 
discovered in the State so far commercially attractive; the gems 
are generally of inferior quality. Although rumours to the contrary 
persist, no especially valuable gem is confirmed to have been 
recovered in Western Australia. The highest prices known to 
have been paid were $74 per carat and $125 per carat, 
respectively, for productions of 9 carats in 1974 and 7 carats in 
1978 from Poona. 

Almost all the production has come from around Poona, where 
emerald was first recognized in 1912. ~overnment Geologist 

odward first reported the occurrence of emeralds in 
1914 after material was presented to him by Mr A.P. Ryan, a 
local prospector. The emerald occurs in both mica schist and 
quartz-beryl pegmatite matrix. The best emeralds are found in 
mica schist adjacent to beryl-bearing pegmatite. Here the crystals 
are greener, more translucent, and sometimes attain gem quality. 
Initially, due to the weathering of gangue minerals, translucent 
badly flawed stones were found in situ and free of matrix. 

Only in 1977 was the first underground mine (the Aga Khan) 
set up; however production did not commence until 1979. Initial 
production of 1205 carats ($7230) came from a 20 tonne parcel, 



Poor -quality emerald eryl occur at Noongal 
(about 130 km sout of Poona) in granitic 
pegmatites which cut mafic and ultramafic rock. 
Associated minerals are topaz, lepidolite, tourmal~e,  
and muscovite. The colour of the beryl ranges from 
white to dark green (emerald). All emerald crystals 
that were extracted contain flaws, and were taken 
from biotite schist in a geological setting similar to 
that at Poona. No production figures are available 
for emeralds from Noongal, and the amount is 
assumed to have been small. 



Menzies (42: 3038) 

This emerald deposit is located near Wonder Well on Riverina 
Station some 40 km west of Menzies. Again, the geological setting 
is similar to that at Poona. 

Production over the years has been intermittent, but a small 
mining operation here (currently dormant) is reported (1989) to 
have yielded over 3000 g of emeralds to a value of around 
$10 000. However, several excellent but unreported stones are 
rumoured to have been won in the Menzies area. 

cc 

Beautiful green flawed crystals of insuf~cient ~ a n s p ~ e n c y  to 
be of high value have been found at in 

e Yalgoo Gold~eld. 



SAPPHI RE 

Green, yellow, and blackish-blue sapphires were 
reported (1992) to have been found in some 
abundance near Kununurra ( in the northeast 

erley. No  further in tion has  been 
oming. 

SILICEOUS GEMSTONES 

ily can be classe 

es ite . 

Se e 
or 
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Varieties of common opal are widespread in Western Australia. 
Simpson (1952, p. 313-24) lists 78 localities at which common 
opal has been found, and without doubt many times this number 





A number of parochial terms have been used in the literature 
(e.g. ‘mookaite’ and ‘peanut wood’); where known, a brief 
explanation is given. 

The following is a list of descriptions, in alphabetical order, of 
localities of siliceous gemstones in Western Australia. The first 
number inside the brackets refers to the position marked on 
Map 2. 

BaZfour Downs (17: 3052): Brown and white agate is found on 
Balfour Downs Station. 

Bamboo Spring (24: 2649): Chalcedony and finely banded agate 
have been reported from a number of localities around the head 
tributaries of the Ashburton River. Among these localities are 
Bamboo Spring on the Ethel River, and Ilgarari on Bulloo Downs 
Station. 

Bamboo Springs (14: 2853): Quartzite and basalt rocks near 
Bamboo Springs contain veins of chalcedony and inferior opal; 
the chalcedony is often finely banded. 

Beacon (50: 2437): Gem-quality smoky quartz, citrine and 
quartz crystals have been reported from a locality 17 km 
northwest of Beacon. The crystals are found in soil that has 
formed over quartz-filled easterly trending fractures. Enquiries 
can be made locally. 

BeZeZe (28: 2545): A green chromiferous opal has been collected 
on this station. 

BuZZ~nch (51: 2736): Massive milk-white opaque opal, known 
locally as ‘enamel’ has been collected from Manxman, 8 km 
northwest of Bullfinch. 

