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THE MINERALS OF TASMANIA.
By W. F. Perterp, C.M.Z.S.

(Read June 14, 1909.)

INTRODUCTION.

[T is the earnest desire of the compiler of this revised
Catalogue of the minerals known to occur in Tasmania
to make it such that it may be advantageously referred to
for information on the subject of the great variety of
beautiful, useful, and scientifically interesting minerals
which have been, or are now, recorded as occurring in this
island.  The descriptive articles respecting the occurrence
and peculiarities of the more important have been rewrit-
ten so as to embody the latest information as to associa-
tion, crystallisation, and paragenesis of the respective
species. As might be expected, much of the matter is
necessarily collated from general sources, but a consider-
able portion may be taken as original, more particularly
that which treats of localities. This may be attributed
to the unusual opportunities enjoyed by the writer, coupled
with the facilities afforded by several friends who have
been induced to interest themselves on the subject.
Although written in as simple language as the subject per-
mits, it has been assumed that the reader has at least a
slight knowledge of the subject dealt with.

The last Catalogue of the minerals known to occur in
Tasmania was published in 1896. Since that year a con-
siderable amount of work has been accomplished by vari-
ous observers, and a careful record has been kept with a
view to still further elucidating the mineralogy of this
island, primarily from a purely scientific standpoint, and
to a certain extent from the inseparable economic aspect ;
but as the context will clearly show, the Catalogue is
essentially a compilation for handy reference by those
interested in Tasmanian mineralogy.

In explanation of its production, it may scarcely be
necessary to mention that to the modern geologist the
science of mineralogy is of ever-increasing interest, as its
methods are still further applied to the elucidation of the
igneous and other rocks which constitute the earth’s crust;
while to the chemist the compounds which form the mineral
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species are a never-ceasing field of observation and interest
on account of their homogeneous combination and peculiar-
ities of crystallisation. During the past few years a com-
paratively large amount of serious petrographical work
has been accomplished with regard to Tasmania in corre-
spondence with the progress of investigation in other parts
of the world, with the result, as might be expected, of
adding to this Catalogue many minerals of considerable
scientific interest. The important thesis of Dr. F. P.
Paul* on the singular, and to some extent unique, igneous
alkaline complex of Port Cygnet and the rocks of the Shan-
non Tier has been an important factor in adding several
heretofore unrecorded species of essential and accessory
rock-forming minerals to those already known to our lists
The interest taken in and the assistance rendered by that
veteran in petrographical science, Professor Rosenbusch,
of Heidelberg, has not only stimulated research in pet-
rology and its resulting mineralogy, but has confirmed or
otherwise the labours of our local workers.

The exploitation of several mining localities, which were
practically in the early days of their inception 13 years
ago, when the last compilation was published, has materi-
ally extended our knowledge of the mode of occurrence,
affinities, and genesis of many of the then appreciated
species, as well as added to the number of metal-bearing
minerals with which we were at that time acquainted.
These remarks more notably refer to the cupriferous
minerals of the Lyell mining field, the lead-zinc mines of
the Mt. Read and Rosebery fields, and the varied metallic
minerals and their associates which recent investigations
have shown to occur in the Middlesex, Heazlewood, ana
Bischoff districts.

To the mineralogist the secondary derivatives from the
metallic ores, although as a rule of no great commercial
importance, have a peculiar fascination owing to the
duplex aspect of ‘their generally beautiful colouration,
and because in many instances they present perfect
examples of natural crystallisation. In addition, their
modes of occurrence, origin, and geological relationship are
to the ohservant fascinating studies, and in this record an
endeavour has been made to show that even the metal-
bearing minerals, primary and secondary, have much in
themselves worthy of careful attention, strictly outside

* Beitriige zur petrographischen Kenntnis einiger foyaitisch-theralitis-
her Gesteine aus Tasmanien. Tschermak’s Mineialogische und Petro-
graphische Mitteilungen. Band 25, Heft IV., Wien, 19086.
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of their intrinsic value, important as that may be. It may
not be out of place in this connection to emphasise that
the study of mineralogy does not necessarily mean mining,
practical or speculative, although mining unquestionably
includes dealing with minerals. It more properly refers
to an attempt to elucidate their structure, chemistry,
associations, and geological occurrences. In fact, the vast
bulk of what are termed species of minerals, or those which
have received distinctive appellations, are absolutely with-
out intrinsic valve. It may be said, without danger of
a serious perversion of fact, that of the enormous number
of mineral substances which are already known to science,
not two per cent. have any direct or indirect commercial
importance ; but as products of Nature's handiwork all are
worthy of the study and attention of the chemist, the
petrologist, and those interested in natural science. The
mineralogist is always engaged in revelling in the mysteries
of his study, yet it is ever evident that each fresh discovery
still further impresses him with the fact that there is yet
more to learn, even about what are apparently the most
simple substances.

Any explanation of the larger and more abstruse subject
of the genesis of ore-deposits has not been seriously under-
taken, as that is a task for the advanced specialist, who
would need much collateral information, both local and
scientific, on which to formulate any rational theories as
to the varied conditions which govern the deposition of
minerals in the different classes of lode formation and
filling.

From the last published Catalogue several species have
been eliminated, either because their occurrence in this
island has not been confirmed, or that their presumed
identification was in error; but to compensate for this a
large number —considerably over 100—have been added.
Some few of these had been overlooked, but the greater
number are the result, as already indicated, of investiga-
tion during the past few years.

The number of species and varieties of minerals herein
referred to is approximately 330, which may be regarded
as a remarkably large number, considering the com-
paratively restricted area of the island. Although this
number may, and doubtless will, be augmented as investi-
gation proceeds, it is reasonable to suppose that we now
possess a fair knowledge of the mineralogy of the State,
thanks to the services rendered and encouragement given
by willing helpers.
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The writer is under personal obligation for information
to Messrs. R. Sticht, L. K. Ward, O. E. White, W. R. Bell,
W. E. Hitchcock, and several others, who by giving
localities and forwarding specimens have rendered valu-
able assistance, and it is to his friend Mr. W, H. Twelve-
trees that his special thanks are due for so much kindly
advice and help, which have materially lightened his self-
imposed task.

January 18, 1910. BT

1. AcaLusiTe. (See Toraz.)

2. AcrivoLiTE (Metasilicate of Calcium, Magnesium, with
Protoxide of Iron).

This is the comparatively abundant green-coloured
fibrous variety of amphibole. It crystallises in the mono-
clinic system, the crystals heiniéong slender prisms, which
are remarkably brittle. It also occurs in fibrous aggre-
gates which are often arranged in wedge-shaped masses, and
occasionally assume an asbestiform character.

The radiating variety occurs a few miles south of the
Hampshire Hills on the Upper Emu River. It is found
associated with iron garnet, amethystine quartz, and
fibrous radiating iron oxide, which is probably limonite.
At the Heazlewood it is plentiful in spreading and radiat-
ing acicular bunches of considerable size and green colour-
ation. Occurs in large masses on the River Forth, about 3
miles from Mt. Claude. On the Whyte River, near the
base of the Meredith Range, this mineral occurs of a dark
asparagus-green colour—much resembling the variety
termed calamite—containing minute bunches of asbestos
and particles of mountain cork, the whole closely inter-
mixed with bands of a yellowish-brown garnet rock which
rarely contains molybdenite. The mountain cork is of a
spongy and closely-interlaced structure, pale-brown to
brownish-green in colour, and is stained with iron oxide.
At the Savage River it occurs in considerable abundance
with cupreous pyrites and magnetite. At the Colebrook
Mine, North-East Dundas, it has been obtained as very
fine and beautiful radiating bunches, intermixed with
axinite and pyrrhotite. At this mine it also is found in
a semi-decomposed condition, with a little cuprite, and is
at times encrusted with thin films of native copper. Well-
developed crystals of axinite are commonly implanted and
embedded in this association of minerals. It is plentiful
at Barn Bluff in association with pyrites of various descrip-
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tions, and is often much decomposed, when it readily falls
to pieces. At Dundas it occurs in limited quantity, but
well developed, of a remarkably bright-green colour.

3. Apuvraria (Polysilicate of Aluminium and Potassium ).

This is a variety of orthoclase felspar, which is also
known as moonstone. It occurs in large crystalline masses
porphyritically disseminated in granite. It is usually
almost white, but varies to a pale-green colour.

Locality: Coldstream Rivulet, a tributary of the Hus-
kisson River, and also at the Tasman Rivulet, with quartz
of various forms (W. R. Bell).

4. AuBiTE (Polysilicate of Aluminium and Sodium ).

This triclinic soda felspar occurs in solid, irregular, sub-
translucent, and compact masses, which are milk-white,
at the Heazlewood River. It has also been detected in
limited quantity in the mica-sdlvsbergite of Port Cygnet
and at Mt. Lyell.

. ALMANDITE (Orthosilicate of Aluminium and Iron).

The common aluminium-iron garnet. Occurs in small
crystals, which are translucent and of fair colouration, at
North Mt. Heemskirk; near George’s Bay in association
with a dark-green chlorite; at Cape Barren Island
embedded in quartz in considerable quantity; and at
other localities.

6. AeciriTE (Metasilicate of Iron and Sodium).

Also known as acmite. It is a monoclinic soda pyrox-
ene corresponding to arfvedsonite in the amphiboles. It is
peculiar to the alkaline series of igneous rocks. It occurs in
connection with the Port Cygnet complex, and is specially
conspicuous in the elzolite-syenite and sélvsbergite-por-
phyry of that locality, which has become noted amongst
petrologists for its interesting series of igneous rocks.

7. AvLorPHANE (Hydrated Silicate of Alumina),

Found at the Savage River as irregular, fairly large
masses, coated with a pulverulent white powdery substance
of secondary origin. The colour varies from pale-yellow to
a much darker shade. The general appearance of the
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mineral is remarkably gum-like. The composition is quite
unusual, but there is little doubt about the identification.

Analysis by Mr. Watson, late of the Magnet Silver-
mining Company : —

Per vent.

810, = 19-00
ALG, = 4040
Fe, O, = 4-70
Ca O = -89
50, = 1:61
Ignition = 33-30

99-70

Very characteristic samples of this amorphous mineral
occur in reniform masses of a pale colour, almost trans-
lucent, and with a waxy lustre, at the Upper Forth.

8. ALunoGeN (Sulphate of Aluminium).

Often abundant as an efflorescent powdery to fibrous
incrustation in caverns and under shelving ledges, occur-
ring in connection with saliferous rocks. It occurs near
Bridgewater ; Brown’s River-road ; near St. Marys; Mer-
sey River, about 4 miles from Chudleigh, known locally
as the Alum Cliff; Blue Tier, near Beaconsfield; and in
other localities.

9. AmpHIBOLE GROUP.

This is an important group of rock-forming minerals
which are almost exclusively confined to the Plutonic
series; the exception being those sometimes found in true
lava, i.e., basalt and trachyte. They are chemically allied
to the pyroxenes, but differ in the angular measurement,
their cleavage, and their larger and more blade-like habit.
The amphiboles may be termed the long, while the
pyroxenes are the short, examples of a similar series of rock
constituents, which closely approximate both in chemical
composition and physical characters. The group, although
so closely parallel to the pyroxenes, is less numerous n
species, and so far as described the members also show
less variety of form. They nearly all crystallise in the
monoclinic system, the exceptions being anthophyllite,
which belongs to the orthorhombic, and cossyrite to the
triclinic, system. The various members of the group occur
generally confusedly aggregated in habit, but may be
fibrous or columnar in growth. In lustre they are vitreous
to pearly on cleavage faces, opaque to translucent, and
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when massive extremely tough. They may be divided
thus: —

(1) With little or no Aluminium—
Actinolite.
Asbestos.
Tremolite.
(2) Containing Aluminium—
Pergasite, or common hornblende.

The localities are under the respective headings.

10. Avavcite (Hydrous Silicate of Sodium and Alu-
minium,).

A zeolite that may be recognised by its isometric crystal-
lisation. Tt is fairly abundant in the haiiyne-porphyry of
Port Cygnet and also in the Tertiary vesicular basalt at Bell
Mount and vicinity. In the trachydolerite so prominent at
Table Cape and Circular Head it occurs in groups of
diminutive crystals. As small groups of well-formed
crystals in basalt, Penguin River.

11. ANATASE ( Diozide of Titanium ).

This mineral is also known as octahedrite. It is one of
the polymorphous forms of TiO,, the others being rutile
and brookite. Anatase crystallises on the tetragonal sys-
tem, the primary four being the octahedron with a square
base. It assumes various shades of brown in colouration.
It occurs in this island as diminutive waterworn crystals,
and is extremely rare.

Locality : Clayton’s Rivulet; near Hamilton, on the
River Forth; near Mt. Lyell; and in the small streams

in the vicinity of Brown’s Plain.

12. ANDALUSITE (Anhydrous Silicate of Aluminium ).

Occurs in slightly rhombie, four-sided prisms imbedded
in rocks that have undergone contact metamorphism. It is
very rare and undefined. The locality is uncertain. The
variety chiastolite occurs sparingly imbedded in Silurian
slate, as radiating and interlaced prisms of small size.

Locality: Near Zeehan.

13. AwpEsiTE ( Polysilicate of Aluminium, Sodium, and
Caleium ).

This is one of the varieties of triclinic felspar that are
intermediate between the species known as albite and
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anorthite. It is also termed andesine. As is usually the
case with the felspar group, it is always of a pale shade
of colour. It occurs as a constituent of the essexite of the
alkaline plexus of Port Cygnet, and has been recorded
from the Mt. Lyell district.

14. AncrEsiTE (Sulphate of Lead).

Native sulphate of lead was named from its occurrence
in the island of Anglesea. @ With other sulphates, it is
formed by the oxidation of sulphides above water-level;
that of lead being less soluble, it is often retained, while
the sulphates of zinc, copper, and iron are dissolved and
thus carried away in solution. Galenite is the natural
parent of anglesite, and wherever that mineral has been
. shielded from the attack of carbonates, such as calcite, its
oxidation results in the formation of this secondary
mineral. It forms transparent to translucent crystals often
beautifully formed, belonging to the orthorhombic system ;
the lustre is adamantine, and they are readily scratched
by a knife. The mineral is often attached to decomposing
galena or implanted on gossany limonite. Numerous speci-
mens of exceptional size and perfection occurred at the
Comet Mine, Dundas. The characteristic dagger-shaped
crystals were of remarkable perfection, perhaps the finest
ever discovered in the Commonwealth. They often had
massicot implanted in the interstices, thus forming beauti-
ful specimens for the cabinet. It occurs sparingly at the
Zeehan and Whyte River silver-lead fields. At the latter
some pretty rhombic prisms with sharp pyramidal termina-
tions have been obtained, attached to the partially altered
galena, and again on ferruginous gossan. At the Magnet
Mine it has occurred of exceptional beauty, associated
with crocoisite and pyromorphite, usually in the capping
of the lode, well advanced in decomposition. It is often
reported to assay somewhat high in silver, in which case
that metal is practically intermixed in the form of a
haloid.

Referring to the crystals of anglesite, Dr. Anderson
writes (“ Records of the Awustralian Museum,” Vol. VI,
Part 2, 1095): —*“In the museum collection there is one
specimen from this locality (Comet Mine, Dundas) con-
sisting of a group of well-developed lustrous crystals in
a vugh of galena, with powdery limonite. The crystals are
of a general habit. . . . The crystal there represented
measures 1'2 em. x 1'9 em.; it is slightly broken at the
end of the macro-axis, and the a (100) faces are strongly
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striated parallel to their intersection with s (100). The
predominant forms are ¢ (001), a (100), and m (110); the
others are very narrow. Two faces of @ (102) admitted of
measurement ; but the pyramids and the dome o (011)
were determined from single faces.”” Then follow the
measurements. :

‘“Clear, colourless, tabular crystals up to 2 inches in
length and }-inch in depth occur at the Susannite Mine,
between Zeehan and the Comstock, in the oxidised portion
of a lode carrying a large proportion of pyrite.” (L. K.
‘Ward.)

15. Axkerite (Carbonate of Caleium, Iron, and
Magnesium ).

This is a brown dolomite, differing from that mineral
in containing a considerable proportion of iron. It occurs
at the Heazlewood Silver-lead Mine, at the Comet Mine,
at Dundas, and at the Magnet Mine, at all of which local-
ities it forms no inconsiderable portion of the lode gangue.
It weathers to a dark-coloured gossan at the outcrop of
the lodes. At the Magnet Mine it is not unusual to find
the ankerite and associated veinstone minerals much
stained an apple-green by chromic acid, and the same
applies in 4 lesser degree to the Heazlewood.

16, ANNABERGITE (Arsenate of Nickel).

A secondary substance, of a bright apple-green colour
when pure. It is soft and commonly incrusting. It was
detected in small quantity at the silver-lead mine at the
Penguin, and is fairly plentiful, as thin coatings on nic-
colite, at a locality about 2 miles from Leslie Junction,
Dundas.

17. AxTtimony, Native.

Occurs in thin radiating patches, about an inch in
diameter, implanted on a silicious matrix. A slab about a
foot square was obtained practically covered with this
element in the form indicated.

Locality: Spray Section, British-Zeehan Mine, Zeehan.

18. AnorTHOCLASE ( Polysilicate of Sodium, Potassium,
and Aluminium ).
A triclinic potash felspar, whose primary form is an
-oblique rhombic prism. It is of a shining white colour
It occurs in the sélvsbergites of Port Cygnet.
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19. Apatite (Phosphate of Caleium).

This mineral crystallises in the hexagonal system, with
pyramidal hemihedrism. It often occurs in the massive
form, and it is mainly in this condition that it is mined
commercially on the large scale. Apatite as a microscopic |
mineral is a widespread accessory of igneous rocks of almost
all kinds; the micro crystals are mainly long hexagonal
prisms, and it was evidently one of the first minerals in the
rock-forming magma to crystallise. It occurs macroscopic-
ally of a clear greenish colour, with a dull lustre, and, in
the amorphous slate, in limited quantity (mixed with the
veinstone) at the old Hampshire Silver Mine; at Mt.
Bischoff, as small pale crystals in the stanniferous topaz
porphyry; in small ecrystals and crystalline particles in
wolframite in the Bischoff Extended Mine; and as minute
crystals, about 10 millimetres in length, of a pale pinkish
colour, abundantly scattered throughout a stanniferous
granite, at the Crystal Hill, Blue Tier.

20. ANTHOPHYLLITE (Metasilicate of Ironand Magnesium ).

This is a rock-forming mineral of extremely restricted
distribution, being mainly met with in Scandinavia. It is
an orthorhombic amphibole which apparently bears the
same relation to hornblende that enstatite does to augite.
It is peculiar to the schists, and occurs as fibrous or bladed
masses which are thin and without terminations. In
habit they are commonly aggregated together in such a
manner as to bear a strong resemblance to actinolite. It
is usually of a pale-brown colour, varying to a darker
shade, but may be still more rarely of a bright-green
colouration. It has often a characteristic semi-metallic,
glimmering lustre. In thin section under the microscope it
shows unmistakably straight extinction and distinet
pleochroism. It occurs as a schist upon a mineral section
which was known as the Great Hercules, situated on
the west flank of Mt. Read. The mineral in question is of
a bluish-grey colour, with metalloidal lustre, and in habit
is often aggregated together in bunches of irregular fibres
and blades. The latter may be up to 1 inch in length,
and sometimes show an irregular radiating structure.
Anthophyllite schist also occurs at a locality known as the
Black Bluff, at Cox’s Bight, near 8.W. Cape (L. K. Ward).
The mineral is of a grey colour, with a somewhat metallic

lustre, and occurs plentifully distributed throughout the
rock in fine parallel blades. _
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21. AprLoME (Orthosilicate of Calcium and Iron).

A garnet occurring in various shades of brown, but
usually of a cinnamon colour. The crystals occur in con-
siderable plenty and somewhat large size, often reaching
above an inch in diameter. When freshly broken out of
the matrix they are often well-developed rhombic dode-
cahedra with an attractive polish,

Locality : In the west bank of the Upper Emu River,
near the Hampshire Hills.