BuZong (58: 3236): ‘Moss’ or ‘lace’ opal has been found 
associated with magnesite on hills of serpentinite in the country 
between Bulong and Lake Yindarlgooda. Veins of both 
chrysoprase and green common opal occur here, particularly in 
the Taurus group of mines, 6 km’ northeast of Bulong townsite, 
where mixed siliceous material has been worked. In 1958, 1 1.3 kg 



of opaline silica and 2.268 kg of chrysoprase were 
produced from this area. 

Byra (27: 2145): Both tiger’s eye and cat‘s eye opal 
are found near Yarra Yarra Creek on Byro Station in 
the Gascoyne Complex. In 1960, 54.4 kg of ‘tiger eye 
opal‘ was raised and sold for $97. This deposit is 
situated 6 km south-southeast of Coontrabillily Well 
on the southern side of Tathire Creek. The material 
is derived from an opdized silica capping on deeply 
weathered ultramafic rock. Small amounts of gem- 
quality opaline silica occur one kilometre northwest 
of Iniagi Well and north of Meegea Hill. The material 
is found in jasperoidal silica cappings on ultramafic 
rocks. 

Chichester Range (6:2454-2753): Agate occurs in 
vugs and amygdales within the Maddina Basalt 
throughout the Chichester Range (see also ‘Hamersley 
Range’). 

Comet Vale (44: 3138): Fine-quality chrysoprase 
occurs in veins. 

Coolgardie (55: 3136): See ‘Precious opal‘. 

Copper Hi& (12: 2854): Veins of banded chalcedony, 
up to 0.3 m thick, occur in Archaean felsic volcanics 
between Copper Hills and Budjan Creek. 

Cowarna (68: 3335): See ‘Precious opal‘. 

Croydon Homestead (8: 2455): A pale-green chert, 
which occurs in faults through granite southeast of 
Croydon Homestead, makes a delicately coloured 
tumbling stone. 

Cue (36: 2443): Striking red- and black-banded 
common opal occurs here. 

Davis River (16: 3053): Brown and white agate is 
abundant in the gravels of the Davis-Oakover-De 
Grey River system. 
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Talc 

Talc from Coodawa (40: 2039), 10 km east-northeast of Three 
Springs, is readily carved and takes a good polish. 

Topaz 

It has been reported that cabochons have been cut from pale-blue 
semitransparent topaz that occurs at Londonderry (47: 3135), 
in association with petalite in pegmatite 'veins, and at nearby 
Grosmount. A transparent blue gem-quality topaz has been 
found associated with beryl in pegmatite at Noongal (Melville) 
(38: 2241). Localities where white translucent topaz occurs in 
pegmatite are Mount Francisco (10: 2655) (mainly opaque), 
Globe Hill (19: 1952), and Poona (34: 2343). 

Tu rq u o i se 

A little turquoise associated with quartz-filled joints in Archaean 
felsic tuff has been found 4 km west of Queen Lapage mine, on 
the northwest edge of Lake Yindarlgooda (44: 3236). I t  is not a 
commercial deposit. 

Tou rm a I i n e 

Tourmaline has been reported from many localities throughout 
the State, and has been mined in several. 

Dravite (brown translucent to transparent tourmaline), to the 
value of $15 593 from 9640 kg raised during 1969-1970, has 
been produced from an opencut 9 km north of Yinnetharra 
Homestead (23: 2148). The dravite occurs in zones parallel to 
the schistosity in a phlogopite (mica) schist within augen gneiss 
in the area. Black tourmaline has been prospected 1.5 km to 
the north in mica schist. 

Dravite has also been reported in migmatite from a number of 
localities between Thirty One River and Momssey Creek. 



Large crystals of black tourmaline (schorl) are a 
common accessory in muscovite-bearing pegmatite 
bodies in the Yinnetharra area. In the Cairn mining 
area (24: 2148). which is 14 km northwest of 
Yinnetharra Homestead, 1035 kg of schorl realized 
$2123 during 1972 and 1973. 