22. ARrRrveEDSONITE (M etasilicate of Sodium, Calcium, and
Iron).

A soda amphibole which is peculiar to nepheline syen-
ite and rocks of the alkaline class. The only recorded
occurrence is ““a highly ferruginous variety of amphibole
or black hornblende, containing 1 per cent. of copper. The
copper which it contains exists in part or all as oxy
chloride coating the crystals” (G. Foord).

Swan Island, Bass Strait (Gould, Pro. Roy. Soc., Tas.,
1871).

23. Aracowite (Carbonate of Caleium ).

This mineral is not by any means abundant in this
State. It is dimorphous with and differs from ordinary
calcite ; which difference may be summarised as follows: —

Caleite—
Crystals, rhombohedral.
Specific gravity, 2'7.
Hardness, 3.
Deposited from cold solutions or from solutions cou-
taining alkaline silicates.

Aragonite—
Crystals, orthorhombic.
Specific gravity, 2:9.
Hardness, 3'5 to 4.
Deposited from warm solutions, or from solations
containing gypsum or strontianite.

The hard Tertiary basalt at Derby has afforded a few
well-developed bunches of long slender crystals, showing
acute pyramids occasionally radiating from the matrix.
They occur in the vughs with zeolites and a little amor-
phous calcite. This mineral also occurs under similar
conditions in the basalt of Middlesex, Mt. Bischoff, Shef-
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field, and Springfield. It is formed as stalactites in con-
nection with the limestone caves at Chudleigh, Mole Creek,
and probably in other localities of like nature. At the
Magnet Silver Mine small and slender, but highly
resplendent, crystals have been observed in the southern
workings. They were implanted in irregular groups on
sulphide ores. A small crystal, when tested with the blow-
pipe on coal, gave a minute bead of metallic lead, thus
showing an approximation to the mineral which has
received the name of tarnowitzite, from Silesia; but other
examples from the same occurrence did not give this result.
It may therefore be concluded that the replacement of
portion of the calcium by lead was accidental, and that the
proportion of the latter element was not sufficient to form
the species referred to, presuming that in the Silesian
occurrence it is a homogeneous compound, which is doubtful.
At Bridgewater aragonite is found in connection with the
lime quarries of the locality. Occasional bunches of irregu-
lar crystals occur in the dolomite of the Magnet with
‘solated crystals of remarkable length and purity.

24. ARGENTITE (Sulphide of Silver).

This mineral is only known in the crystallised form as
rude, irregular octahedra and illformed cubes. Its
common habit is in dendritic patches and earthy masses.
It is only known under the name of “silver glance.” It
is an extremely uncommon mineral in this island. At the
old Godkin Extended Mine, Whyte River, it has been
found in an almost pure state, assaying at the rate of
many thousands of ounces of silver per ton—as worn,
rounded ‘‘ slugs,” intermixed with lumps of huascolite and
galena. The slugs were of small size, rarely exceeding an
inch in diameter, and were coated with a powdery black
decomposition product. At the old Hampshire Silver Mine
it occurred many years ago in the form of minute indis-
tinct crystals implanted sparingly on other minerals and
in cavities in the veinstone (W. R. Bell). At the Bell’s
Reward section, Whyte River, a few minute particles
occurred in company with some embolite; they were
scattered throughout a decomposed silicious matrix of
doubtful origin. At an old mine at the Scamander River
a small quantity was obtained in a silicious gangue with
arsenopyrite. At the Magnet Mine small patches and
scales occur in contact with highly argentiferous galena,
and at the Spray Mine at Zeehan flakes of practically pure:
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argentite have been detected implanted on siderite and
other veinstone.

In Professor J. W. Gregory's report, entitled “ The
Mount Lyell Mining Field ” (Aust. Inst. Min. Eng., Mel-
bourne, 1905), the following paragraph occurs, ‘which
records the occurrence of argentite in association with
chalcocite at the Mt. Lyell Mine:— More important
shoots of the richer ores have been found on the footwall
side of the mine. The largest, known as the Mt. Liyell
Bonanza, was discovered and worked out in 1904; it
yielded 850 tons of ore, which was sent to London and
sold for £105,000. This bonanza was found between the
pyrites mass and the lower continuation of the hematite
of the Iron Blow. It consisted of a vein of copper glance
(redruthite Cu® 8) and bornite, with fahl-ore and argentite
(silver glance, Ag, 8). It was found in a drive from the
No. 4 tunnel. The entire shipment averaged 1011 oz. of
silver to the ton, and one specimen which was knocked off
by Mr. Lewis, the Attorney-General of Tasmania, and was
assayed by the Tasmanian Government assayer, is quoted
by Peters as yielding 8765 oz. of silver and 45 oz, of gold
to the ton and 19 per cent. of copper. Some specimens
assayed nearly 50 per cent. silver. As the vein was fol-
lowed downward it increased in thickness, being in places
2 feet in width. The discovery of this body of rich ore
was of great importance in the history of the field, as it
had a considerable influence in securing the capital neces
sary for the development of the mine.”

25. Arsenic, Native.
In hem1hedra.1 crysta.lhsa.tmns, with radiated internal
structure ; colour almost tin-white, tarmshmg black.
Locality: East Bischoff Mine; in lowest level, North
Valley lode, Bischoff, in blades between laminz of siderite
with fluorite, various pyrites, and black spha.erite
(Ulrich).

26. ARSENOLITE (Arsenious Acid or White Arsenic).

A single lump was obtained at one of the old mines at
the Penguin, associated with arsenical copper, melaconite.
and a little native copper.

27. ArsENOPYRITE (Sulpharsenite of Iron).

This is better known under the vernacular name of
“ mispickel,” and belongs to the class of sulphides some-
times termed the pyritoids. It is also known to miners
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as arsenical mundic. When struck with the hammer or
pick, it emits the characteristic garlic odour of arsenic.
It is isomorphous with marcasite, and like that mineral,
crystallises in the orthorhombic system. It is the parent
of many of the secondary minerals which follow its oxida-
tion, such as scorodite and other arsenates which are
formed by association with decomposed arsenides and sul-
phides containing copper and even lead. Mispickel is still

" mined in Cornwall and Devonshire, England, for the pro-

duction of * white arsenic,” which is obtained by roasting
the crude material. In all tin-mining countries this
mineral is abundant, as it is a constant companion of
cassiterite, and is presumed to have been produced by the
same solfataric and pneumatolytic agency. The emana-
tions from an acid magma have been the cause of the
alteration of granite and adjacent rocks through deposit-
ing this mineral with others so characteristic of tin lodes
and pegmatites. As occurring in this island, it is usually
in an amorphous condition, and when in the crystallised
state the individual crystals are not sc well-formed as
those which have commonly occurred in other parts of the
world. It is supposed to be a deep-seated mineral, as it
shows vertical persistence in depth. At Mt. Bischoff it is
too abundant from a tin-mining standpoint, as its con-
tamination of the ore is a serious cause of trouble and
expense. The same applies to other centres of the industry,
notably at the Cleveland Mine, Heemskirk, and Mt. Rex.
At Mt. Ramsay it is plentiful with native bismuth in
amphibole ;: also at Mt. Pelion, south of the Surrey Hills
block of the Van Diemen’s Land Co. At the Penguin
River it occurs in the old mines now abandoned. The
analysis of the mixed ore from this locality is said to have
given appreciable quantities of nickel, cobalt, and silver.
At the goldfields of Mathinna, Lefroy, and Beaconsfield
it occurs in the auriferous quartz reefs; on the southern
slopes of Mt. Wellington a limited occurrence has been
reported assaying up to 15 per cent. of cobalt; about
Lyndhurst and east of Mt. Cameron it is abundant, and
commonly highly auriferous: and at the Upper Scamander
River is is equally abundant, and at this locality more
often wholly or partially altered to scorodite. At the Mag-
net Mine it occurs sparingly, but in beautifully-formed
crystals and trillings. At the Colebrook Mine it is found
intermixed with axinite and pyrrhotite. At many other
localities the mineral occurs, but does not, so far as known,
present any features of special interest. Occurs as minute
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needles abundantly scattered throughout siderite gangue.
Block 291, Ringville.

Analysis of the Mineral from this Locality.

Per cent.
Fe = 32-95
As = 43-20
S = 21-48
97-63

with about 2 per cent. of antimony.

28. Assestos (Fibrous Amphibole ).

This variety of hornblende is also known as amianthus.
Tt occurs in short silky bunches, associated with actinolite,
in an adit driven on one of the abandoned mines at the -
Heazlewood. It also occurs in small quantity near Lynch-
ford.

29, Assovite (Hydrated Oxides of Manganese and Iron,

sometimes with Cobalt ).

This unsatisfactory combination has been found at the
Godkin Silver Mine, Whyte River, in bluish-black bunches
and irregular masses. Occurs in fair quantity at Dundas;
Castle Forbes Bay; Magnet Range, in lode gossan with
other secondary minerals: Castra, Upper Leven; Penguin
River; Derby, rather abundantly, containing several per
cent. of cobalt; and cther places. When not containing
cobalt this substance is often termed ‘“ wad.”

30. AspHALTUM (Bitumen or Mineral Pitch ).

Occurs about 4 miles from Chudleigh, on east bank of
the Mersey River. It is perfectly black, sectile, and burns
with a dense smoke and strong odour. It occurs in a drab-
coloured aluminous shale. “ A species of it occurs on the
north end of Prime Seal Island ” (Gould, Pro. Roy. Soc.
Tas., 1871, p. 61) ; also at Cape Barren Island. At various
times somewhat large lumps of this substance have been
washed ashore at this and other islands in Bass Straits,
and also as far west as Table Cape. The pieces are at times
several pounds in weight; their origin has never been
discovered. As occurring in the Straits the material is
of the purest quality, and would be of commercial import-
ance if found in quantity. Tradition says that it has been
used for the purpose of covering the bottoms of boats by
the half-castes living on the islands.
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31. Awracamite (Oazychloride of Copper).

This beautiful green ore of copper is occasionally met
with in radiating acicular bunches in the vughs of ferro-
manganese gossan ore capping the lode on the property of
the Comet Silver-mining Company, Dundas; in small
quantity in mixed oxidised ore, Silver Queen, Zeehan ; and
in vughs, Gad’s Hill Range, Upper Mersey River.

32. Avcrite (4 Dark-colowred Variety of Pyrozene).

The ecrystals of this mineral are usually, if not always,
stouter proportionately than those of its ally, hornblende,
and they are but rarely much elongated. In the basic rocks
they are fairly developed.

Localities: St. Paul’s Plains (Pro. Royal Soc. Tas.,,
1854)—in basalt, the crystals are often nearly half an
inch in length; Paddy’s Sugarloaf, Emu River; Hamp-
shire Hills, near the Emu River ; near Mt. Horror, in an
intensely black basalt, on the weathered portions of which
the crystals stand out from the surface of the rock; they
are often very clearly defined.

“ This mineral occurs abundantly in well-formed crystals
up to a quarter of an inch in size in the basalt of the point
of eruption near Hampshire Hills. (The Mt. Bischoff rail-
way-train passes close to the right of this basalt hill going
up.) Crystals can also be washed from the basaltic detri-
tus on the slope of the hill. They mostly form twins
according to the common law—twinning and composition
plane the orthopinacoid.” (Ulrich.)

The embedded crystals in the nephelinite of the Shannon
Tier are of a shining black colour, and often of remarkably
large dimensions, sometimes one inch and a half long. This
monoclinic sub-species of pyroxene is an essential constitu-
ent in many voleanic rocks, such as basalts, as well as
dolerite and other basic igneous rocks. It is almost always
black or very dark in colour, and opaque. It commonly
occurs crystallised, but may be in angular fragments, or
even rounded grains, and is in some instances, such as in
dolerite, of an ophitic character, clearly enwrapping the
feldspathic ingredient. The crystals are gemerally small
and imbedded, but on the exposed surface of the rock
they are often prominent, and not rarely weathered out,
as is the case with the occurrence at the Hellyer River.
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33. Axinite (Silicate of Aluminium and Caleium with
Boracie Acid).

This mineral is of some interest crystallographically as a
finely-developed member of the anorthic system, and
chemically from its complex composition, which may be
expressed by the equation HCa,; Al, BSi, O,, where Ca
is partly replaced by Fe and Mn. An analysis of the Tas-
manian mineral from Colebrook gave the following
result: —

Per cent,
SEQy wosnsinssvinmsives = 455
FeO + Mu O ...... = 147
Aly Oy cisiiaasvivnseins = 160
CRO diiiiiavenibioe = 188
MgO AT PP A R 12
B 04 aeebiddbistiagin == B0
Loss on ignition H,0 = ‘8

100

Gravity, 3-23.

The late Professor Ulrich stated that “it is found in ill-
formed tabular crystals of dark-brown colour and glassy
lustre in the coarse-grained amphibolite of the bismuth
mine, Mt. Ramsay. Apparently very rare. It fuses very
easily before the blowpipe, and imparts to the flame the
characteristic yellowish-green colour of boric acid. The
borax bead is coloured amethystine in oxidation flame,
becoming yellow in the reduction flame.” In all probabil-
ity the greatest discovery of this somewhat rare mineral
hitherto recorded occurred at North-East Dundas, near
Ringville, at the Colebrook P.A. Mine. At this locality
occurs a remarkable association of axinite with various
other minerals, which has been fully exposed by mining
operations with a view to utilising the copper ores con-
nected with the discovery. The crystals of axinite are as
a rule very finely developed, with the edges highly modified,
even much more so than the noted examples from the well-
known classic localities of the Dauphine, France, and from
Botallack, Cornwall, England. They are of a distinet and
peculiar violet colour, of high lustre, and at times of large
size. They occur intimately and irregularly associated
with milk-white calcite, brown augite, pale-green spicu-
lated actinolite, and more sparingly pale-green datolite,
which last is often exceedingly well crystallised. There are
also immense quantities of pyrrhotite, which commonly
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shows a remarkable play of bright colours—blue, red, and
yellow ; and a lesser amount of arsenopyrite and chal-
copyrite, the latter sometimes superficially altered to native
copper. The association, outside the metallic minerals,
constitutes a mass which has received the rock name of
limurite, and which has been fully described by Zirkel (N.
Jahrbuch fir Mineralogie, 1879). The occurrence at
North-East Dundas is only paralleled by that of the
original locality in the Pyrenees. The Tasmanian occur-
rence has been microscopically and macroscopically
detailed by Mr. W. H. Twelvetrees and the writer (Pro.
Roy. Soc. Tas., 1897, pp. 1-6, pl. Lee. eif.,, 1898-9, pp.
1, 2, 56, and 59).

The following are excerpts from the papers referred
to: —* Macroscopically the axinite is found in large lus-
trous crystal masses, the individual crystals often reaching
half an inch in length, thus forming specimens of great
interest to the mineralogist. The calcite is at times
obtained in somewhat large masses, in which are ofteu
imbedded isolated crystals of axinite, which can be readily
freed from the matrix by digestion in acids. The actino-
lite varies from felted aggregations of microscopic size to
radiating collections of blades, occasionally some inches in
length, in the latter case presenting unusually fine
examples of the species. Various metallic minerals are
found as accessory constituents, of which pyrrhotite is
apparently most abundant: but pyrite, chalcopyrite, and
more rarely leucopyrite occur in patches of variable size
throughout the rock. These are decomposed on the sur-
face to iron oxide, thin films of native copper, and small
quantities of the carbonates of the same metal. In thin
sections, when examined under the microscope, the bulk
mass of the rock is seen to consist of axinite, actinolite,
and calcite, with some hornblende. The other minerals
appearing in lesser quantity are quartz, chlorite, tour-
maline, and granular sphene.” Details of micro-examina-
tion: Axinite——‘This is in large irregular, and also
sharply-defined crystals, in section of a pale-lavender colour
to a deeper shade of the same tint. Interference colours,
yellow, blue ; sometimes interpenetrating twins. Cleavage-
lires irregular. Pleochroism scarcely perceptible. The
axinite has enclosures of quartz and fibrous hornblende,
and has been replaced occasionally by clear quartz and
vermicular chlorite, the latter light-green in colour, pleo-
chroic, showing fixed dark cross, and polarising steel-grey.
The quartz is very clear, and contains small prisms and
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needles of strongly-absorptive tourmaline. The tourmaline-
bearing quartz is probably original, and the tourmaline
may be looked upon as resulting from the same boracic
acid emanations which were involved in the crystallisation
of the axinite. Where the quartz is secondary, replacing
axinite and augite, it contains long needles of actinolite.
The axinite is in veins and massive patches, and is inter-
grown with datolite, danburite, and the other minerals
of the rockmass. Professor A. Lacroix in his memoir on
the limurite of the Pyrenees, is of opinion that the rock
does not belong to a definite petrographical type, as it is
variable in structure, and its mineralogical composition
differs in different parts of the same mass. This remark
applies with unabated force to the Colebrook intrusion,
so far as the dyke as a unit is concerned. That there was
a granite reservoir not far off is shown by the tourmaline
quartz porphyry to the west at the South Renison Bell
Mine, between which and the Colebrook is another occur-
rence of axinite, in the form of axinite quartz veins, on
the West Coast P.A. sections, close to the granite. A
slide prepared from this veinrock shows axinite, quartz,
and an abundancy of leucoxene. It is noteworthy that
the axinite is confined to the veinstuff, as in Cornwall, but
there is no occurrence of limurite. On one of our slides
we notice in the clear substance of our axinite some pale-
green sub-spheroidal and polygonal translucent crystals,
generally made up of rods or fibres somewhat curved, pro-
ceeding from the periphery to the interior. These remind
one of the decomposition products of borocite called
“ parasite ” by Volger, a hydrous magnesian borate. The
wavy fibres are suggestive of some of the forms met with
in precipitations from a saturated solution, and the
phenomena seem to point to the existence of an excess of
boric acid in the rock magma.”

The crystals have been examined and described by Dr.
C. Anderson, M.A., B.8c. (Records of the Australian
Museum, Vol. VI., Part 3), who states: —“ From hand
specimens in the museum collection it appears that the
macroscopic associates of axinite are caleite chiefly in veins,
chalcopyrite, pyrrhotite, actinolite in radiating aggregatcs,
and datelite in crystalline masses. To this list Petterd
and Twelvetrees, from microscopic examination, add
chlorite, tourmaline, danburite, and sphene, while they
find that the main mass of the rock is a pyroxene* which

* Bubsequent examination has shown the principal mineral to be
amphibole, generally actinolitic.
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here and there receives accessories of axinite and other
minerals, thereby becoming ‘limurite.” The axinite occurs
as well-defined crystals, sometimes reaching a length of
15 or 16 mm., imbedded in calcite or datolite, and dissem-
inated through the pyroxene. It is not easy to find a
detachable crystal suitable for the goniometer, and I am
indebted to Mr. W. F. Petterd for the loan of three crys-
tals, each fragmentary, but better than any in our col-
lection, and adequate for measurement. The colour is
clove-brown ; the specific gravity, determined on a crystal
weighing 1°0085 gram., was found to be 3:270. The habit
recalls that of the Nundle and Moonbi axinite, the speci-
mens having the same tabular extension parallel to » (111).
Here, however, 3 (112) is also a force of considerable size ;
both r and 3 are deeply striated parallel to their inter-
section. The prism faces are not prominent, and are
slightly striated parallel to the vertical axes. The crystal
from which the figures were made measures approximately
8 mm. in greatest diameter; it is broken across in the
direction of the edge r z. After preliminary omne-circle’
measurement in two zones, several faces were identified,
and the habit made out; the crystal was then mounted
with the prism zone normal to the vertical circle, and the
co-ordinate angles obtained. With the exception of r and
3. which have both faces present, all the forms were deter-
mined from single planes; the faces f (O11), ¥ (O21) and
y (131) gave no distinct signal, and were measured in the
position of brightest illumination. Owing to the diffi-
culty of accurately centring, and the small size and
imperfections of some of the faces, the measured and cal-
culated angles do not always agree closely.”

Geologically the occurrence of the axinite-bearing rock,
limurite, is of considerable interest. It has not yet been
demonstrated as to whether it is an intrusive or an altered
contact phenomenon; in all probability it will eventually
be shown that the latter is the more correct interpretation.

34. Azurite (Blue Carbonate of Copper).

This beautiful mineral is only known to occur in this
island as thin scaly masses, and as extremely minute
crystals.

Localities: Hampshire Hills, Gad’s Hill, Dundas, Zee-
han, Mainwaring Inlet, Mackintosh River, Penguin,
Saxon’s Creek, Cascades, Heazlewood, near Scamander
River, and other places
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35. BarvrEs (Sulphate of Barium).

This mineral crystallises in the orthorhombic system ;
the crystals vary much in habit, often being prismatic by
extension in the direction of one or other of the axes.
Tabular crystals are common. Its common appellation is
“heavy spar.” Although barytes is such an abundant
gangue mineral in the veinstone of the North of England
and on the Continent of Europe, as well as occurring in
wonderfully-developed crystals, as found in this island
it is the very antithesis of the Old World occurrences, for
it does not, so far as known, appear in our lead-bearing
lodes; and it is of the utmost rarity in a crystal form,
although the amorphous heavy spar is extremely abund-
ant in certain localities. It is here usually found as a dense
amorphous mass, quite opaque, or at least exceptionally
in a translucent condition. In colour it varies from almost
white to a pale yellowish-brown. Occurs with galena at
the Linton P.A., North-East Dundas; at Howard’s Plains,
Mt. Lyell, in compact masses; at Surrey Hills, containing
a little chalcopyrite and minerals resulting from the decom-
position of same; in veins at the Minnow River, under
Mt. Roland; at Rocky River, a tributary of the Pieman,
with nickel ores; at the Wilmot River, with native copper ;
at the Specimen Reef Mine, Savage River, with pyrites
and sometimes gold ; Huskisson River, with pyrite and dis-
seminated galena; near Deloraine, with calcite, siderite,
and galena; on the banks of the Upper Leven River;
Mackintosh River; at Mt. Read, near the Hercules Mine;
between Mts. Darwin and Jukes; Alma Proprietary
Association’s property; near the confluence of the Forth
and Wilmot Rivers; and in considerable quantity at the
Two Hummocks, Surrey Hills, 15 miles from Hampshire
and 8 miles from the Emu Bay Company’s railway sys-
tem. It also occurs as an outcrop in a flat 3 miles east
from the Emu Bay Railway Company’s line at its junc-
tion with the old Farrell tramway, and it forms an exten-
sive outcrop south of the Murchison River, containing a
little galena.

36. BARRANDITE (Hydrous Phosphate of Aluminium and
Iron).

Occurs as dull amorphous indistinetly radiated masses,
of small size, brown colour, w.th a greasy lustre. They
were found associated with vivianite.

Locality: Lyndhurst, North-East Coast.
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37. Basavite ( A Variety of 81 0, ).

This is the lydian or touchstone, a compact black quartz.
The stone was used for testing the quality of gold by rub-
bing that metal upon a smooth surface, the colour of the
atreak indicating the amount of impurity.

Localities: Swansea, Conara, and other places.

38. BasTiTE. (See SCHILLER SPAR.)

39, BarcHELORITE (Hydrated Silicate of Aluminium ).

This apparently new substance is, so far as known,
always massive, without any indication of crystallisation.
It has an indistinct cleavage, is imperfectly foliated, and
slaty in general appearance. In feel it is remarkably
smooth, and inclined to be unctuous. The colour is invari-
ably a shade of green, from what may be termed a pale
apple-green to greenish-grey. Lustre glimmering to shin-
ing, with an oily appearance on the smoother surfaces.
It is translucent in thin flakes. Streak, white. Hard-
ness = 4. Specific gravity = 3°3.

Analysis by G. F. Beardsley (as green nodules in
schist) : —

Per cent.
Si O, = 494
A 12 0, = 451
H,O0 = 56

1011

Answering to the formula—
H,0 Al,0,.Q 8i 0,
(J. W. Gregory, Aus. Inst. Min, En., 1905.)

This is the substance which has been known as pyrophyl-
lite (Catalogue of the Minerals of Tasmania, 1896, page
72, No. 207). It has also been termed agalmatolite. It
is generally known on the Mt. Lyell mining field as ‘‘ green
schist,” and also perhaps more commonly as serpentine, or
even as ‘‘ greenstone.” As it takes a fairly high polish it
has been used, to a limited extent, as watch-chain pend-
ants. Professor Gregory remarks (loc. eit.) “that it is
not a bisilicate such as pyrophyllite.” It has been named
in memory of the late Mr. W. T. Batchelor, at one time
mine manager of the Mt. Lyell Mine, to whom the writer
is indebted for many interesting mineral specimens, includ-
ing excellent examples of this substance in particular.
It is said to occur on one of the walls of the enormous

-
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cupreous pyritic ore-body of the Mt. Lyell Mine, and is
remarkable for usually containing an appreciable quan-
tity of gold; so much so, that it is at times noticeable as
fine granular patches of fair extent. It is reported to be
occasionally extremely rich in the desirable metal.

Mr. R. Sticht informs me that at the North Lyell Mine
a pale-green amorphous substance occurs, which might
outwardly be mistaken for this mineral. It is apparently
a mixturs rich in alkalies.

An analysis gave the following result:—

Per cant.
Si 0, = 46-6
Al, O, = 39-7
Na, O = 5-52
K: [8] = 1-87
Combined H2 O = 54
99-09

Oxygen ratio, 24°85 : 20'44 or 121 : 1.

40. Bauxire (Hydrated Ozides of Aluminium and Iron).

The important ore of aluminium from which the metal
is commercially obtained. It usually occurs earthy and
clay-like, and is often discoloured by sesquioxide of iron.
The substance apparently originates from the alteration of
effusive igneous rocks rich in aluminium and low in silica.
A substance from the vicinity of Port Davey agrees fairly
well with the general characteristics of bauxite, although
no complete analysis has been made.

41. BeLuire (Chromoarsenate of Lead ).

This extremely interesting, and it may be said attract-
ive, new substance usually occurs in delicate tufts aggre-
gated together, and velvet-like coated surfaces thickly
lining and clustering in drusy cavities in somewhat soft
iron-manganese gossan. The coated surfaces are often met
with of reasonable size, and have been obtained covering
several square inches of the gossan, more especially where
vughs and fractures occur. More rarely bunches of galena
are wholly or partially covered by the substance. It is
often in crypto-erystalline incrustations, occasionally pul-
verulent, and more rarely in bunches of hexagonal crystals
of almost microscopic dimensions. The largest crystals so
far observed were but 3 millimetres in length, but the
outline was sharp and very distinct. The crystals are of
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adamantine lustre, and remarkably bright red to crimson
colour. Minute acicular patches of crystals are common,
and under the lens are perfectly distinct, and thus afford
very fine microscopic objects of considerable attractiveness
The bright crimson colour of the general mass is very
characteristic, and by this feature it is noticeable by the
most casual observer, even when not directly interested in
mineralogy. It sometimes occurs in aggregates of
extremely minute needles, much like velvet, of a distinct
and bright yellow to orange colour, and in this form it
also occasionally coats somewhat large surfaces. Chrom-
iferous cerussite, and more rarely crocoisite and mimetite,
are intimately associated with it. Although so noticeable,
the coating of the substance is usually of such extreme
thinness that it was only with the greatest difficulty and
by using the utmost care that enough was secured to make
a complete analysis. This was undertaken by Mr. J. D.
Millen, A.8.T.C., M.S.CI, Lond., General Manager of
the Mt Bischoff Company. The following is the result: —

Per cent.
Pb O = 61-680
Cr O, = 22-611
Vv, 0, = 0-106
P, 0O, == 0"[_]45
AS, (.): = 6-548
&' = s
S0, e 0054
Ag = trace
Si 0, = 7587

99156

Formula—
Pb Cr O, + As, O,

Moisture not determined. The hardness is 2'5; specific
gravity, approximately 5°5. Streak, pale-yellow. Crys-
tallographic system hexagonal. Before the blowpipe on
coal it readily affords a bead of metallic lead, with arsenical
coating and odour. Imparts to salt of phosphorus bead
in OF and RF a fine green, thus absolutely masking the
reaction V, O, in the OF with this reagent. In the wet
the reaction of V, O, was only obtained with difficulty,
following the method of Dr, Ohly (‘‘Analysis of the
Rare Metals ”’). The powdered substance was mixed with
sodium carbonate, then fused, and after the addition of
potassium nitrate lixiviated with water, filtered, and the
clear solution boiled with ammonium carbonate. Acidified
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with hydrochloric acid, and hydrogen sulphide passed
through the filtrate, the precipitate gave arsenic and
green solution. The filtrate with concentrated ammonium
of equal volume and treated with hydrogen sulphide
gave a black precipitate which on filtering the solution
left a cherry-red solution = vanadium. This new mineral
species has been named in compliment to the writer’s
old respected friend, Mr. W. R. Bell, the veteran pros-
pector, whose exertion has done much to advance the min-
ing industry of this State, and who moreover has always
taken a great interest in its mineralogy and geology.

Locality: The upper workings of the Magnet Silver
Mine, Magnet.

42. BeresowITE (Chromate and Carbonate of Lead).

An extremely rare mineral previously only recorded from
Berezov, Siberia. At the Magnet Mine it occurs as small,
in many cases almost microscopic, lamelle implanted in
gossan. In colour it varies from pale-yellow to orange-red.
It is at times altered to crocoisite. It is confined to the
cracks and vughs in the gossan, where it forms coatings of
minute plates and pseudocrystals, which often nestle in
little bunches. It not uncommonly decomposes to massi-
cot, and is at all times difficult to preserve owing to its
slight attachment to the base. Formula for this species,
6Pb O 3Cr O4 C O,.

43. BerTHIERITE (Sulphide of Antimony and Iron).
Usually of a dark steel-grey colour, with a metallic lustre
and irregularly striated surface. Found in considerable
quantity, but low in silver contents.
Locality: Mt. Bischoff.

44 BervL (Silicate of Aluminium and Glucina).

The true emerald has not so far been found here, but
hexagonal prisms which are colourless to bluish-green have
been obtained at Flinders Island; and also waterworn

ebbles, in stanniferous drift, at Mt. Cameron. At the
ast locality a fairly good example was obtained some years
ago. It consisted of portion of a crystal about an inch
in diameter and the same in length; it had the true
hexagonal form and characteristic cleavage, and the colour
was dull-green with a translucent appearance. The stone
was mistaken by the miners for a peculiar form of copper
ore. More recently another specimen was obtained in the
drift of almost the same colouration, rather less in
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diameter, but nearly 3 inches in length. Near the Great
Republic Tin Mine at Ben Lomond this mineral has been
discovered in execeptionally large and well-formed crystal
groups. The find occurred in surface-trenching across the
granite rock, when a somewhat large quantity of the beryl
was exposed, intimately associated with extremely large
and fine crystals of orthoclase. Many of the individual
crystals of the beryl measured fully 10 inches in length
and nearly 2 inches in thickness. The colour is unusual,
being a mottled yellow-brown, with a dull lustre on the
exterior surface. Many of the groups were strangely
united and semi-mackled, but all had the characteristic
hexagonal form. An approximate analysis kindly made by
Mr. W. F. Ward, Government Analyst, gave the following
return, viz.: —

Per cent.
Silica = 660
Glucina (Beryllia) = 80
Alumina = 18-0
Oxule of iron = 80

100°0

Thin sections of this mineral from the lastmentioned
locality, when examined under the high powers of the
microscope, were found to contain numerous fluid
enclosures (liquid carbonic acid), varying very much in
size, but usually of an ovate form. They are commonly
arranged in lines, with a slight curvature, and graduate in
size from moderate dimensions to extremely minute. In
these enclosures minute bubbles are very plentiful, and
many have a spontaneols motion of variable intensity.
At the Shepherd and Marphy Mine, Bell Mount, specimens
have occurred several inches in length, wholly changed to
gilbertite, fluor, and chlorite. At the same locality small
slender crystals have been met with of a pale-green colour,
intermixed with quartz, topaz, molybdenite, and cassiterite.
The crystals are commonly embedded in a thin film of
pyrite. In a tin-bearing vein traversing the granite on the
St. Paul’s River, opposite Brookstead, smal%rbright-green
specimens have been obtained closely intermixed with
crystals of cassiterite.

45. BinouEMITE (Hydrous Antimonate of Lead).

Commonly known on the Western mining-field as
“canary ” and “ picos " ore. It often occurs in somewhat
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large quantity, with carbonate and sulphate of lead, above
the sulphide zone in the silver-lead mines. It is occasion-
ally highly argentiferous. The following mines have
afforded fine examples:—Comet, Adelaide Proprietary,
Silver Queen, Godkin, and Whyte River.

46. BrsMUTOSPHARITE (Bismuth Carbonate ).

The anhydrous bismuth carbonate is of uncommon occur-
rence. It occurs in spherical forms aggregated together,
with fibrous radiating structure. The colour is pale-vellow
to grey. It is not known crystallised. Occurs sparingly
at the Shepherd and Murphy Mine, Bell Mount.

47. Brorite (Orthosilicate of Potassium, Magnesium,
Aluminium, and Iron).

This is the common black or dark-coloured mica which
forms such an important essential in many rocks. It
crystallises in the monceclinie system with a pseudo-rhombo-
hedral habit, but often with an hexagonal outline. and is
abundant as irregular imbedded flakes or scales. It may be
transparent or opaque. Biotite is an abundant constituent
in crystalline rocks, such as gneiss, and is often associated
with muscovite. It is also common in eruptive rocks, such
as granite, syenite, trachyte, andesite, and others. It also
results from alteration in contact rocks, and may be
secondary to many mineral species. It is abundant of a
greenish colour at Mt. Heemskirk; of a frondose form at
North Pieman; in somewhat large plates on the east
central side of Flinders Island; and many other localities
in its rock-forming character.

48, Bismite (Ozide of Bismuth).

Of very rare occurrence. It is found as a thin yellowish
earthy coating on other bismuth minerals at Mt. Ramsay ;
in arborescent crystal groups, occurring in the cleavage
planes of country-rock, colour of a greenish-yellow,
Hampshire Silver Mine (W. R. Bell); West Cumberland
Tin Mine, Mt. Heemskirk: at the Curtin-Davis Mine,
Dundas, where it is highly argentiferous.

49. BismuTh, Native.

Abundantly distributed throughout a sub-crystalline
black hornblende or amphibole of massive structure that
occurs as an extensive lenticular formation at Mt. Ramsay.
The metal is freely distributed in small irregular particles
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and flaky masses, varying in size from microscopic grains
to pieces weighing several ounces. It occurs associated
with blue and white fluor, scheelite, and axinite, with the
metallic minerals pyrrhotite, chalcopyrite, and pyrite.
The mass of hornblende occurs as a contact formation
abutting upon granite on the one side and an igneous
rock on the other. At Mt. Read this metal has been dis-
covered in quartz with fluor; it has also been obtained at
the Blue Tier in granite, with cassiterite and molybdenite.
Some of the alluvial gold obtained at the Ring River is
said to contain this metal as an alloy; it would therefore
approach the substance that has been named maldonite.
Although bismuth is commonly auriferous it is not so at
Mt. Ramsay; the gold at that locality was obtained from
chalcopyrite and mispickel. Obtained as small waterworu
pieces Wilson's Creek, Pieman River; with cassiterite at
Middlesex.

50. BismurHINITE (Trisulphide of Bismuth).

This is also known as bismuth glance. It crystallises
in the orthorhombic system like stibnite, to which it is
chemically allied, and which it resembles in its physical
characters. It commonly affects a bladed habit; the
crystals are prismatic, but usually acicular. These needle-
like forms are of a lead-gray colour with metallic lustre,
and brittle.  Their surface is often tarnished. The
mineral has a perfect cleavage parallel to the blades; the
surfaces thus formed are smooth and highly polished. In
somewhat rare instances the mineral assumes a capillary
form, the filaments being not infrequently interwoven
with the gangue minerals. Bismuthinite is in all proba-
bility an original mineral, but it is easily affected, and
commonly changes to the carbonate, oxide, or other second-
ary forms. It is a frequent accessory in tin lodes, and
often accompanies wolframite, molybdenite, and fluorite.
The frequent presence of the last-named suggests that
fluorine may have been an active agency in the deposition
of such minerals as those mentioned. It occurs in small
irregular patches with the native metal in the amphibolite
of Mt. Ramsay. It has been met with in the workings
of the Federal Tin Mine at Heemskirk, and in other mines
in the vicinity, and at the Blue Tier in the stanniferous
granite in small quantity. At the East Hercules it has
heen met with in chlorite schist with pyrite and a little
fluorite. At the South Curtin-Davis Mine, Dundas, and
others adjacent, it has been mined in some quantity, inti-
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mately associated with tetrahedrite and pyrite. The bis-
muth sulphide occurs as spiculated blades more or less
compact, which are very irregularly disseminated through-
out the minerals referred to. At the Mt. Black Mine,
situated near Rosebery, it has been detached in limited
quantity closely associated with chalcopyrite, pyrite, and
fluorite, both purple and greenish, with a small but
appreciable amount of amorphous wolframite and intensely
black finely-radialing tourmaline. The most important
occurrence of bismuthinite known to exist in the island
is that of the Shepherd and Murphy Tin-Wolfram-Bismuth
Mine at Bell Mount, Middlesex. The mineral appears in
what seems to be a series of small lodes, which are
much faulted, but regular in the direction of throw,
and with a general strike east and west. They occur at or
near the contact of quartzite and a metamorphic yellow
garnet rock, the latter constantly without crystallisation,
and comparatively soft near its junction with the former,
but hardening gradually and imperceptibly at a distance
from the lodes, being finally in part capped with black
vesicular basalt of the Tertiary type. The harder garnet
rock contains much magnetite and a salmon-coloured min-
eral. The series of small lodes occurs in both the quartz-
ite and garnet rocks, and all have a general quartz gangue,
which is often crystallised in and about the numerous
small vughs which are commonly met with in practical
mining operations; some topaz is always present in small
crystals, and a prosopite-like mineral is not uncommon, but
usually altered to achlusite. Fluorite of various colours is
plentiful, but not in the crystallised form; the main
colours are purple and green, as is usually the case. The
bismuthinite is much altered to the carbonate of the metal
in the upper workings, and is accompanied by pyrite,
and the associates are wolframite, at times in small
erystals or crystalline masses, and intensely black cas-
siterite in small crystals and groups. Many of the latter
are geniculate, and, with the other metallic minerals,
are often imbedded in a white lithomargic substance.
Molybdenite in small but fairly well-developed crystals
is occasionally met with. The blades of bismuth-
inite are often attached to quartz crystals in the inter-
stices of the gangue, and they are not uncommonly, as fine
needles, found embedded in the white lithomargic material
and crevices of fluorite. Terminated crystals of bismuth-
inite are unknown. The acicular crystals sometimes occur
grouped in the cavernous quartz gangue, or they may be
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in capillary patches, in which case there is usually some
pyrophyllite in close association.

51. BismuritE (Hydrous Carbonate of Bismuth).

This mineral is only known in the pulverulent and
amorphous condition, resulting from the alteration of the
sulphide of the metal. It has been detected in small
coatings and blebs at Mt. Ramsay, North-East Dundas,
and at the Hampshire. At the Federal Mine, Heemskirk,
it has occurred intimately intermixed with quartz and
tourmaline. The Shepherd and Murphy Mine, Middle-
sex, has afforded by far the largest quantity hitherto found
in this State. It occurs as an accessory in a series of
small lodes in close association with, and at times contain-
ing a nucleus of bismuthinite, wolframite, and cassiterite
in a matrix of quartz, with which topaz is intermixed,
wollastonite, and occasionally fluorite.

52, BLENDE. (See SPHALERITE.)