Both varieties have been sold as specimen material 
only. Transparent gem-quality tourmaline has not 
been found at these localities. 

Zoned pink and  green tourmaline crystals 
approaching gem grade have been collected from a 
large pegmatite vein in the valley of Cattlin Creek 
(53: 2930) about 2 km northwest of Ravensthorpe 
(especially on the west side of the Newdegate road), 
and at Cocaranup (2830). 

Tourmaline is widespread in the kchaean pegmatite 
veins of the Pilbara Craton; most of the material is 
black and opaque. Large masses of indigo-blue 
tourmaline have been found in the Wodgina district 
(11: 2655), in particular on the former Mount 
Cassiterite, Commonwealth, Chamberlain, and 
Tinstone claims. This is apparently derived from the 
biotite-chlorite schist forming the wall of pegmatite 
veins. These are considered to be specimen rather 
than gem quality, as the masses are composed of 
aggregates of prisms no larger than 2 x 0.2 mm. 

Bluish-green tourmaline of lesser gem quality is found 
in pegmatite at Spargoville ( 

Va r i sc i t e 

The green hydrated aluminium phosphate, variscite, 
has been found at four localities in the Peak Hill 
Mineral Field. 

I t  has been mined 1 km north and 5 km southwest 
of Mount Deverell ( 7: 2~48).  These two localities 
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LAPIDARY ASSOCIATIONS 
IN WESTERN AUSTRALIA 

There are several lapidary associations in Western Australia. As 
a number of these are loosely constituted local associations 
around the State, there is little to be gained from listing here 
their current but often imminently obsolete details. However, 
up to date information on clubs, societies and fossicking areas 
ete. may be sought from 

The Lapidary Association of Western Australia Inc. 
P.O. Box 807 
CLOVERDALE WA 6105 
Ph: (09) 277 5883 

The Gemmological Association of Australia 
WA Branch 
PO Box 355 
NEDLANDS WA 6009 
Ph: (09) 387 5959 

(09) 384 1609 
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GLOSSARY 

Amphibolite: A dark-coloured, coarse-grained rock 
consisting mainly of amphibole and 
plagioclase. I t  is a product of 
metamorphism of dolerite and basalts. 

Archaean: 

Basalt: 

B r e c c i a : 

Cabochon: 

Carat: 

Chatoyancy 

Costean: 

Craton: 

Crosscut: 

The period of time in earth history prior 
to 2500 million years ago. 

A dark-coloured, fine-grained volcanic 
rock. 

A sedimentary rock in which the 
coarse-grained fraction consists of 
broken angular fragments. 

An unfaceted cut gemstone of domed 
or convex form. 

A unit of weight for gems, equal to 200 
mg (i.e. 0.2 g). The term is said to have 
been derived from the weight of a seed 
of the carob or locust tree. 

’: Commonly known as the cat’s-eye 
effect, this is a silky sheen which is 
concentrated in a narrow band of light 
that changes its position as the miner 
is turned. 

Shallow pit or trench designed to expose 
rocks of interest. 

A part of the Earth’s crust that has 
attained stability, and has been little 
deformed for a prolonged period (syn: 
Block). 

at cuts across the trend of 
rocks. 



Crypto- 
crystalline: 

crystal: 

Dolerite: 

Doublet: 

Drive: 

Felsic: 

Gemstone: 

Gneiss : 

Granite: 

~mber l i te :  

Textural term describing a specimen consisting 
crystals that are too small to be recognized a 

of 
id  

separately distinguished, except by powerful 
magnification. 

A homogeneous body which has plane and often 
lustrous faces which are indicative of a regularity 
in its molecular arrangement. A particular crystal 
shape is characteristic of that mineral. 

A dark-coloured, medium-grained igneous rock 
which commonly cuts across other rocks in tabular, 
intrusive masses. 

A gem substitute composed of two pieces of gem, 
glass or synthetic material fused or cemented 
together. 

A tunnel driven along the trend of the reef. 