53. BorNITE (Sulphide of Copper and Iron).

This mineral is also known under the name of erubes-
cite, but that given appears to have priority; it is also
known under the vernacular term of * purple ore” or
“horseflesh ore.” Empirically its copper contents are
55 per cent., much more than chalcopyrite, but less than
covellite (the blue sulphide) and chalcocite (the black
or gray sulphide). In crystallisation it is cubic, the crys-
tals being often confusedly aggregated together and com-
monly very irregular. Although this species is notably
profuse in this State the crystallised specimens are of
extreme rarity, and only occur very sparingly. When
freshly fractured the mineral presents a bronzy surface,
which rapidly suffers tarnish on exposure; it is often
iridescent. It usually occurs in the superficial workings
of the mines, but has been known to extend to consider-
able depths. It is probable that it originates from the
alteration of chalcopyrite by the action of circulating
waters containing copper sulphates. The most notable
occurrence in this island is in the Mt. Lyell district, where
it occurs as a replacement of the schists of the locality ; it
is here a most important ore of copper, and is extensively
mined. At this locality it is usually argentiferous and
auriferous, the silver contents occasionally being remark-
ably high. It also occurs at Mainwaring Inlet in quartz,
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the Heazlewood district, and to a limited extent at other
localities.

At the 600-feet level of the North Lyell Mine a mixturs
of bornite and chalcocite occurs, which upon analysis gave
the following return:—

Per cent.
Copper == 596
Sulphur = 22:0
Iron = 9:0
Silica = 58
Alumina = 84
also
Ozs,
per ton.
Silver = 13-0
Gold _ 0-01

Discarding the 9'2 per cent. of foreign matter, it appears
that the aggregate comsisted of 60 per cent. of bornite
(Cu, Fe 8,) and 40 per cent. of chalcocite (Cu: 8). (R.
Sticht.)

4. BouLANGERITE (Sulphantimonite of Lead).

Occurs near Waratah with siderite and marmatite in a
lode, the gangue of which is fluorspar and quartz. The
samples vary in structure to some extent; they are com-
monly fibrous and compact, but may graduate to a form
which often has a granular structure.” The lustre is invari-
ably silky and metallic. At Dundas it occurs both fibrous
and massive, and is often associated with jamesonite,
Ppyrites, cerussite, and massicot. At Block 291 it occurs
with arsenopyrite in a matrix of siderite.

55, BournoxIiTE (Sulphantimonite of Lead and
Copper ).

Occurs in patches near the junction of the slates and
granite on the south-east shores of King Island (Gould,
Pro. Roy. Soc. Tas., (1871). At Zeehan this mineral occurs
both in the massive state and as well-formed crystals inter-
mixed with quartz and galena. On a tribute of the Argent
Company some remarkably fine crystal groups have been
obtained, associated with siderite and another compound
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sulphide. The bright well-developed orthorhombic crys-
tals gave the following result upon analysis:—

Per cent.
S = 13:62
Sbh = 2868
Pb = 42-39
Cu = 11-93
Fe = 1-97
98-40

56. BrauNiTE (Silicomanganate of Manganese ).

A dark brownish-black to steel-grey mineral, with the
streak the same colour. Hardness, 6'65. Specific gravity,
4'75. Occurs abundantly at the West Comet Mine, Dun-
das.

97. BRONZITE. (See ENSTATITE.)

5R. BREITHAUPTITE (Antimonite of Nickel).

This substance has a distinctly copper-red colouration
and crystallises in the hexagonal system.
Analysis by Mr. W. F. Ward:—

Per cent.
Ni = 34
As = 23
Sb = 37

It does not appear to be plentiful.
Locality : Central Balstrup Section, Zeehan.

59. Brooxgrire (Titanic Oxide).

This species is of the same composition as the more
abundant rutile, but crystallises in the orthorhombic
system. It occurs with it and anatase at Clayton’s Rivu-
let, also near the Pieman River and at Back Creek, near
Lefroy. At the last locality it is found in flaky pieces,
which are blood-red in colour by transmitted light.

60. Brucrite (Hydrated Magnesium Oxzide).

The common form of this mineral is massive and
foliated with a somewhat pearly lustre. It is invariably
found in or near serpentine. Occurs in large masses at
the Heazlewood ; in hexagonal plates which are embedded
in serpentine, Lower Castray River; common, west of
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Beaconsfield ; Mt. Heemskirk, foliated and partly altered
to hydromagnesite (Ballarat School of Mines Museum).
As crystalline bunches at Trial Harbour, West Coast.

61. Caramine (Carbonate of Zinc).

Although a rare mineral as occurring on the large scale,
small quantities have been found at several of the Zeehan
and Heazlewood silver-lead mines.

62. Campyrite (Chloroarsenate of Lead).

Small patches of the characteristic barrel-shaped
crystals of this variety of mimetite have occurred at the
old Britannia Mine, Zeehan, and near Williamsford, Mt.
Read.

63. CarmiNITE (A rsenate of Lead and Iron).

An extremely rare mineral, which occurs in minute
orthorhombic groups of crystals that wusually gather
together in the fractures, and lininil the vughs in gossan.
The crystals are of a distinct reddish colour with a strong
adamantine lustre. It occurs, in limited quantity, at the
Magnet Mine.

64. Cavcire (Carbonate of Calcium).

This well-known mineral erystallises in the rhombo-
hedral system. The varieties of crystalline form assumed
by calcite exceed those of all other minerals, and have
been carefully studied by mineralogists; so much so, that
above two hundred forms have been recorded. With the
exception of quartz, it is the most profuse of all minerals,
occurring in the form of marble and limestone in enormous
quantities. The beautiful Old World crystallisations of
this mineral, such as occur in Derbyshire and the North
of England, are unknown in this island, although in the
massive form it occurs abundantly, the notable localities
being Bridgewater, Maria Island, Gordon River, Beacons-
field, Don River, Mackintosh River, and other places.
As travertine, containing numerous fossil land-shells, it
occurs at Geilston on the east bank of the Derwent; as
Iceland spar, it is plentiful near St. Marys; as stalactites
it is in profusion at the caves of Chudleigh, near Frank-
ford, and at the Upper Forth River; as small blue-
coloured crystals, at the Madame Melba Mine, North
Dundas; and some remarkably fine crystals have been
obtained at the limestone flux quarry of the Mt. Lyell
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Company, near Queenstown. It sometimes occurs in the
veinstone of metallic lodes, but is not known in large quan-
tity in this connection.

65. CassiteRITE (Dioxide of Tin).

As i1s well known, this is the common ore of tin, which
is practically the only commercial one of the metal. It
has a wide geographical distribution, but in few localities
does this ore occur in such quantity as to be of economic
importance. It has been fully established that in all
parts of the world there exists a striking connection
between the occurrence of tin ore and the intrusion of an
acid plutonic magma, resulting in the formation of
granite and kindred rockmasses. It has further been proved
that such occurrences are closely associated with a peculiar
group of minerals characterised by the presence of fluorine,
boron, phosphorus, and arsenic. This connection is so
pronounced, that it was early in the last century that
Daubrée formulated the now almost universally-accepted
theory that the tin was brought up from plutonic depths
in the form of a volatile fluoride. The emanations were
probably at a temperature above critical point, or in the
permanently gassous state, in which condition they would
be the means of producing an alteration in the rocks
which has been termed pneumatolytic. It is believed by
Vogt, who has carefully studied the genesis of ore-
deposits, that the formation of tin-lodes probably startea
before the absolute cooling of the granite. It is also
supposed that many tin-bearing deposits have been favour-
ably effected by the agency of permeating thermal waters.
It has been shown that cassiterite is sparingly soluble in
water containing alkaline carbonates, and even slightly
in distilled water at 80° C., which solubility is much
increased by the presence of sodium fluoride. It has been
found that a deposit of opaline silica formed from a warm
spring at Selangor contained on analysis 0'5 per cent. of
stannic oxide. There are records which show that in Corn-
wall antlers of the red deer have been found in the tin-
bearing gravels partially transmuted to, or impregnated
with cassiterite. In the same way beautifully-developed
crystals, mostly Carlsbad twins, of orthoclase have been
altered or pseudomorphed to the same substance at the
Wheal Cootes and other mines in the same Old World tin-
mining locality. In this island much the same thing has
occurred, although to a somewhat less pronounced extent,
in the tin-bearing granite of Mt. Rex, where the outline
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of the felspar crystals can be distinctly traced, the whole
being converted to tin ore, and the shape of the crystal
being faithfully preserved. At the Stanley River the
imbedded felspars have also been converted to cassiterite
and green tourmaline, and at Mt. Bischoff the same thing
has occurred with respect to the felspars originally con-
tained in the topaz-porphyry so characteristic of the
locality. The replacement at this spot is not always com-
plete, inasmuch as the interior of the felspar outline may
be but partially filled with the black crystals of cassiterite,
but the whole stands out prominently on the white ground-
mass. At Cope’s Creek, New South Wales, masses of
fossilised wood have been obtained in the older drifts
which are overlaid by basalt, partially converted to tin
ore. At North-East Dundas breccias, consisting of frag-
mentary rock, probably broken from the walls of a lode or
fault, have been obtained, absolutely cemented together
with cassiterite, which has doubtless been deposited from
circulating waters. The same phenomenon has been recorded
as occurring at several localities in Cornwall, England.
“It is contended by the chemist Bischoff that ordinary
carbonated waters coursing through tin-bearing rock might
be competent to disselve felspar and to deposit tinstone in
its place” (Rudler, “ Minerals of the British Islands,”
1905). The same remark probably applies to the other
transmutations referred to.

Referring generally to tin-bearing veins or lodes, the
formation or origin of these is the result of such a com-
plex process that there is room for several explanations as
to the different phases of cause and development. At
Mt. Bischoff, which geologically stands out conspicuous as
being almost unique, the cassiterite occurs disseminated
in comparatively small crystals as well as in the massive
form in a huge elvan course or dyke composed of quartz
and topaz-porphyry (topazised quartz porphyry), which
doubtless extends upwards from a deep-seated mass of
granite, into the surrounding contorted and disturbed
Cambro-Ordovician slates, or “ killas,” as the rock would
be termed in Cornwall. It has attendant lodes of various
sizes and strike, one at least of which intersects the main,
or, as it is termed, the “ Queen ” dyke. These attendant
lodes are in the main composed of quartz-porphyry, and so
far as known only one shows any conspicuous departure in
composition. The gangue of this is apparently a greisen
unusually rich in white mica, much of which, so far as
exploited, is decomposed and stained by iron oxide. Other
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dykes of quartz-porphyry occur in the neighbourhood of
the main seat of mining operations, but that known as the
Queen dyke is by far the most important from a mining
standpoint. The topazisation of this has proceeded to the
fullest extent, and in places remarkable impregnations of
radiating acicular pycnite abound, while enormous masses
of a peculiar green tourmaline are strikingly plentiful, as
well as various pyrites and (in a minor degree) fluorite,
siderite and prosopite, while wolframite is an extreme
rarity. From a mineralogical standpoint this remarkable
tin mine shows a relationship to the Schneckenstein of
Saxony, inasmuch as several of the usually rarer minerals
are common to both localities. At both places there
are the advanced topazisation of the porphyry, the abun-
dance of the cylindrical form of that mineral known as
pycnite, and the occurrence of prosopite, the last being
almost peculiar to the two localities mentioned. The cas-
siterite of Mt. Bischoff is not noted for its fine develop-
ment, as it mainly occurs in remarkably small crystals,
and much of it is in the form of actual slime in friable
topaz. Cassiterite crystallises in the tetragonal system,
and forms one of a group which includes the dioxides of
tin, manganese, titanium and lead.- They all belong to
the same system of crystallisation, with closely similar
angles and axial ratio. Cassiterite crystals are very com-
monly mackled, and not rarely show geniculate or
knee-shaped forms.  Zonal structure is often seen in
microscopic sections of the crystals. This is well illus-
trated by the beautiful slides produced by sections of the
pycnite of Mt. Bischoff, containing, as it usually does,
associated tin crystals. The late Professor Ulrich states
in literis:—'“ The crystals of this mineral (cassiterite)
occurring at the Mt. Bischoff Tin Mine are in the average
small, rarely exceeding 5 mm. in size. They are gener-
ally also not well developed, having rounded edges and
often broken faces. Their form is very simple; generally
the unit pyramid and unit prism, with rounded-off edges,
indicating an octagonal prism. Twinning according to
the common law-twinning and composition plane, the
diametral pyramid is very frequent.” The East Coast
tin-mining area affords masses in places of more or less
altered granite, containing an appreciable quantity of
cassiterite. Much of this rock is converted into greisen—
a quartz-mica rock commonly associated with topaz and
tourmaline. The ore-bearing veins appear in most cases
to be altered rock, impregnated with cassiterite and the
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minerals usually occurring with it. It is from this dis-
trict that many remarkably well-developed tin ecrystals
are obtained. They are frequently found studding the
walls of fissures and vughs in the lodestone. The veins
and impregnations are often extremely irregular, varying
in width and length, and even in extension to depth.
In the Ben Lomond district pipes and floors have occurred
with the tin ore occasionally in fair proportion. The
Great Republic Mine is a fair example of the first, con-
taining remarkably fine well-formed crystals of cassiterite
with the companion minerals fluorite and pyrites. The
floors are very similar to like occurrences in Cornwall, viz.,
a narrow crack, now often filled with chalcedony. That
apparently served as a chaunel for the ascending vapours,
which probably acting on the adjacent rock in favourable
positions deposited the tin ore, which now appears as floors
of limited extent, but often extremely high in tin con-
tents.

The other tin-mining districts are those of Heemskirk,
North-East Dundas, Cox’s Bight in the extreme south,
Mt. Ramsay, Bell Mount, and a few outlying localities.

The general characteristics of cassiterite as occurring in
this island may be thus summarised :—In colour this min-
eral varies to a remarkable degree; it is commonly black
and in various shades of brown, but is sometimes almost
colourless, red, yellow (pale and dark), white, grey, and
not rarely variegated. In structure it may be compact,
fibrous, nodular, radiating, or crystalline. According to
colour or structure its varied forms are termed by the
miners black tin, ruby, resin, wood, shot-holed, mahogany,
and other local appellations. Alluvial tin is generally
much waterworn or rolled, but in many cases the crystals
are but little abraded; it is usually opaque, but is occa-
sionally translucent to almost clear transparent.
Examples of this latter variety, when cut into gemstones,
display a brilliancy second only, in their high refractive
index, to the diamond. The adamantine lustre of fresh
crystals, coloured or black, is very pronounced, and the eye
is attracted by the splendent faces. As a rule stream or
alluvial tin—as with gold—is commonly richer than that
derived from its matrix or lodes. This is probably caused
by the outer crust being abraded, the richer central por-
tion remaining uncontaminated by any incrustation of
foreign matter.

At North-East Dundas cassiterite is reported to occur
under exceptional conditions in association and inter-
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mixed with solid compact magnetite. A parallel discovery
was made at Carn Chuinneag, in Ross-shire, Scotland
(‘“ Summary of Progress” for 1903, p. 58); and at the
Renison Bell Mine it occurs in a dense pyrrhotite, which
is also extremely unusual for this mineral. Occurs of
unusual habit at Mayne’s Mine, Heemskirk. The colour
varies from a pale dull-gray to almost black, and is com-
monly of a radiated fibrous structure, in botryoidal and
reniform shapes. Where concentric structure is well-
defined, the internal colouration is in bands of regular
width of various shades of gray to brown. In all essential
characteristics this occurrence exactly corresponds with
what is known as “wood tin” in Cornwall. An acute
pyramidal intensely black variety, representing what has
been termed sparable or “needle” tin in the European
mining districts, occurs at Welsh’s tin find near the five-
mile on the Waratah-Corinna-road. The crystals are
minute, very pointed, and a good imitation of the Old
World form. At Mt. Agnew the alluvial tin is contamin-
ated by plentiful grains of chromite, while near the Hus-
kisson, to the north-west of the Renison Bell Mine, the
tin ore is intermixed with osmiridium, derived doubtless
from the adjacent serpentine rock. At the Stanley River,
South Esk, Pioneer, and many other alluvial mines mona-
zite is of common occurrence in the form of minute yellow-
ish particles. At the Shepherd and Murphy Mine, Bell
Mount, it occurs in a series of small lodes, closely associ-
ated with wolframite, bismuthinite, achlusite and fluorite.
At this mine groups of geniculated crystals are somewhat
common, often approaching the rutile law.

“The radiating fibrous variety, with concentric differ-
ently-coloured zones—called toad’s-eye tin-—occurs in the
alluvial deposits occupying the western slopes of Mt.
Heemskirk in the vicinity of the Federation Mine. . . .
Cassiterite has recently been found on the Oonah lease in
Zeehan. It occurs with quartz and pyrite, forming a fine-
grained granular aggregate cemented by quartz in the
oxidised portion of the lode. . . . . Analyses of the
stannite of the Oonah Mine have disclosed a certain con-
tent of tin in the form of oxide. The proportion occurring
in the stannite is variable, and may represent as much as
15 per cent. of the total tin contents. This oxide is, in
all probability, finely-divided cassiterite.

In all localities quartz and cassiterite are always
closely intermixed; and at times remarkably well-
developed crystals of the latter are found implanted on
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the first, or even enclosed as endomorphs. A peculiar
fibrous cassiterite of a deep brown colour, which is appar-
ently pseudomorphous after tourmaline, occurs on the
Boulder mineral section, North-East Dundas. It is
closely intermixed with arsenopyrite. It occurred in a
prospecting shaft.” (L. K. Ward.)

This island is one of the most important tin-producing
countries of the world, and a peculiar interest is attached
to its discovery, as it was apparently one of the first
minerals found in Awustralasia of which we have any
record. Professor Liversidge states (“ Minerals of New
South Wales,” p. 77):—" The probable presence of tin
in Australia was mentioned as early as January, 1799.
Collins, in his account of the English colony of New South
Wales, states that Mr. Bass, the surgeon of H.M.S.
‘ Reliance,” found on the beach of Preservation Island
(on the north coast of Tasmania, near the south coast of
Barren Island) a very considerable quantity of the black
metallic particles which appear in the granite as black
shining specks, and are in all probability grains of tin.”
The next record which the writer has met with occurs in
the proceedings of the Royal Society of Tasmania for the
year 1854, pp. 425-431, in which reference is made to
samples in the museum of a Mr. Thomas Winsmore Wil-
son, of Barnsley, Yorkshire, England. In this paper the
following remarks occur:—* No. 25, tinstone—as regards
this tinstone I need not remind you of its value. If you
could open a mine as rich in tin as this specimen you
would be very fortunate in the mining department.” This
sample was obtained “on elevated land below the Tier,
St. Paul’s Plains.” The wonderfully rich deposit of tin
at Mt. Bischoff was discovered by Mr. James Smith in
1871, and scon after that year many other payable finds
occurred, principally in the north-eastern portion of the
island.

6€. CeErarcyYrITE (Chloride of Silver),

The well-known silver chloride has been obtained in
limited quantity at the Dundas, Zeehan, Heazlewood, and
Scamander silver-fields. As found here it occurs as
minute irregular blebs and patches, rarely crystallised, in
ferro-manganese gossan, siliceous lode material, and litho-
margic clay. It is commonly associated with other
oxidised metallic minerals. At the Warrentinna gold-
field it occasionally occurs in the cavities of auriferous
quartz in the upper working of the mines.
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67. Cerussite (Carbonate of Lead ).

The native lead carbonate is almost an invariable
accompaniment, in more or less quantity and perfection,
of the sulphide in lead mines. It is subject to ready
formation by the action of carbonic acid derived from a
gangue or adjacent rock containing roluble calcium-car-
bonate such as ordinary calcite, dolomite or ankerite, and
is thus a sscondary mineral, where its formation is due
to epigenic action mainly in the upper or more superficial
portions of the lode. It crystallises in the orthorhombic
system, and but few mineral species afford such extreme
variation of crystal habit or diversity of arrangement of
the individual groups or bunches. It is at times in the
form of a white amorphous mass, or thin coating on its
parent galena, or a thin layer of sulphate may rest between
the original sulphide and the external carbonate. Within
the zone of oxidation it is frequently in enormous quan-
tity, and cavities in the surface outcrop or galena may
contain fairly developed crystals; these are often met
with in exquisite perfection. When attached to a gos-
sany base it attests the superficial origin of the group.
It is frequently in the form of long slender crystals, often
acicular and of extreme delicacy. They may be almost
water-clear or snow-white, in which Fa. case when
implanted, as is not rarely the case, on almost black ferro-
manganese gossan, they afford specimens of remarkable
refinement. Again, the arrangement of the long acicular
crystals may be in a crudely stellate pattern of equal
attractiveness. Such masses occur in both these states
at the Comet Mine, Dundas. The large vughs which have
occasionally been met with at the Hercules Mine, Mt.
Read, have been found on many occasions completely
lined with a comparatively thick coating of exquisitely
beautiful erystals of this mineral, oftentimes much stained
externally with cupric carbonate and iron oxide, the pure
white of the cerussite strongly contrasting with the green
and blue of the copper and yellow of the iron. At the
Magnet Mine many perfectly-formed groups of crystals
have been frequently obtained. They are often seated
on the parent mineral galena or nestling in the cavities.
In the gossan zone they are very frequent and of perfect
form, showing single crystals as well as mackles and tril-
lings. In certain positions they are of a bright yellow
colour, owing to chromic acid influence, but the clear to
glassy condition prevails. Fairly large quantities have
been mined at the Silver Queen, Sylvester, Austral, and
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other mines at Zeehan, and the Heazlewood mines have
one and all produced excellent examples, amorphous, sub-
crystalline, and of perfect crystallisation. It is always
an attracétive mineral, and one such as soon arrests the
atventicn of visitors to the silver-lead localities, and thus
the most elementary collections are almost certain to con-
tain specimens. It frequently assays, in common with the
sulphate, high in silver, as is the case to a notable extent
at the Heazlewood and Magnet Mines. At the Heazle-
wood and Whyte River Silver-lead Mines, and to a lesser
degree at the Magnet Mine, small almost amorphous
masses of a peculiar gray lead carbonate have been found
_to be remarkably rich in silver, so much so that assays
have been made giving returns equal to considerably over
1000 oz. of that metal per ton of lead. This result tends
to show that the hypothetical silver carbonate (selbite)
may have actual existence, and was answerable for the
gray, colouration, but tests generally, though not invari-
ably, result in proving an admixture of a haloid of the
metal. The selbite has never been isolated, so that its
occurrence in nature remains unsolved.

Dr. C. Anderson has studied the Tasmanian crystals of
corussite and states (Records of the Australian Museum,
Vol. VL, Part 5, 1907), referring to a specimen from Zee-
han, “One specimen in the museum collection shows
several small but well-developed crystals, simple and
twinned, on a matrix of galena with patches of friable
limonite. A doublet on m was measured and yielded the
forms ¢ (001) & (010) m (110) ». (130), 2 (012), & (011)
¢ (021) v (031)—z—(041) p (lllll). The faces in the zone
(010, 001) are striated and slightly interoscillating. A group
is made up of four individuals, of which I. and II., also
III. and IV., are twinned to each other on m, while I.
is twinned to III. and XI. to IV. on a possible face (760)
for which the colouration value of ¢ is 62° 24'. This
form has not been recorded for cerussite, and it is just
possible that we have here merely a case of accidental
grouping; but the measured angles given agree rather
well with the assumption that a new twinning law is in
operation.”

Respecting cerussite from the Washington Extended
Mine, Whyte River, Dr. Anderson writes:—‘ This is
represented in our collection by one specimen, in which
small crystals of cerussite occur in cavities in galena coated
with yellow limonite; in habit it is tabular on &4, which is
slightly striated to prism and brachy-dome intersections.”
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Referring to the same mineral from the Comet Mine, Dun-
das, “ The crystals which occur on a matrix of galena and
powdery limonite are thin tabular on & and twinned on
m; the figured crystal is a trilling resembling the cerus-
site of the Magnet Mine. The two crystals twinned to
that in the conventional position are small in comparison,
and scarcely penetrate the larger.” At the Magnet
Mine, Tasmania, cerussite occurs in two different habits,
long prismatic or tabular on the & (010) pinacoid, and as
flat tables parallel to the basal plane. In both cases the
crystals are twinned on the faces m (110) and m 111,
(110) resulting in trillings of pseudo-hexagonal form. A
specimen in the museum collection fumisied crystals of
the first habit, while Mr. W. F. Petterd obligingly lent
some examples of the other. An interesting feature is
that the flat pseudo-hexagonal tables of the second habit
are invariably contaminated with chromate of lead, doubt-
less in the form of crocoisite, which imparts to them a
canary-yellow colour with occasional patches of red.
The two crystals measured were essentially similar, being
elongated along the vertical axis and tabular on the
b (010) pinacoid. The same forms are present in both,
namely ¢ (001), a (100), b (010), m (110), r (130), ¢ (021),
z (102), and p (111). In the figure the breadth along the
a axis is somewhat exaggerated, and the three individuals.
are drawn in equi-poise, though really only one is well-
formed, the other two being quite subordinate. All the
forms except b are relatively narrow, and the prism zone
is much striated and interrupted. Of the three individ-
uals forming the trillings, I. is placed in the conventional
position, while IL. and III. are twinned on the faces (110)
and (110) respectively of I. Thus the faces m and p are
coplanar with m and p, while m and p are coplanar with
m1 and ', and similarly at the other end of the «
axis of 1., but II. and III. have only one coplanar face,
namely the base ¢. The figure is similar to the well-known
drawing by Schrauf, but the Magnet mineral has three
more forms. The table of angles below gives the measured
and calculated values for I., and also the observed angles
belonging to forms on II. and IIL, as owing to the small
size and imperfect development of the crystals, on the
goniometer it was impossible to distinguish the reflections
belonging to the several individuals, and it was mainly
from the angular measurements that the twinning struc-
ture was deduced. Habit II.--The crystals with this
habit differ from the others mainly in having a large basal
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plane, and in being greatly shortened along the vertical
axis, the result being flat tables approaching the hexagonal
forms. That they are trillings is at once apparent from
the re-entrant angles on the edges, and the three systems
of striations on the basal plane, which are well seen under
the microscope, crossing at angles of approximately 60°
and running parallel to the brachy-axis of each individual.
Crystals of a similar habit have already been observed in
aragonite, but prismatic crystals seem more common with
cerussite. One lot of isolated crystals of a pronounced
yellowish colour average 6 mm. in diameter. A few
smaller crystals measuring about 1 mm. in diameter,
translucent, and of a much paler colour, were found
implanted on the matrix. These latter supplied the best
measurements on the goniometer. The most prominent
face after the basal plane is the pyramid o (112); only
one doubtful angle could be referred to the prism r, which
is accordingly not entered in the figure. The forms recog-
nised are ¢ (001), a (100), b (010) = (110), i (021), % (011)
p (111) o (112). The drawing suggests Laspeyre's figure
of aragonite trom Oberstein; only our crystal has more
forms, and is drawn in ideal symmetry. The measured
agree well with the theoretical angles.”

Analysis of the characteristic form of a yellowish-green
colour from the Adelaide Proprietary Mine, Dundas, by
Mr. J. C. H. Mingaye, F.C.8., of Sydney, N.S.W.:—

Pb O = 8307 per cent.

C '@giloss 16-97

G O o= minute trace

Gangue = 62 per cent.
99°66

Variety—CuromireEroUs CEeruUssITE (Lead Carbonate
with Chromic Aeid),

This attractive variety of a common species is, so far
as known, confined to the Magnet Mine, in the upper
workings of which it is, although local, fairly abundant.
It occurs in fractures and vughs in the gossan zone, in
bunches and sparsely attached as beautiful little crystals,
generally in close association with crocoisite, but never,
so far as observation has gone, intermixed with the normal
form; although this is somewhat abundant in its usual
adamantine characteristic habit, often showing remark-
ably perfect development in stellar and cruciform triplet
crystals.
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It is noticeable that, while the variety under review is
invariably associated with the chromate of lead, the
common type is rarely if ever obtained in the vicinity.
It is always opaque, with a shining lustre, but not ada-
mantine. The colour is canary-yellow, with an occasional
tinge of red where the crystal has impinged upon the
 chromate. The tint does not vary to any serious extent,
although paler examples are occasionally met with. It is
a most attractive mineral, and soon arrests attention.
Tts most constant feature is its crystallisation in flattish
frondose and spear-headed groups, twinned by repeated
angles across different faces of the prism (110). The
striated faces of the twinned groups are the brachyprisms
011 and O13; these ars commonly deeply grooved, afford-
ing a most interesting leaf-life and unfamiliar appearance.

This variety is perfectly distinct, both as regards colour
and habit of crystallisation. Moreover, intermediate
variations between it and the normal type have not been
met with. Tt is undoubtedly one of our most attractive
and typical minerals. Under the blowpipe it gives
reactions for chromic acid.

68. CErRVANTITE (Dioxide of Antimony).

Abundant as a result of the decomposition of anti-
monial minerals, usually as a thin yellow coating on
jamesonite, galena, and on veinstone. It is usually mas-
sive. Madame Melba, Comet, and Maestrie’s Broken
Hill Mines at Dundas are prominent localities. It also
occurs in small quantity at several of the silver-lead mines
in the Heazlewood district and at Zeehan. It has occurred
in small quantity in a quartz reef known as Ra.g%ed Jack,
about 9 miles east of Deddington, with pyrites, galena, and
stibnite.

69. CHaBazITE (Silicate of Aluminium, Sodium, and
Calcium ).

This abundant zeolite occurs in the cavities of vesicular
basalts. The obtuse rhombohedral crystals are usually
well-formed, clear, and colourless. Abundant near the
railway bridge which crosses the Hellyer River. Of small
size, but well-formed groupings, Springfield; associated
with other zeolitic minerals, olivine and calcite, Sheffield
and near Mt. Claude; with ferro-calcite, Lefroy; occurs
abundantly with vesicular basalt at Mt. Pelion and vicin-
ity : the crystals are well-developed and in fine group-
ings, often lining the cavities.  Rounded, waterworn
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nodules of the black basalt, which clearly show the
implanted crystal groups, are often met with in the
streams, and are sometimes mixed with other species of
zeolitic minerals and ferro-calcite.

The crystals from Bell Mount, Middlesex, have been
examined by Dr. C. Anderson, who states (‘‘ Records of
the Australian Museum,” Vol. V1., Part 5, 1907) : —* Some
fine crystals, ‘75 to 1'5 cm. in diameter, have been found
loose and coating a vugh in Tertiary basalt at this locality.
Like the Ben Lomond and Inverell minerals, these are
penetration twins on the vertical axis, but they differ

from the former in the presence of a (1120) and ¢ (1123).”

70. Cuarcoctte (Sulphide of Copper).

This, notwithstanding the large quantity of copper pro-
duced by the State, is an extremely rare mineral, and
has only occurred at two or three localities. It crystallises
in the orthorhombic system with an empirical composition
of sulphur 20 per cent., and copper 80 per cent. = 100.
It is the native cupreous sulphide, and is also known as
copper glance, redruthite, and vitreous copper ore. It
usually occurs in the upper workings of the mines, and is
regarded as of secondary origin, produced by the altera-
tion of chaleopyritz or yellow ore. It is commonly of a
dark lead-gray colour, and is quite sectile and fusible—so
soft as to be easily cut with a knife, and so fusible as to
melt at a low heat. It is often reported to occur, but the
genuine native cupreous sulphide is, as a matter of fact,
but rarely obtained. In all probability the only true
occurrences were in the Mt. Lyell district, and then but
in extremely limited quantity. Crystalline masses of small
size have been obtained at the Lyell Blocks, among other
minss of the locality. Occurred at the King Jukes Mine,
Mt. Jukes. Small crystals have been found disseminated
on schist with bornite at the North Lyell Mine. It has
been obtained in blocks of many pounds weight with
native copper at the King Lyell Mine. Reported to occur
with quartz at Mt. Balfour.

71. CuancoryriTE (Sulphide of Copper and Iron).

This mineral crystallises in the tetragonal system. The
crystals are mot by any means abundant; they affect a
spharoidal habit and are very often distorted, with the
faces curved and striated. It is the common ore of cop-
per in almost all copper-producing countries. It is an
almost constant companion of cassiterite, although the
bane of the tin-miner. The mineral is of a rich golden
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yellow, but easily tarnishes on exposure, when it may
become iridescent, and is then known as * peacock ore.”
In practical mining it is often closely mixed with common
iron pyrite, in which case the mixture has a paler colour.
The two species may be easily distinguished by their
respective colouration and hardness. Chalcopyrite is com-
paratively soft, easily yielding to the point of a knife,
whilst the iron pyrites is not only much paler, but resists
being scratched.  The paragenetic relations of chalco-
pyrite are well understood, as it is so often associated
with quartz, siderite, as well as with cassiterite. The
recent formation of this mineral is shown by the action
of thermal waters on objects containing copper. At
several springs in Central France, chalcopyrite has been
found on old Roman bronze coins. The sulphur in such
cases is supplied by the sulphates in the waters, which are
reduced to sulphides by the decomposition of organic
matter (Rudler). Copper, probably this ore, was known
to occur in this island as far back as 1822 (Evans’ Descrip-
tion of Van Diemen’s Land). It occurs, amongst many
other localities, at Mt. Maurice; Badger Head; Saxon’s
Creek, in solid white quartz; Mainwaring Inlet; Cas-
cade River, with cassiterite and schist; auriferous at Mt.
Ramsay, with native bismuth in amphibolite ; Dial Range;
Lake Dora, as an impregnation in schist; Mt. Heems-
kirk ; Scamander River, with galena and arsenopyrite;
Blue Tier, with cassiterite ; Bell Mount; Mt. Bischoff, with
berthierite and chlorophane; Rosebery, with galena and
blende; Mt. Read, with galena, blende, and huascolite ;
Heazlewood ; Colebrook, with pyrrhotite in the limurite of
the locality ; Savage River, with magnetite and actinolite ;
Mt. Pelion ; Mt. Balfour, with covellite; Mt. Farrell ; but
the most commercially important occurrences are those of
a metasomatic nature in the vicinity of Mt. Lyell.

The most important sulphide ores of copper are the
following, viz.:—

Compasition.

Cu Fe 8 Crystallographic System.
Chalcopyrite 34:5 305 85 Cu Fe S, Tetragonal
Chalcocite ... 80 sy oW Cu, S Orthorhombic
Covellite...... 66-4 ... 3836 CuS Hexugonul
Bornite........ 55°5 16:4 28:1 Cu, Fe§, Tsometric
Cubanité,..... 23'3 41'3 35'4 CuFe, 5, Isometric
Pyrite ......... ... 46°6 53:4 FeS, Isometric

A small proportion of the iron in the last is often
replaced by copper, in which case it may be considered a
poor ore of the metal.
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72. CHALCOPHANITE (Hydrated Oaides of Manganese and
Zinc).

Occurs in aggregates of small tabular rhombohedral
crystals, commonly in druses and botryoidal masses. A
usual habit is coating stalactitic iron-manganese, and often
covering comparatively large areas in the gossan zone of
the lode. At the Comet and other mines at Dundas it is
of the most intense black colour with a highly brilliant
lustre and velvety sheen. It is unquestionably one of the
most attractive species amid a large group of handsome
minerals. In the cabinet it rarely fails to attract atten-
tion, but from an economic standpoint it is valueless.
Although it was so extremely abundant at the locality
mentioned, it is in nature a mineral but rarely met with,
and then never so fine and attractive as its occurrence in
this State. At the Magnet Mine it occurs as a blue-black
incrustation on psilomelane and other minerals. It some-
times coats the interior of small vughs, and occasionally
has isolated crystals of cerussite attached to it. At all
times it is interesting and attractive to lovers of the
beautiful in nature.

73. CHALCEDONY. (See QUARTZ.)

74. CuarcorricHITE (Fibrous Cuprite).

This beautiful variety of cuprite occurs 1n capillary tufts
of a bright crimson colour, usually surrounded by a thin
coating of native copper in small cavities in the limurite
rock of the Colebrook. North-East Dundas.

75. CuiastoLiTe (Silicate of Aluminium).

This is often classed as a variety of andalusite, which
is of the same composition. The common form has been
obtained sparingly, as knotted masses penetrating slate
rock near its junction with the granite at Zeehan.

76, CuLoriTE (Hydrated Silicate of Aluminium and
Magnesium ).

In schist, and as beautiful bright-green fan-shaped
crystals in honeycombed quartz at Crown Lyell Mine.
Species undetermined. Occurs pseudomorphous after fel-
spar at Block 4891-93m, Ben Lomond (Waller, “ Report on
the Ben Lomond District,” 1901). At the East Hercules,




48 THE MINERALS OF TASMANIA.

Mt. Read, a chlorite schist occurs, which in places is wholly
that substance.

Occasionally abundant in stanniferous lodes at Ben
Lomond and Heemskirk; at Bell Mount, west of Mt.
Claude, with sphalerite; as chlorite schist it is abundant
between Waratah and the West Coast. The substance
occurring at Bischoff that is usually termed chlorite is a
greenish tourmaline rock, which is characteristic of that
locality.

A fibrous radiating variety occurs at Mt. Ramsay and
Hampshire, the former of a pale-green and easily decom-
posable, the latter of a darker colour, more durable in
nature. At the Laurel Creek, near Mt. Housetop, the
mineral occurs as a vein in a mineralised dyke; it is of
various colours and much stained with iron oxide. At the
Prince George Mine at Heemskirk in sheaf-like aggre-
gations, which cross each other, and are sometimes radiat-
ing; at the Hampshire Hills as chloritic porphyry, in two
dyke-masses running almost parallel, which are traceable
for a considerable distance. On the north-eastern tinfield
this mineral is distributed, but usually in small quantity ;
it occurs as a constituent of protogine, a stanniferous rock,
at Ben Lomond and Gould’s Country.

Chlorite in reality forms a group of minerals which
appear to merge one into the other, and they are at the
best most unsatisfactory. The numerous varieties occur-
ring in this island have not been carefully investigated.

A dark-green variety of chlorite occurs at Stony Ford,
near George’s Bay, which shows the unusual association of
cassiterite with garnet, blende, and copper pyrites.

77. CrvroaNTHITE [ Diarsenide of Niekel).

A greyish-white isometric nickel mineral, remarkable
for readily altering or sweating on the surface, when speci-
mens are in a moist atmosphere, to the hydrated arsenate,
which on giving off its excess of hygroscopic moisture
apparently becomes annabergite. It occurs in limited
quantity, with other nickel minerals, in the lower levels of
the Long Tunnel Mine, Rocky River.

Several fair-sized masses of this mineral have been
obtained from what has been reported to be a small lode
situated on a mineral section known as the Central Bal-
strup, at Zeehan. They all show distinct, but somewhat
distorted, isometric crystals, which are much intergrowu.
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78, CuonicrITE (Hydrated Silicate of Calcium, Mag-
nesium, and Aluminium).

This is a substance with much the general appearance
of ordinary chlorite, to which group it apparently belongs.
In structure it is radiating, with a silky lustre, and is
lavender-blue in colour. It is always accompanied by fine
granular quartz. Several specimens were obtained as loose
boulders ; it has not been found in sitw.

Locality: A tributary of the Rocky River, which strea:n
falls into the Pieman.

79. CeroMITE (Ouwides of Chromiuwm and Iron ).

This mineral is apparently widely distributed through-
out the north-western portion of the island, but has not
been recorded as occurring in large quantity. It is always
to be found in more or less profusion wherever serpentine
occurs, sometimes intermixed with that rock in the form of
minute crystals, but more often as irregular patches nf
various sizes, which occasionally form somewhat extensive
masses. At the Heazlewood it is fairly abundant in the
massive form, but not, so far as exploited, in large quan-
tities. Occurs in crystalline masses in a small vein occur-
ring between serpentine and quartz, near the River Forth ;
at Harmon's Rivulet, Huskisson River, as small crystals as
well as massive; Dundas, in limited quantity; plentiful
in the bed of the Arthur River, below its junction with the
Waratah River; in the serpentine at Anderson’s Crezk,
Forth River, Styx River, and the head of the Florestine.