Said of igneous rock composed chiefly of 
light-coloured minerals. A term derived from 
feldspar and silica. 

Any mineral, rock, or other natural material which, 
when cut and polished, has sufficient beauty and 
durability for use as a personal adornment or other 
ornament. 

A metamo~hic rock in which light-coloured bands 
rich in feldspar and  quartz alternate with 
d ~ k - c o l o ~ e d  bands rich in biotite and hornblende. 

A light-coloured, coarse-grained igneous rock 
composed chiefly of quartz, feldspar and mica; 
usually forms large masses. 

A rock composed of alternating layers of fine 
hematite and light-coloured chalcedony. 

A brecciated igneous rock that forms small vertical 
cylindrical bodies. I t  is greenish blue in colour, 



Lamproi te : 

Mafic: 

igmatite: 

Pegmatite: 

Por 

but weathers at the surface to become 
a crumbly yellowish rock. I t  sometimes 
contains diamonds. 

A brecciated near -surface igneous rock 
that forms cones, pipes and sheets. I t  
is greyer than kimberlite, and often 
contains diamonds. 

Said of an igeous rock composed chiefly 
of dark-coloured minerals. A term 
derived from magnesium and ferric. See 
also ultramafic. 

at is the result of molten 
granitic material invading country rock. 

An exceptionally coarse-grained igneous 
rock, composed mainly of quartz, 
feldspar and mica, which frequently 
forms veinlets intruding other rocks. 
Pegmatites are often a fruitful source of 
gems. 

igneous rock of fe 



Shale: A laminated sedimentary rock consisting of various 
clay minerals assimilated into thin beds. Grains 
are too small to be recognized with the naked eye. 

Sill: A tabular igneous body intruded parallel to the 
planar structure (e.g. bedding) of the surrounding 
rock. 

Triplet: The opal triplet is a simple opal doublet (usually 
composed of a thin piece of precious opal backed 
by common opal) to which is cemented over the 
top a suitably fashioned cabochon of clear quartz. 

Tuffi A rock formed of compacted fine debris that was 
by explosive volcanic action. 

Ultrama~c: Said of an igneous rock in ich there is a very 
high content of dark-coloured mafic minerals; an 
extreme variety of ‘mafic’. 

Vesicle: shape in a volcanic rock, 
le d u r i ~ g  

is a very 
content of dark erals; an 

Vesicle: 



Crystal systems 

Minerals with a definite molecular structure form 
crystals according to one of seven systems. However, 
a crystal is characterized not only by its internal 
atomic arrangement, but also by its external form. 
Within each of the basic systems outlined below, the 
crystals of individual minerals often splay numerous 
faces at various angles to form complex but  
predictable shapes. More detailed information and 
sketches may be obtained from most books on 
minerals and gemstones. 

: Three mutually perpendicular axes of equal 
length (e.g. garnet: d~amond). 

e mutually perpe 
are of equal len 

icular axes, two 
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Map 1 : Localities for gemstones (other than 
siliceous) in Western Australia 

1. North Kimberley Province and 37. Bowes Rver (moonstone) 
King George River (diamond) 38. Noongal (emerald and 

2. Kununurra (‘zebra’ rock) topaz) 
3. East Kimberley Province anD 39. Ninghanboun Hills 

Argyle prospect (diamond) (variscite) 
4. West Kimberley province(diamond) 40. Coodawa (talc) 
5. East Kimberley region (prehnite) 41. Paynes Find(amazonite) 
6. Mornong Well (cNorite-serpentine 42. Menzies (emerald) 

asbestos rock) 43. Namban (epidote-rich 
7. Roebourne (serpentiniterhodonite, rocks) 

zoisite, and emerald) 44. Lake Yindarlgooda 
8. Nunyeny (serpentinite) (turquoise) 
9. Mount Satirist (serpentinite) 45. Bulong (magnesite) 

10. Mount Francisco (topaz) 46. Lake Rebecca (magnesite) 
11. Wodgina (emerald and tourmaline) 47. Londonderry (petalite, 
12. McPhees Hill (emerald) beryl, lepidolite, and topaz) 
13. Pilgangoora (emerald) 48. Spargoville (tourmaline. 