80. CurYSOBERYL (Aluminate of Beryllium ).
Variety—dlexandrite.

A remarkably fine example, with a few of indifferent
character, of this highly-prized gem-stone was obtained by
Mr. J. A. Thomson at the Weld River, in stanniferous
drift, during the ordinary process of dressing tin ore. It
is of a somewhat pale but attractive green colour, red by
transmitted light, as is characteristic of the variety. It
was, by the kindness of Mr. Thomson, tested with the
dichroiscope by Mr. W. H. Twelvetrees, Government
Geologist, with the result that its identification was placed
beyond doubt. It is remarkable that this is the first cut
specimen which has come under notice. In all probability
this gem has been looked upon as a pale transparent corun-
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dum, which is comparatively abundant at the locality, as
is also the zircon.

81. CmrysocoLra (Silicate of Copper).

This mineral usually occurs as a thin crust on other
copper minerals. Colour: Various shades of emerald-
green, passing to pale-blue. Obtained as a thin coating in
small patches, Star of Peace Mine, Cascade.

82, CHRYSOLITE (Silicate of Magnesium and Iron).

This is also known as olivine. As a rule rocks containing
this species are no good for the important metallic minerals,
and its occurrence may with some certainty be looked upon
as an indication of tﬂeir non-existence. Large specimens
form the green stone termed peridot, but those occurring
here are usually too small to be of use to the jeweller.
Found in pale-green semi-transparent particles in basalt,
Dundas; in amygdaloidal basalt at Bischoff and the Wil-
mot River; Upper Forth River, massive in basaltic dyke :
of a yellowish-green colour in coarsely crystalline dolerite,
Paddy’s Sugar Loaf Mountain (W. R. Bell); near Hamp-
shire Hills; Deloraine; as somewhat large crystals, often
a third of an inch in diameter, which are of a bluish colour
and opalescent tarnish, in partially-decomposed basalt at
the Emu River; commonly scattered as small blebs in
black basalt, Table Cape; in large masses, often inter
mixed with zeolitic matter, Sheffield ; in basalt at Derby,
as well as in most basaltic rocks occurring in this island.

83. CurvsotiLe (Hydrated Silicate of Magnesium ).

Almost all of the locally termed asbestos belongs to this
species ; it usually occurs as seams and patches in serpen-
cine. Abundant near Beaconsfield and the Asbestos Range.
The fibres are occasionally up to 4 inches in length, pale in
colour, silky and beautifully soft to the touch. It is
easily separable from the more compact rock. Samples
occasionally occur which show a gradual transition to
hematite, with which it is closely associated. At the
Heazlewood it abounds in the serpentine, but is short in
fibre and amianthus-like. About Mt. Heemskirk it occurs
wherever its parent rock exists, sometimes as short
entangled masses of a white colour; in greater or less
quantity at Mt. Claude and Dundas; and it is said to
occur east of the Mussel Roe River, North-East Coast.
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84. Civovite (Hydrous Silicate of Aluminium ),

A white clay-like substance, apparently identical with
that known under this name, occurs as a deposit near St.
Leonards, and is often termed locally ““ meerschaum.” Tt
is of a smooth compact texture, with a dead-white colour
and subconchoidal fracture.

85. CriNocHLORE (Basic Silicate of Magnesium and
Aluminium).

A monoclinic member of the chlorite group that often
occurs in fairly well formed, large crystals. {,t. has a dis-
tinct micaceous structure and a somewhat pearly lustre.

Near North Mt. Heemskirk it occurs in large masses that
occasionally show crystalline bunches, with a sporadic well-
developed crystal. The colour is the characteristic pale
metallic-green. At Anderson’s Creek it occurs in minute,
almost microscopic, radiating bunches of a shade of green
that is somewhat darker than usual (W. H. Twelvetrees).

86. Coar.

River Don; Mersey; Port Arthur ; Seymour; Schouten
Island ; South Cape ; near Waterhouse ; Three Hut Point >
New Town; York Plains; Eastern Marshes ; Jerusalem ;
Cullenswood ; Mt. Nicholas; Sandfly; Adventure Bay ;
Port Cygnet; Hamilton; Richmond ; Prosser’s River;
Spring Bay; Mt. Munro ; Fingal; Longford; Jericho :
Inglis River ; Mersey River; Western Bluff ; Gad’s Hill ;
Magnet Range; Henty River.

Full detailed descriptions of our bituminous coal
measures, with numerous analyses of samples, will be found
in the Proceedings of the Royal Bociety of Tasmania, 1851,
Johnston’s “ Geology of Tasmania,” 1888, and in the Tas-
manian Official Record, 1892; also in the geological
reports published by the Mines Department.

Variety—Anthracite.

" This occurs in irregular grains up to }-inch in size,
enclosed in calcite and siderite, in the abandoned lead mine
North Valley, Mt. Bischoff. The grains are of dense black
colour with splendent lustre, and frequently iridescent
tarnish; fracture conchoidal. This interesting and rare
occurrence of a mineral coal in an ore-lode is also recorded
from ore-lodes of several mining districts in Germany ”
(Ulrich).

In the workings of various quartz reefs in the Beacons-
field goldfield a hydrocarbonaceous substance oceurs which
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has been identified as anthracite by Mr. F. Danvers Power,
F.G.8., and as a variety of lignite by Mr. A. Montgomery,
M.A., Government Geologist, and Mr. W. F. Ward,
A.R.8.M., Government Analyst (‘ Notes on a Carbonaceous
Deposit in Silurian Strata at Beaconsfield, Tasmania,” Pro.
Australasian Association for the Advancement of Science,
1892). The material is from a dark-brown to an entirely
pitch-black colour, extremely pulverulent, shining, and
has occurred at times in rather large quantity.

Messrs. Montgomery and Ward state (loc. cit.): —" Two
main lines of quartz reef traverse the Cabbage Tree Hill,
one worked by the Amalgamated West Tasmania, Moon-
light, Olive Branch, and Little Wonder, in all of which
mines the substance has been obtained. It occurs in the
Tasmania in hard beds and patches of a coarse quartz grit
in the principal workings of the mine; in the Moonlight
at a depth of over 422 feet from the surface. It is also
found in the cracks and joints of the yritty masses to quite
90 feet below the present sea-level.” Messrs. Montgomery
and Ward consider that the substance is not older than
the Tertiary epoch, but it may be of much greater
geological age.

“ The average composition was found by analysis to be as
follows: —

Per cent,
Carbon = 38-91"
Hydrogen = 303
Oxygen and nitrogen
sz difference) = 2160
Sulphur =2 236
Ash = 12-00
Moisture, lost at
100° C. = 22+10
100:00 "

87. CosaLTiTE (Arsenide of Cobalt and Iron).

This mineral occurred in small patches, with pyrites,
galena, and grey copper ore, at the old Penguin Silver
Mine, Penguin River (James Smith). It has also occurred,
but in very small quantity, embedded in schist near Lake
Dora.

B8. CoraLiTE (Fossil Resin).

A brownish-yellow, hydro-carbonaceous substance with
a semi-pearly sheen. It is very brittle, soft, and of uneven
fracture. When heated it melts to a dark-brown varnish-
like mass, burning with a yellow flame, during which it
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gives off much smoke, at the same time emitting a strong,
resinous, aromatic odour, A sample was submitted to Pro-
fessor Krausé, late of the Ballarat School of Mines, who
stated that it comes near a fossil resin known as middle-
tonite, and that a similar substance has occurred in coal
in Victoria. It is found in lumps which vary in size from
extremely small to, in rare instances, masses weighing a
few pounds. It occurs impregnating beds of lignite at
Macquarie Harbour.’

A fine large mass of a similar substance was obtained
from alluvial tin workings at Cape Barren Island. It has
also occurred with lignite and slate (containing leaf impres-
sions) at the old Don Tin Mine at Mt. Bischoff, and also,
with lignite, near Evandale Junction.

89. CoriariTe (Yellow Sulphate of Iron),

This sulphate occurs in limited quantity, as a result of
the alteration of melanterite, in the old levels at the Mt.
Bischoff and other mines. It is commonly found as an
incrustation in melanterite, being a transmutation of that
mineral by loss of water. Cabinet specimens of pyrites
often decompose to this and other sulphates. 1In the
vicinity of Barn Bluff much of the schist rock of the
locality is more or less impregnated with decomposable
pyrites which soon alters to the sulphate.

90. Correr, Native.

The native metal is cubic and holosymmetric. The
crystals are commonly much elongated, and occur in more
or less crystallised groups. It is plentiful at several
localities on the West Coast. At Mt. Lyell and vicinity
it has been found in considerable abundance, individual
specimens often weighing several pounds, and in extreme
instances reaching to as much as from 70 to 80 lbs. At
the Lyell Blocks Mine it has been mined on the large scale.
At this mine it occurs embedded in a fossiliferous litho-
margic clay of various tints. It is occasionally auriferous
at this locality. At Mt. Bischoff a highly-polished native
copper foil of extreme tenuity has been obtained coating
the cleavage faces of the killas or metamorphic slate, near
its junction with the porphyry dykes. At the Montagu
and Duck Rivers this metal occurs as small lumps and filmy
scales, irregularly dispersed throughout a dark-coloured
igneous rock (diabase?); also at Birch's Inlet, on Maec-
quarie Harbour, under the same conditions. It occurs
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in a vein of garnet at the Hampshire; with
barite at the Wilmot River; as a flaky coating
on limonite at Nolan’s Creek, near the Pieman;
in chlorite, with blende and galena, at Laurel Creek, which
is a tributary of the Blyth River. At the Dunyan Range,
near Circular Head, small quantities have been obtained.
At the Rio Tinto Mine, Savage River, it occurs with mag-
netite and actinolite, much of the metal at this locality
being in the form of felted masses fhat are composed of
capillary filaments. At the Argent River, near the Reni-
son Bell Tin Mine, native copper occurs cementing together
granular quartz and other rock fragments, the patches of
rock being at times almost encased with the metal. It
also occurs at numerous other localities in small quantity,
but not, so far as known, of any special importance.

91. Corunpum (Oxide of Aluminium).

A well-known mineral occurring in many varied colours,
several of which have received well-known appellations,
such as ruby, sapphire, corundum, and emery. It answers
to the formula Al, O,, and crystallises in the rhombo-
hedral system. Its common mode of occurrence as crystals
is in six-sided prisms, which very rarely exhibit any
tendency to flat triedral terminations. It is more com-
monly granular or in the amorphous condition, or again as
small rolled fragments. It may be opaque to translucent,
and is sometimes almost colourless; but it usually shows
some tint of grey, brown, or greenish, with an occasional
chatoyant lustre. The term corundum is by common use
confined to the dull-coloured opaque variety, and emery to
the granular dark-coloured form that is usually intermixed
with magnetite. The ordinary dull-brown coloured form
of this mineral is often met with in the stanniferous drifts
of the north-east mining district. It gradually merges in
tint and translucency to the clear blue sapphire, although
clear gemstones of the highly valuable Oriental standard
are of exceptional occurrence. Nevertheless fine coloured
stones have been and are still found, that are almost, if
not quite, equal to the average from the East. The colour
of the gem as occurring in this island varies through all
shades of blue, green, and purple, and they are not rarely
parti-coloured—at times showing tints of blue and yellow
in the same stone. The valued asteriated variety is not
uncommon. A somewhat fine example of the parti-coloured
sapphire was obtained in the Weld River, weighing 264
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carats, and stones, often of remarkably good colour, are
not rare weighing from 4 to 12 carats. Many of the stones
have been cut and mounted, but the trade in them is
extremely limited. The sapphire has not been detected
tn situ, although the granite of the mining districts may
fairly be considered its matrix.

The amethyst and ruby of the Oriental or corundum
variety are not known to occur, but the Oriental topaz
has been obtained at Main Creek and the Weld River.
Prominent localities are Mt. Cameron; Thomas’ Plain ;
Weld River; Main Creek ; Branxholm ; and Moorina; all
on the north-east alluvial tin-mining fields. At the Blyth
River, corundum occurs in the opaque form from almost
colourless to dirty-blue and grey. At Boat Harbour, near
Table Cape, clear blue, rolled fragments occur intermixed
with zircon and quartz. Near Bell Mount in the Middle-
sex district a few small fragments of opaque corundum
have been obtained, and the same remark applies to several
other localities.

92, Cossyrire (Titanosilicate of Sodium, Iron, and
Aluminium ).

This is a triclinic amphibole, of somewhat rare occur-
rence. It is found as irregular microscopic shreds, with
prismatic and hexagonal sections, of a dark red-brown
colour, as an accessory in the garnetiferous-mica-silvsber-
gite of the peculiar alkaline rock plexus of Port Cygnet.

93. CoveLLite (Sulphide of Copper ).

The cupric sulphide (Cu 8) is usually found as a blue
incrustation on other copper-bearing sulphides. It is a
secondary mineral, principally derived from the alteration
of chalcopyrite and bornite. It is commonly known as
indigo copper ore, since it resembles indigo in general
colouration. It has been found at the Cascade and at
Blue Tier, in association with cassiterite, in the porphyry
and granite rocks. At Murray’'s Mine, near Mt. Balfour,
it. is a well-recognised enrichment of the prevailing yellow
copper ore. At the Heazlewood it has occurred in limited
quantity, and is known in several other localities.

Respecting the mineral mixture of covellite, tenorite,
&c., that occurs at the North Lyell Mine, Mr. R, Sticht
writes: “ It is of special interest, because it occurs at the
500-feet level of the North Lyell Mine. In that mine
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nearly all the ore is of a sulphide nature, so that this is a
somewhat unique occurrence in the mine.”
The analysis is as follows:—

Per cent.
Silica = 432
Iron = . &8
Sulphur = 13-4
Copper = 3816
Not determined, but
probably oxygen =  5°1
100-0

Assuming that the foreign matter merely consists of quartz
and iron pyrites, which is correct as far as we can see with
the naked eye, the specimen shows the following composi-
tion as a whole:—

. Per cent.
Quartz = 43 2
Iron lpyrites (Fe 8,) = 14-59
Covellite (Cu 8) = 1673
Tenorite (Cu 0) = 2550

10002

Taking into account only the mineral portion, the mixture
would seem to consist of—

Per cent,
Iron piyrites (Fe 8,) = 25-00
Covellite (Cu 8) = 30-00
Teunorite (Cu 0) = 4500
100-00

The point of interest is that these decomposed and oxidised
products occur at such a low level in a sulphide mine. Of
course the occurance is very restricted. At the surface of
the North Lyell ore-bodies there is very little similar
material present, if any.

94, Crocorsite (Chromate of Lead).

No mineral discovery per se has accomplished so much
in advertising this State amongst mineralogists and those
interested in geological science as crocoisite. It is at once
one of the most beautiful in colouration as well as most
perfect in crystallographic growth that the world has pro-
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duced, far surpassing that from the original classic locality
in Siberia. As has been well remarked, “ With their
superb colour, high lustre, and remarkably perfect crystal-
lisation, they are the most beautiful natural objects,
scarcely surpassed by crystals of any other known mineral.”

The first discovery of the mineral was made about the
year 1895 by Messrs. Smith and Bell at the Heazlewood
Silver-lead Mine. It there occurs in bright, shining, hya-
cinth-red crystals, small as we now know them from other
portions of the island, arranged in acicular bunches, pene-
trating and attached to a very friable clayey gossan, inter-
mixed with a little cerussite, and more rarely pyromorphite.
They then occurred at the Whyte River Mine more plenti-
fully, and often intermixed with the soft country-rock on
both walls of the lode as well as in its capping. The
crystals often coated the fractures and cleavages. Patches
of the doubly-terminated monoclinic erystals of small size,
but perfect form, have been repeatedly obtained. Some of
the specimens were of an unusually pale colour, and per-
ceptibly faded upon exposure, a characteristic not notice-
able in the Dundas occurrence. At the Magnet Mine this
mineral is plentiful in the oxidised lode capping, sometimes
in the form of entangled masses of fine prisms, 2 to 3 inches
in length, and less frequently in loose, perfectly terminated
crystals of small size. In vughs, coated occasionally with
black manganese oxide, the crocoisite crystals were inti
mately associated with yellow cerussite and other salts of
lead. At the Adelaide Mine at Dundas an enormous
quantity was passed through and partially mined. It was
of good colour, and freely attached to and intermixed with
cerussite of a pale-yellow colour and local habit. Psilome-
lane and massicot were often companions, which tended
to add variation to the beauty of the specimens. At times
patches of the rare and local dundasite were peppercd
over with exquisitely beautiful little crystals of the chro-
mate. The most important find of all, both as regards
quantity and quality, occurred at the Dundas Extended
and the West Comet Mines. Here it was obtained in the
greatest profusion, many of the enormous crystals reaching
the unparalleled length of 10 to 12 centimeters, with per-
fect terminations. These naturally caused a mild sensation
when available to mineralogists in all parts of the world.
They were extremely brilliant, of an intense scarlet colour,
and translucent to almost tra ent. The varied crystal
forms have been studied and Eewribed by Palache, Van
Name, Anderson, and others. The crystals have been
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known to have various types of terminations from a single
face (clinadome 3) to as many as six or seven terminal
planes. The lode outcrop of the Central Dundas Mine was
of considerable height above the natural surface, and
through its ferruginous mass large isolated crystals of
crocoisite were found. They were often intimately mixed
with masses of chalcophanite and manganese oxides. This
wonderful find is now practically exhausted, and it would
need much exploratory work to attempt to discover another
patch. The species has only been reported to occur, and
then in extremely limited quantity, at the Colonel North
and Silver Queen Mines on the Zeehan Field. At both
mines it was obtained as small crystals in gossan. A small
quantity is said to have been detected at Broken Hill,
New South Wales, and it is known to occur in association
with free gold in Western Australia.

The origin of the chromic acid of the crocoisite has
hitherto been somewhat of a mystery, but it may be
explained by the presence in the undolomitised websterite,
in which the Magnet lode occurs, of numerous irregularly
dispersed well-formed crystals of picotite (chrome spinel)
of an intense black colour and high lustre, which on decom-
position have doubtless afforded the chromic acid essential
for the secrstion of the chromate. The Magnet silver-lead
bearing fissure lode occurs in a dyke of more or less, but
generally completely dolomitised websterite rock, which
traverses slates of Cambro-Ordovician age. The lode-fillin
essentially consists of dolomite, siderite, ankerite, an
rhodocrosite, usually arranged in remarkably regular ver-
tical laminations with a central crustification, and in part
is not rarely coloured by green chromic acid. The dolo-
mitisation of the websterite would appear to have had
the effect of decomposing the picotite, as no trace of this
mineral is observable where the alteration is well advanced,
but the whole is distinctly stained in numerous places
throughout the mine a more or less intense green colour
by C O4. The Heazlewood occurrence of crocoisite is like-
wise in a lode, occurring intimately associated with green
chrome-stained dolomite. The picotite at this locality
occurs plentifully distributed in the adjacent serpentine;
so much so that it may be collected in considerable quan-
tity in the detrital material in the streams.

At Dundas the metalliferous lodes from which the
mineral has been collected in such remarkable profusion
and unusual development are closely connected with an
intensely green serpentine rock, in which the chrome-bear-
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ing mineral is known to occur. At the Adelaide Mine
green-stained dolomite also occurs in connection with the
lode, and has been plentifully produced in the ordinary
mining operations. It may be mentioned that chromite
(Fe Cry0,) occurs in moderate quantity throughout the
serpentine area of the Heazlewood district, but is aot
known in the vicinity of the Magnet.