beryl, and aquamarine) 14. Soanesville (serpentinite) 
15. White Quartz Hill (emerald) 

49. Kambalda (magnesite) 
50. Bineringie Station 

16. Lionel (serpentinite) IamazoNteI 
17. Nullagine (diamond) 
18. Nanutma (marble1 

51. Jacobs Well and Dangin 
(corundum) 

52. Glen Mervyn (garnet) 

53. Cattlin Creek (tourmaline) 

19. Globe Hill (topaz, fluorite) 
20. Mount De Courcy (marble) 

2 1. Cheela Outcamp (marble) 54. Cam Riche leuidote-rich 

and Katterup (heliodor) 

. -  
22 and 23. Hamersley Iron Province rocks) 

lhematitel 55. Cape Arid (amazonite) 
24. Cairn mining centre 56. Meintheena, Ngarrin 

Creek, Cookes Creek 
(fluorite) (tourmaline) 

and aquamarine) 58. Mdgine Hill (fluorite) 
25. Yinnethma (tourmaline, beryl 57, Speewah Station (fluorite) 

26. MountPhillips (amethystand 

27. Mount Deverell (variscite) 
28. Sawback Bore (variscite) 
29. Mount Padbury (variscite) 
30. Morgan Range (moonstone) 
31. Wingelina (magnesite) 
32. Byro (corundum) 
33. Belele (variscite) 
34. Poona ( e m d d , a q u a m a r i n d  

35. WardaWma(emerald and 

36. Lake Austin (calcite) 

59. Mount Elvire (fluorite) 
I$-’net) 60. Tabba Tabba (lepidolite) 

topaz) 

amazonite) 
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ap  2. Localities for gemstones (siliceous) 



1. Halls Creek 
2. PooleRange 
3. Roebourne and Karratha 
4. OrdRange 
5. De Grey River 
6. Hamersley and Chichester 

7. Gregory Gorge and Mount 

8. Nunyerry and Croydon 

Ranges 

Herbert 

Homestead 
9. Kangan 

10. Wodgina 
1 1. Marble Bar 
12. Lionel and Copper Hill 
13. Mount De Courcy 
14. Bamhoo Springs 
15. Marillana 
16. Davis River 
17. Balfour Downs 
18. Rudall 
19. Wandagee Station 
20. Mundiwindi 
2 1. Kennedy Range 
22. Mooka 
23. Yinnetharra and Mount 

24. Bamhoo Spring 
25. llgarari 
26. Gascoyne Junction 
27. Byro 
28. Belele 
29. Weld Range 
30. Nannine 
3 1. Gabanintha 
32. Wiluna 
33. Wingelina 
34. Kalbarri 
35. Poona 
36. Cue 
37. Jutsons Rocks 
38. Morawa 
39. Rothsay 
40. Fields Find 
4 1. Pinyalling Hill 
42. Paynes Find 
43. Jowett Well 
44. Comet Vale 
45. Yerilla 
46. Yundamindera 
47. Linden 
48. Moora 
49. Wandarra Estate 

Phillips 

50. Beacon 
5 1. Bullfinch 
52. Mount Jackson 
53. Ora Banda 
54. Grants Patch 
55. Coolgardie 
56. Kalgoorlie 
57. Smithfield 
58. Bulong 
59. Jubilee 
60. Lake Rehecca 
61. Goomalling 
62. Northam 
63. Mount Bakewell 
64. Westonia 
65. Spargoville 
66. Widgiemooltha 
67. Paris 
68. Cowarna 
69. Norseman 
70. Stirling Range 
7 1. Gnowangerup 
72. Warburton Fknge 
73. Warrawoona 
74. Divide Creek 
75. Marshall Creek 



Copies of this booklet can be obtained from: 

Mining Information Centre 
Department of Minerals and Energy 
100 Plain Street 
EASTPERTH WA 6004 
Telephone: (09) 222 3459 
Facsimile: (09) 222 3633 