The small doubly terminated crystals of crocoisite from
the Magnet locality have been studied and described by
Dr. C. Anderson, M.A., B.Sc. (' Records of the Aus‘ralian
Museum,” Vol. VI, Part 3). He states: — The matrix
is a rather friable limonite, in which the crocoisite is partly
embedded. The largest specimen carries numerous crystals
about 2 mm. in length; in the other cases, where in situ,
the crystals are quite minute. . . . Qualitative analy-
sis proves their composition to be chromate of lead, and,
like the larger crystals, they agree morphologically with
crocoisite. The habit is remarkably constant throughout,
the crystals being prismatic by extension along the zone
axis Af. This zone, being the only well-developed one,
was made equatorial, and a stereogram constructed from
the co-ordinate angles obtained. From this the forms were
identified by means of Penfield’s protractors, and the
identification was confirmed by calculation of the normal
angles. All the faces are small, with the exception of ¢
(111) which gives an excellent image and a peculiar
rounded face, which could not be determined, but is pos-
sibly = (301); the pinacoid & (010) is very small when
present.” The Dundas crystals have been fully studied
and described by C. Palache (* American Journal of
Science,”” 1896, page 389), who states respecting the crystals
from the Adelaide Mine, Dundas: ‘“ The specimens were
implanted on limonite, and consisted of numerous crystals
clustered upon bases of lamellar gangue. The crystals are
of a light hyacinth-red colour, quite translucent, and with
adamantine lustre. = They vary in size from minutest
needles to prisms of 2 em. and 3 mm. diameter. The
habit is prismatic and the crystals are never doubly ter-
minated, being attached at one end to the limonite. The
larger crystals are often cavernous, giving rise to hollow
prismatic forms. As is usually the case with crocoisite,
the crystal planes are even and brilliant, giving good
reflections on the goniometer. The faces of the prism zone
are, however, strongly striated, parallel to the prism edges,
and this renders the identification of some forms doubt-
ful. Four crystals were subjected to measurement, and
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shewed the following forms, most of which were present
on each crystal. The letters used are those of Dana:—

m(110) I K@o01)1—1
J (120) i—2 3 (011)1—1i
d(210) i—2 w (012) § —i
*s 510‘3'0)!'—'3" y (021)2 —i
*T(530) v—¢ (1Y) —1
b (010) i—i v (111) I

The following table shows some of the measurements
and the angles calculated from Dauber’s elements: —

Caleuluted.
mAm 110 A 110 86°19' 86°14 1
3A3" o011p011 8338
wpAw 012 5012 48 12
¥y Ay 021 o031 121 40
kav T101ATI1 85 41
TaAb 58307010 5955
SAb10:3:0 o010 74 13

85° 59° 86° 31'

S b e e e

73° 7° 15’

The two prisms (10.3.0 and 5.3.0) were represented by
exceedingly indistinet faces, reflections from which were
only dimly visible with the & ocular of the Fuess instru-
ment, The first form § (10.3.03) is unrecorded ; the
second, I' (5.3.0), is enumerated among doubtful forms
by Dauber. The remaining forms are in about an aver-
age development; but their proportions vary widely in
various crystals with either ¢ (111) » (111), or forms of
the clinodome zone predominating. This combination of
forms is exceedingly like that shown by Dauber (Berichte
Akad. Wien., XIII., fig. 93, PL 11, 1860) on crystal of
crocoisite from Berezov in the Ural, which is somewhat
surprising considering the widely different paragenesis of
the mineral in the two localities.

95. CusaniTE (Sulphide of Copper and Ironj.

Much of the cupriferous pyrites occurring at many
localities in the western mining fields in reality belongs to
this species. It is cubic in crystallisation, although com-
monly occurring massive and disseminated. It is much
lower in copper and higher in iron contents than chal-
copyrite, the empirical analysis given by Dana being S
354, Cu 23'3, Fe 41'3 = 100. Common at the Mt.
Read mines; Mt. Balfour; and Mt. Lyell.
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96. CueriTE (Red Oxide of Copper).

In the vicinity of Mt. Lyell this mineral occurs in some
abundance in finely-formed isometric crystals, which, both
as regards size and colouration, are of the prevailing octa-
hedron habit and its modifications. They are often
attached to or partiallf embedded in blocks of nodular
limonite, and occasionally the cavities in the nodules are
literally coated with the bright, sparkling mineral, which
from its ruby colour contrasts well with the brown iron
oxide. The latter is often stained a shining black with
manganese oxide and stilphnosiderite. Recently obtained
. in considerable quantity, intermixed with iron oxide (tile
ore), at the Hastern P.A. Mine, Scamander River; also in
limited quantity at Curtin-Davis Mine, Dundas.

97. Cyanire (Silicate of Aluminiwm).

A pale-blue mineral, crystallising in the triclinic system,
and usually occurring as long, bladed, four-sided prisms,
which are irregularly terminated, and embedded in mica-
schists. It has been detected at Clayton's Rivulet, River
Ferth.

98. CvanosiTe (Sulphate of Copper).

Originates from the decomposition of cupriferous sul-
phides; generally occurs stalactitic or as an amorphous
efflorescence in old mine workings. Colour: Various
shades of blue to bluish-green. From adit, North
Valley, Mt. Bischoff; Gad’s Hill Range, Upper Mersey
River, after a brass-yellow variety of chalcopyrite, often
intermixed with blebs of galena and blende; Rio Tinto,
Savage River, and the old drives at the abandoned Aus
tralasian Slate Quarry, Back Creek, at which place it is
commonly intermixed with the black oxide of copper; in
the No. 4 level at Mt. Lyell, as an incrustation derived
from the leaching of cupriferous pyrites in the country-
rock.

99. DamouriTE (Hydrated Silicate of Aluminium and
Potassium ).

A rock-forming mineral of common occurrence; it is an
altered muscovite-potash mica—which forms one member
of a group of alteration products often termed hydro-
micas. It has a pearly lustre and unctuous feel, after the
manner of ordinary tale. It passes from the distinctly
fibrous variety known as sericite to that of a compact
nature which is termed pinite. It may not only be derived
in some of its forms from the alteration of muscovite,
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but is not rarely also produced by the alteration of other
minerals. Occurs in the Mt. Lyell schists. (J. W. Greg-
ory, “ The Mount Lyell Mining Field,” Aus. In. Mining
Eng., Melbourne, 1905.)

100. Dansurite (Silicate of Caleium and Boron).

This uncommon mineral crystallises in the orthorhombic
system, and is always pale in colour, of some shade of
yellow to almost colourless. It occurs sparingly with the
next species in the limurite of the Colebrook, Dundas.

101. Darouite (Basic Orthosilicate of Boron and Calcium ).

This species crystallises in the monoclinic system.
Occurs in glassy crystals and crystalline aggregates; has a
vitreous lustre, and is always of pale colour, usually a
shade of the palest green. It 1s of secondary origin, possibly
formed after axinite and calcite, with which it is closely
associated at its only locality in this island, viz., the Cole-
brook Mine, North-East Dundas.

Writing of this Dr. C. Anderson states (“ Records of the
Australian Museum,” Vol. VI., Part 3):—" The mineral
was first obtained in sinking a shallow shaft in the western
portion of the limurite outcrop. It is found associated
with axinite, calcite, and other minerals as already
described under axinite, and sometimes occurs in large
brilliant crystals. It is colourless, greenish, or yellowish.
Crystallography.—The crystals have mutually interfered
during growth, but one small projecting crystal was found
and measured. . . . The habit of the figured crystal
seems characteristic so far as can be judged by inspection
of others; it is prismatic by extension pa,raI{eI to the a
axis, and measures about 6 mm. in length. It is fairly rich
in forms, but, as is usual with datolite, many of the faces
are wavy, and give but poor reflections. The three faces
b (212), = (231), and = (102) are dull, and were measured
in the position of maximum illumination.”

_The result of Dr. Anderson’s analysis was as follows,
viz.: —

Per cent.
H, O = 648
Si 0, = 36-28
AlLO, ¢ .95
Fe, O ¢
Ca O =] 35-21
B, O, = 2048

9940
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102, DewevLITE (Hydrous Basic Silicate of Magnesium ).

This is an amorphous, greasy, smooth, and translucent
substance, which in colour affects the paler shades of yel-
low, brown, and bluish. It is brittle and commonly much
fractured, and at times it appears as if in layers. It con-
tains more water than serpentine, of which it appears to be
an alteration product. It occurs in rather narrow seams,
at times reaching to as much as a foot in width, traversing
and closely connected with serpentine.

Locality: Harmon’s Rivulet, near Parson’s Hood
Mountain. It also occurs in the vicinity of North Mt.
Heemskirk.

103. DriavrvraGe (Silicate of Caleium and Magnesium ).

A rock-forming pyroxene, which occurs in various shades
of green, grey, and brown. Its lustre is vitreous and occa-
sionally rather pearly. It forms extensive ultra-basic
masses on the west side of the Heazlewood River, and in
the vicinity of the Hampshire Hills; also as a constituent
of the gabbroid rocks at the Whyte River, Mt. Agnew, and
at Dundas.

104. D1avrocite (Carbonate of Manganese). (See RHODO-
CHROSITE.)

105. Diamonp (Pure Carbon).

It is beyond doubt that several veritable diamonds have
been discovered in this island at a locality on a small tribu-
tary of the Pieman River, and at Harvey’s Creek, which
falls into the Savage River and also flows into the Pieman.
They were obtained in alluvial drift with a little gold. All
the specimens obtained showed good crystallisation, of the
prevalent octahedral form, with the characteristic rounded
facets. They presented a remarkable uniformity as to size,
nearly all being about }-carat in weight, although one
reached }-carat, and all have one exact tinge of yellow,
although one or two had a tendency to be paler at the
apices of the crystals. They were obtained in shallow
alluvial and quartz grit and clay, and did not show any
appreciable amount of attrition. The total number found
which can be satisfactorily authenticated does not exceed
sixteen, or at the outside eighteen. Altogether not less
than seven have passed through the writer’s hands. When
several were tested by being placed within the influence of
a tube containing radium bromide of 1,000,000 strength,
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all exhibited the strong glow of incandescence which is
peculiar to the substance under radium emanations. Tra-
dition has it that many years ago a parcel of gem sand
from the Hellyer River was sent to England by the Van
Diemen’s Land Company for expert examination, and in it
was found a single minute specimen of the diamond; but
this has not been authenticated. It may be mentioned
that a presumably careful examination of Harvey’s Creek,
from which two or three of the small specimens were
obtained, failed to reveal any of a larger size.

106. Diaspore (Hydrate of Aluminium ).

This mineral crystallises in the orthorhombic system,
but is usually in the amorphous state. A substance having
the general physical characteristics of this species was
obtained by Mr. A. Montgomery, late Government Geolo-
gist, at the tip-head of that portion of the Bischoff Tin
Mine known as the Stanhope.

107. Dioesine (Metasilicate of Caleium, Iron, and Mag-
nesiwm ).

This is an almost white, to various shades of green,
variety of augite. It is at times quite translucent. It
occurs both massive and crystallised at the mine known as
the Tenth Legion, Comstock district.

Analysis: —
Per cent.
S0, ‘= 52-1
Al @) = 30
Mg O = 15-0
Ca O — 277
Fe O = 2:3
1001

Specific gravity, 3:23: hardness, about 6. (G. Waller:
“Report on the Iron and Zinc-lead Ore-deposits of the
Comstock District,” Feb. 1, 1903—Mines Department.)

108. Doromite (Carbonate of Magnesium and Calcium ).

The pure crystallised form is of exceptional rarity, but
the ordinary massive kind is of common occurrence, and is
sometimes met with in considerable quantity. The gangue
of the silver-lead lodes of the Heazlewood and Dundas dis-



BY W. F. PETTERD, C.M.Z.S. 65

tricts is often composed of an irregular mixture of brown-
spar, siderite, and calcite, with a limited quantity of
quartz, most of which is more or less stained with the
oxides of chromium and nickel. At Dundas a blue-coloured
variety has been obtained associated with galena. The
massive form occurs at Mt. Claude, near Mt. Pelion,
Heazlewood, and Dundas.

A somewhat unusual occurrence, in the form of small
attached, doubly-curved, or saddle-shaped crystals, which
are opaque and white (Magnet Silver Mine, Magnet).
Analysis of the pure white form from the Magnet Mine
(F. O. Hill): —

Ca O 3172 per cent.
Mg O 15-60 ,,

Fe 3-

Mn ! [

Ca Co, 56°64 per cent.
Mg Co, 8276 5
FeCo, 826 .
Mn Co, 376 ”

101-42

”

92
8o,

(N

109. DurreNITE ( Phosphate of Peroxide of Iron).

Occurs as a thin, irregular encrustation, of an olive to
blackish-green colour, on siderite at the Bell's Reward
Mine, Heazlewood.

110. DurrenNovsiTE (Sulpharsenite of Lead).

This mineral was obtained as thick orthorhombic crys-
tals, which are deeply grooved longitudinally, colour lead-
grey, highly polished, and oeccur implanted on and in the
cavities of crystalline siderite. Several of the beautifully
developed crystals exceeded 1 inch in length and §-inch in
width.

Locality : Block 291, North-East Dundas.

Analysis: —
Per cent,
Pb == 32-88
Cu = 9-08
As == 21°60
Sh — 8:58
Fe = 642
S = 21-79
Ag = 022 = 73 0z. 3dwt.11gr. perton.

100-52
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111. Duxpasite (Hydrated Carbono-phosphate of Lead
and Aluminium ).

This new mineral compound forms an incrustation on
ferro-mangancse gossan. It is composed of small spherical
aggregates, usually closely matted together. Under the
lens these bunches show an extremely fine radiating struc-
ture. The colour internally is silky milk-white, with a
velvety outer crust of a dusty yellow-brown. The surface
often has numerous adherent crystals of crocoisite, which
not rarely penetrate the mass. These crystals are always
minute, but remarkable for their extremely fine develop-
ment and acute angles. Its general habit of occurrence is
in somewhat small rounded aggregates, which show white
radiating tufts on separation. It is easily disintegrated into
fine silky fibres after the manner of chrysotile. In many
instances the individual tuft has as a nucleus a minute
crystal of the bright hyacinth-red coloured crocoisite, which
is again sometimes implanted on its surface. It often
occurs coating the interior of vughs in the harder gossan.
It is sometimes coated with a bright green film of extreme
tenuity ; this is probably a substance allied to pyromor-
phite. Again it is more rarely stained on the exterior
with a salt of copper to a pale bluish-green, and still more
rarely discoloured by brown hydrated iron oxide.

The qualitative reactions of this new substance are as fol-
lows:—In the matrass it becomes yellow and yields water.
It is infusible before the blowpipe, but on coal, with fluxes,
yields .a considerable quantity of metallic lead, and coats
the surface with the characteristic yellow sublimate. When
moistened with sulphuric acid it gives distinct reaction for
phosphoric acid. In nitric acid it dissolves with strong
effervescence ; the residuum from the solution strongly
deflagrates and gives phosphoric reaction. The powdered
material, when moistened with cobalt nitrate, clearly shows
the beautiful blue colouration of alumina. With limewater
gives the turbidity of carbonic acid. Hardness about 2.

Locality : Adelaide Proprietary Mine, Dundas.

The following is a complete analysis of this new
species : —

Per cent.

Pb = 38-84 per ceut.— Pb O 4186
Al, O, 2606

Fe = 3°85 P = PFe, O, 5-50

H, O + Co,28-08

101-50

Formula for this species—

Pb O Al, 0, 2C0, 4H, O.



~

BY W, F, PETTERD, C.M.Z.S. 67

The Fe, and O,, or a portion thereof, may be foreign
to the substance, as it is next to impossible to perfectly
separate it, since it almost invariably occurs as an incrusta-
tion on the mineral from the original locality at Dundas.
A trace of P, O, was also found; this was certainly
obtained from an extremely thin coating or skin of pyro-
morphite, which is often present, and gives an external
green colouration to the surface of the mineral. At the
Hercules Mine, Mt.. Read, a mass of snow-white cellular
quartz has been obtained, throughout which are scattered
crystals of cerrusite, gibbsite, and numerous patches of
dundasite, the whole forming one of the most attractive
associations of minerals as yet obtained in this State.

Referred to in Dana, “ First Appendix to the Sixth
Edition of the System of Mineralogy,” page 23.

This mineral has been more recently found at the West
Foxdale Mine, Trefriw, Carnarvonshire, Wales, by Mr.
H. T. Collins (G. T. Prior, Mineralogical Society, 1905, and
‘“ Nature,” April 13, 1905). Thus we have the novelty
of a new Tasmanian mineral being subsequently discovered
and recognised in Wales.

112. Evarorite (Orthosilicate of Sodium, Potassium, and
Aluminium ).

The coarse massive form of nepheline. It is compact,
with a greasy lustre. It occurs as an essential of several of
the alkaline rocks of Port Cygnet.

113. Emsorite (Chlorobromide of Silver ).

Found in limited quantity, but at times quite pure. As
is usually the case, well-formed crystals are difficult to
obtain, but moderately good specimens are not rare.
Occurs intermixed with ferro-manganese gossan and earth
lode-matter. The more important localities are the follow-
ing mines:—Central Dundas and West Comet, at Dundas ;
the Queen, Sylvester, and Junction at Zeehan ; the Godkin,
Washington Hay, and Whyte River in the Heazlewood
district ; and the Beulah at Scamander River.

Embolite merges gradually into cerargyrite, the two
species being isomorphous. The mixtures occur both here
and in Australia in varied proportions, so that the one
species may gradually merge into the other. In ‘minute
but perfectly cubical crystals, which are occasionally octa-
hedra. It occurs in an irregular seam of gossan at the
Magnet Silver Mine, Magnet.
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114. Enanrcite (Sulpharsenide of Copper).

It is only known in the massive state as occurring in
this island, the orthorhombic crystals not having been
detected. The usual colour of this mineral is iron-black,
with a distinct metallic lustre and black streak. The frac-
ture is uneven and somewhat brittle. It has been obtained
in small masses, intermixed with arsenical pyrites and
fahlerz, at the Curtin-Davis Mine, North-East Dundas.
It also occurs in limited quantity with other ores of copper
at the Mt. Lyell Mine.

115. Enpuicuite (Chloroarsenate and Vanadate of Lead).

Found as minute, milk-white, hexagonal crystals at the
Heazlewood and Magnet Silver-lead Mines. It is somewhat
rare.

116. EnsTaTiTE (Silicate of Magnesium and Iron ).

A rhombic pyroxene, apparently synonymous with
bronzite. Occurs in subecrystalline masses of considerable
extent in connection with serpentine at the Heazlewood,
with other allied forms of almost similar chemical com-
position ; abundant with its varieties, Huskisson River;
Parson’s Hood ; Magnet Range.

117. Erivote (Silicate of Iron and Calcium ).

Crystallises in the monoclinic system. It is always some
shade of yellow-green. This mineral frequently occurs in
richly metalliferous rocks, and in a lesser degree it is widely
diffused. It is usually of a peculiar and characteristic
pistachio-green colour, but it often affects a reddish-brown
shade when occurring in serpentine. Common in green-
stone west of the River Leven and at other places (J.
Smith) ; abundant in clefts of rocks, Magnet Range; near
Table Cape; about the River Forth; vicinity of Mt.
Bischoff ; with quartz as veins in an igneous rock, usually
occurring in bunches of crystals (some of the individual
specimens often met with up to an inch in length), Dunyan
Range, Duck River; Woolnough, of clear colouration, but
small size. At the Whyte River it has been found in the
clefts of lode material with bunches of calcite and pyrites;
at Dundas it is fairly abundant in quartz. Occurs very
well crystallised, and of good colour, on the Melba Flat,
North Dundas. At Calstock, near Deloraine, it occurs
sparingly in quartz. In the vicinity of the Round Hill
Silver-lead Mine, near Mt. Claude, this mineral is fairly
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abundant, occurring in connection with a dense white
uartz (W. H. Twelvetrees). It has also been recorded
;lrom the Mt. Lyell district.

118. Ersomite (Sulphate of Magnesium).

Found as sub-crystallised, aggregated, and delicately
fibrous masses, but also commonly as a more or less compact
incrustation. It occurs in caverns and rock-fissures, and is
derived from saliferous rocks. Abundant in the neighbour-
hood of the Dromedary Mountain; about the Upper Lake
River; near the Western Tier; at Exton; Alum Chff
caverns, near Chudleigh ; Kangaroo River, near Campania,
in a considerable deposit (Montgomery).

119. ErvrHRITE ( Arsenate of Cobalt ).

This mineral may be at once known by its characteristic
peach-blossom colour. An extremely small quantity has
been obtained, intermixed with earthy ferruginous gossan,
at the Penguin Silver-lead Mine, Penguin River; and in
small patches of distinet colouration as a coating on lode
gangue, probably derived from the transmutation of an
arsenide, at the Hampshire Silver Mine, Hampshire Hills
(W. R. Bell). Also occurs coating schist, Lake Dora.

120. Evpiavite (Metasilicate of Sodium, Calcium, Iron,
and Zirconium Oaychloride ).

Described by Dr. F. P. Paul as an essential in the nephe-
line-eudialite basalt of the Shannon Tier. The rock is
greenish-grey coloured, and close-grained, and is con-
sidered by Dr. Paul as a distinct type of basic effusive,
which is of extremely unusual occurrence, if not unique.
It is a phase of the interesting rocks of the locality to
which it is apparently confined. It occurs in the conical
outcrop locally known as the “ Beehive.” The eudialite is
colourless, and as accessories sodalite and apatite occur.
The Zr O, = 021 of the mass, or 2 per cent. of the rock
consists of the mineral in question. It is also found as an
occasional accessory in the melelite-nepheline-basalt of the
same locality. In the lastmentioned rock an apparently
new mineral also occurs, which Dr. Paul states is related
to olivine. According to that petrologist the analysis
is Ca,8i, 04, but he regards Ca, Si O, as highly probable.
In thin section it is colourless to light-grey in large irregu-
lar individuals. Refraction and double refraction rather
strong, and differ little from those of the ferruginous
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olivine. Its crystallisation period was at a late stage in the
consolidation of the rock.

121. Evnyring (Silicate of Bismuth ).

A very rare mineral, occurring in minute globular
patches, of a yellow to brown colour, with a resinous lustre
It was identified by the late Professor Ulrich.

Locality: Hampshire Silver Mine (W. R. Bell).

122. Evansite (Hydrated Phosphate of Aluminium ).

A rare species, occurring as botryoidal incrustations
which are often almost colourless, but sometimes milky-
white, at all times having an attractive pearly lustre. The
examples were obtained in a silver-lead lode with galena
and sphalerite.

Analysis of this mineral from Zeehan, by Mr. H. G.
Smith (Pro. Roy. Soc., N.S.W., 1895): —

Per cent.
PA 05 — 18-11
Al, 0, = 40-19
H, O = 41-27

9957

This mineral also occurs at several localities at Dundas.

123. ExcuEriTE (Basic Calcium, Aluminium, and Iron
Silicate ).

This variety of epidote appears to be somewhat abundant
on the Upper Emu River, opposite the north-west shoulder
of Valentine’s Peak. The erystals are at times quite half
an inch in length, but are commonly broken and decom-
posed. Flakes of molybdenite sometimes occur disseminated
in the masses of the substances. It is associated with
massive white wollastonite.

124. Fauvunite (Hydromica).

Several forms of the hydro-mica group occur at Mt.
Bischoff, the Hampshire Hills, Mt. Lyell, and elsewhere.
The identification of the species is at the best doubtful in
almost all the members of this very unsatisfactory group.
The Bischoff samples are soft, compact, and grey in colour;
that from the Hampshire is much darker, almost black in
colour, with a shining surface.
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125. Favavire (Iron Olivine).

This variety of the common olivine is abundant as micro-
scopic crystals, which are of a bright-red colour by trans-
mitted light, in the fayalite-melilite basalt which occurs
as an extensive sheet at the Alexandria Battery, near
Hobart.

126. Fevsrar Group (Polysilicates of Aluminium, Potas-
sium, dc.).

The principal scientific interest attached to this group
is the fact that they are the most important of all rock-
forming minerals. The classification of the greater number
of igneous rocks depends upon the species of felspar form-
ing the essential constituents of the mass. The rock-form-
ing members of the group are found for the most part only
in microscopic crystals or portions of the same, but ortho-
clase often occurs of considerable size individually and in
large masses. In pegmatite dykes they assume compara-
tively gigantic proportions. They are all brittle, have a
conchoidal fracture, with ready cleavage in certain direc-
tions; hardness about 6. They decompose to kaolin. They
may roughly be divided into two large crystallographic
divisions, viz., the monoclinic or orthoclastic and the tri-
clinic or plagioclastic. In composition they are silicates of
aluminium with either potassium, sodium, or calcium, and
rarely barium. Magnesium and iron are never present.
They are always of pale shades of colour—from white and
translucent to yellowish, red, or green. The specific gravity
ranges from 2'5 to 2'9. The felspars are classified first as
regards form and next as regards composition. The mono-
clinic comprise orthoclase, potash felspar; soda orthoclase,
potassium-sodium felspar, and hyalophane-barium felspar.
The triclinic species include microcline and anorthoclase,
potassium-soda felspars; albite, sodium felspar ; anorthite,
calcium felspar; celsian, barium felsPa.r; as well as the
intermediate sodium-calcium or calcium-sodium felspars,
oligoclase, andesine

The following are the more important species of the
group as oceurring in this island, viz.: —

Orthoclase occurs in our granites, syenites, elvans, and
quartz porphyries. The most common combinations are
(010), (110), (001). Carlsbad twins [twinning plane
parallel to the orthopinacoid] (100) are frequently seen.
The crystals are generally turbid from decomposition into
kaolin, or muscovite. Replacement by pinite, chlorite, &e.,
has occasionally taken place. Porphyritic crystals of an
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inch or two in length are common in the granite of the
East and North-East Coasts.

Sanidine.—This pellucid monoclinic felspar is found in
the alkali syenites and elaeolite syenite porphyries of Port
Cygnet. It frequently shows zonal structure.

Plagioclase Felspars, albite, oligoclase, andesine, labra-
dorite, bytownite, anorthite, form a continuous series, in
which, according to Tschermak, albite and anorthite are
opposite extremes. The intermediate felspars have been
shown by Schuster to be isomorphous mixtures of albite
and anorthite.

Albite occurs as replacement of the groundmass of por-
phyroids or keratophyres at Mt. Read; in larger crystals
in the actinolitised slates in the North Dundas district.
Intergrown with orthoclase, it forms microperthite; seen
in granite at Anderson’s Creek and in alkali syenite at Port
Cygnet.

Labradorite is the felspar of our basalt and dolerite
(diabase). Labradorite-bytownite and bytownite-anorthite
felspars characterise the gabbros at the Heazlewood, Bald
Hill, &ec.

Oligoclase, with its narrow twin lamelle, is the plagio-
clastic felspar of our granites. Andesine occurs in essexite
at Port Cygnet.

Microcline, though chemically identical with orthoclase,
is triclinic in crystallisation. Basal sections microscopically
show a characteristic cross-hatched twinning, due to the
intersection nearly at right angles of the twin lamelle of
two types (albite and pericline). Seen in granite porphyry
at St. Marys, and in granite elsewhere.

Analysis of the flesh-coloured veins in the garnet rock
which occurs so abundantly at the Shepherd and Murphy
Mine, Bell Mount:—

Per cent.
“ Silica = 56°5
Alumina = 174
Peroxide of iron = 47
Lime = 56
Magnesia = 0-7
Potash == 12-0
“Soda = 1-1
Loss at red heat = 2:0
100°0

The rock fuses before the blow-pipe, bubbling slightly,
and forming a somewhat blebby white mass. It appears
to consist mainly of felspar.” (F. W. Ward, Government
Analyst.)
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127. FrankriniTe (Oxides of Iron, Manganese, and
Zinc ). ;

A mineral with metallic lustre, dark—almost black—
colour, and characteristic reddish-brown streak. Obtained
in amorphous and crystalline bunches intermixed with
galena, mainly at the 200-feet level, Silver Queen Mine,
Zeehan.

128, FREIBERGITE ( Argentiferous Tetrahedrite).

Silver ‘ fahl ’ ore is usually of a much darker colour than
the normal substance, and is, moreover, more liable to
decomposition. At the Hercules Mine comparatively small
pockets of this ore have been met with, which sometimes
assayed up to nearly 3000 oz. of silver per ton, and at
several of the Dundas fahl ore mines it has been obtained
assaying high in silver contents, notably at the Ring Valley
and Curtin-Davis Mines.

129. GamwNiTE (Aluminate of Zinc).

Also known as zinc spinel. Occurs as small octahedra,
of a pale-green colour, imbedded 1n a soft kaolinic matrix,
at Mt. Bischoff.

130. Frvorire (Fluoride of Calcium ).

This is also known under the names of fluor, fluorspar,
and to the Cornish miners as ““ cann.” It crystallises in the
isometric system, and is commonly in extremely well-defined
cubes of perfect regularity. Fluor is so generally con-
sidered a fairly constant associate, and to be intimately
connected with the occurrence, of cassiterite, as a tin-carry-
ing fluoric companion, that the comparative rarity of the
mineral at the majority of the tin-mining districts of the
island is very noticeable. Many of the so-called tin-bear-
ing lodes are totally destitute of the mineral, and its pres-
ence in a pronounced form is exceptional. It is almost
unknown at the silver-lead mines, and is, in fact, of
somewhat rare occurrence under any conditions. Since
fluorine is believed to be an important factor in the forma-
tion of tinstone as a carrier of the metal, it is remarkable
how limited is the occurrence of this mineral throughout
the island. It perhaps shows more diversity and variation
in colouration than any other known mineral, varying from
perfectly water-clear to many shades of green and purple,
and even that of a distinct pink tint is not unknown.
Colourless fluor when clear and pellucid is a rarity, and ts
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of considerable intrinsic value for the manufacture of
microscopic objectives, which when used in conjunction
with Jena glass are known as apochromatic. Where plenti-
ful it is used as a fluxing agent in metallurgical work, and
is employed in the manufacture of a milky glass, as well as
in the préduction of hydrofluoric acid and various fluorine
compounds. The phosphorescence of fluor is a well-known
phenomenon, and this property is strongly exemplified in
that obtained at Hampshire, and also in that from Mt.
Bischoff. The minerals from these localities belong to the
variety which has been named chlorophane. Both afford a
clear bright pale-green when their powder is strongly
heated. Under the influences of radium fragments of
mineral from both localities instantly glow intensely with
a palegreen light. Well-developed crystals are not infre-
quent at the Mt. Bischoff Tin Mine. They are up to 1
inch in size, of light amethystine colour, and are accom-
panied by siderite, quartz, pycnite, and (more rarely)
apatite. The crystals are generally octahedra, modified
by small faces of the cube. It is also obtained in similar
crystals, but mostly of light-greenish colour, in the
amphibolite of Mt. Ramsay, associated with scheelite and
native bismuth. At the Mt. Black Mine, near Rosebery,
the fluor is abundant in a narrow lode with chaleopyrite,
pyrite, wolframite, and tourmaline. It illustrates many
varieties of colour, from almost white to shades of purple
and green, the purple predominating. Some remarkably
fine specimens of this mineral have been obtained at the
Great Republic and other mines situated at Ben Lomond.
The crystals are individually small, but beautifully defined,
well and clearly cut cubes. They are from almost colourless
to pale-purple, with the apices of the acute angles distinctly
stained an intemsely dark purple. Modifications of form
and intergrowths are not uncommon, This is at once the
most attractive and interesting occurrence in this island.
At the Thomas’ Blocks Silver-lead Mine on the south bank
of the Murchison River much fluorite occurs in the lode,
intermixed with the prevailing quartz gangue; siderite is
also present, but in a subordinate degree, which is unusual
in the silver-lead mines as occurring in this State. The
country-rock is slate, more or less indurated by inter-
polated schists; but the lode minerals indicate that acidie
intrusive rocks are not far distant. The fluorite is usually
in fairly large masses and crystalline. Good crystallisa-
tions have been observed ; in colour the common tints are
a pale shade of bluish-green to almost colourless. It is not
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unlikely that clear pellucid material may be found if a
lookout is kept for such. Ocecurs at the Oonah Mine, Zee-
han, with pyrites and stannite; it is always more or less
associated with quartz. The other known occurrences of
this mineral are purely of a minor character, and do not
call for any special remarks.

131. GavenitE (Sulphide of Lead).

This mineral—the most abundant ore of lead—is widely
distributed over the northern and western portions of the
island, occurring in all its many variations of structure,
from the steel-grained to the coarse cubical ore, often
exhibiting extreme variation in this respect in the same
district, or even in the same mine. In geological occur-
rence it also varies to a greater extent than almost any
other mineral. Here it is common to the tin-bearing
granites of Ben Lomond; to the fossiliferous Silurian
slates and sandstones of the Zeehan field ; as well as occur-
ring in the dolomitised rocks of the Heazlewood and Mag-
net; and is even found to a limited extent in the aurifer-
ous quartz reefs of the Mathinna, Lefroy, and other dis-
tricts. From nearly all localities the lead sulphide, as
occurring in this State, is characterised by the unusually
high assay returns of silver that it yields. As is usually
the case in lead-producing countries, the common ore of
lead is the sulphide. It crystallises in the cubic system,
but the occurrence of crystals in this island is quite
exceptional. It admits of remarkably perfect cleavage,
readily breaking into cubes.

Among the minerals bearing paragenetic relationship
occurring here are ferrous-carbonate, blende, and pyrites.
Except in rare instances, what are known as the “ sparry ”
accompaniments of the Old World lead-mining localities.
such as fluorite and calcite, are usually absent. Galena
readily suffers decomposition or alteration mnear the
axposed surface, due to the action of oxygen and car-
bonic acid, owing to which anglesite, cerussite, and other
secondary lead salts are produced by chemical reactions.
In rare instances the gradual change from the crystalline
sulphide into lead-carbonate and sulphate-carbonate, or,
when antimony is present, into bindheimite, is readily
detected, the Comet Mine at Dundas affording excellent
illustrations of the latter alteration, where the graduation
can be distinctly traced. At times, when such an altera-
tion does take place, a nucleus of unaltered galena may be
found, which is perfectly surrounded by either one or other
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of the secondary derivatives. Galena easily tarnishes, in
which case it sometimes shows a brilliantly iridescent sur-
face, exhibiting beautifully striking shades of blue-green
and red. This phenomenon is specially noticeable in much
of the ore obtained at the Junction and Queen Mines at
Zeehan. Cavities occurring within the zone of oxidation
often exhibit a marginal coating of unaltered galena, with
beautifully developed complex crystals of cerussite in the
interior.

The coarsely crystalline ore is generally considered to be
poor in silver contents, but this is not always the case, as
such an ore may at times contain higher values in silver
than the steel-grained material which, among miners, is so
universally considered such an acquisition. As a rule lead
sulphide 1s richer in silver from lodes occurring in slate,
less so when from granite, and is commonly poor in the
desired companion when from limestone.

Many of the silver-lead lodes occurring in the Zeehan
mining district exhibit, especially near the walls, an
unmistakable graphitic substance, which appears not to
have originated from altered organic matter, but rather
perhaps from the decomposition of metallic carbides of
deep-seated origin under favourable conditions. At the
Sylvester Mine, Zeehan, a large quantity of beautiful
dark-green pyromorphite, with lesser quantity of cerussite,
overcapped the lead ore. Native silver, often in arbores-
cent patches, has been frequently obtained attached to the
galena, notably at several of the Zeehan mines; and at
the Murchison, at Farrell, and at the Godkin Mine, Whyte
River. At the Comet Mine, Dundas, an extensive body of
argentiferous carbonate lead-ore has been worked; it
formed a capping to the primary lead ore. The ferro-
mangansse lode-capping, or gossan, of the Adelaide and the
West Comet Mines in the same locality have bacome some-
what celebrated for the wonderfully fine masses of cro-
coisite which they have afforded. The unusual association
of magnetite with galena occurs at the Kynance Mine at
Zeehan. At the Farrell Mine, at Tullah, a remarkable
pipe of galena has besn worked, which in portion showed a
quantity of greenmish lithomarge surrounding and
throughout which occurred a ronsiderable number of
finely-developed galena crystals, varying in size from
very diminutive to about 1 inch in length. (Chey
represent mainly cubo-octahedra and perfect octa-
hedra; many single with excellent terminations, while
others are irregularly bunched together. They may be said
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to represent the finest discovery of its nature that has
occurred in this island. At the White Hawk Mine, east of
Mt. Farrell, the lead ore is associated with milk-white
calcite, and is unusually poor in silver. At the Thomas’
Blocks Mine, south of Murchison River, quite an unusual
quantity of fluorite occurs, which indicates the proximity
of the mine to the granite of the region. The spar is
remarkably pale in colour, in some instances almost, if
not quite, white. The associated gangue is quartz, with
less siderite than is usual. The characteristic gangue or
lode-matrix of the silver-lead mines throughout the island
is a compact form of siderite or carbonate of iron, which is
occasionally varied by a small quantity of quartz and
rhodocrosite. At the Magnet Silver Mine somewhat fine
pseudomorphbs of the mineral under consideration after
sphalerite, have occasionally occurred. They are usually
in irregular groupings, with drusy surface and glimmering
lustre. The occurrence of galenite at this mine is
of special interest, since it illustrates what is to
all appearance a deep-seated lode; as is shown by
the laminated arrangement of the ssams of ore on
either side of a central crustification. At the Rex Hill
Tin Mine the surface workings contained a considerable
quantity of galena, associated with blende and chalco-
pyrite.

The antimonial minerals zinkenite and jamesonite are
common associates, as is instanced by the comparative
abundance of the former at the Magnet Mine, and the
latter at the Madame Melba, Spray, Comet, and other
mines. At the Stirling Valley a coarse cubical variety
occurs, associated with pyrite, which is in ecrystalline
masses. It occurs near Deloraine with barite and dolomite,
in laminated bands, alternating with sphalerite.  In the
auriferous districts of Beaconsfield, Lefroy, and Mathinna
galena is of common occurrence in the quartz reefs, inter-
mixed with arsenopyrite, sphalerite. and pyrite, and more
rarely with stibnite. At the abandoned mines at the
Penguin it occurred with nickel and cobalt minerals.

The geological age of the Zeehan and adjacent Dundas
silver-lead regions is Cambro-Ordovician to Middle
Silurian. The prevailing rock is an argillitic slate, with
sandstone, which in places contains numersus testacean
fossils. It is bounded on the west by serpentine and the
stanniferous granite of Heemskirk, on the north-east by
similar rocks, and on the east and south-east by the older
rocks of the Read district. The lodes, which are very
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numerous, appear generally to be true fissure veins, with a
prevailing strike west of north. The argentiferous material
may be crudely divided into three vertical zones, but with-
out defined bands of demarcation, the upper or surface por-
tion mainly ccnsisting of a lithomargic or clay-like body,
usually much seamed with iron oxide. This is known 10
be of very limited extent, but occasionally contains high
values in silver, which is mostly in the form of choro-
bromide (embolite) or filiform masses of the native metal.
The second, or middle, zone is apparently enriched to
some degree, and extends to an undefined depth, from the
surface, of several hundreds of feet. This portion of ths
metalliferous lode comprises the highly argentiferous
galena for which the field in question is celebrated. At
still greater depth much of the sulphide ore appears to give
place to siderite, which is the prevailing gangue mineral
of the district. In portions of the Zeehan field a light-
coloured melaphyre, locally known by the miners as *“ white
rock,” oeccurs, which is at times distinctly interstratified
with the ordinary slate rock. It is stated, by those having
an extended experience of this mining locality, that when
the lodes occur in connection with this igneous rock the
ore has a much higher silver content. This interbedded,
and perhaps occasionally intrusive, melaphyre has been
described in detail by Mr. W. H. Twelvetrees (vide Pro.
Roy. Soc. Tas., 1896). It is an altered vesicular basalt, or
otherwise a basic lava. It is in a varied state of altera-
tion, and is embedded with the slates of the district, which
have been allocated to the base of the Middle Silurian
epoch. The melaphyre apparently follows the stratifica-
tion of the slates. In colour the igneous rock is a light-
grey, somewhat mottled with a darker shade. It contains
numerous macroscopic and microscopic steam pores or
cavities, now filled or partly filled in numerous instances
with delessite and calcite, or sometimes with both. Sider-
ite is also plentiful throughout the base, and calcite also
occurs in the form of thin veins. These minerals are pre-
sumably an impregnation after consolidation, and are
responsible for the pale colour of the rock.

The complex sulphide ores of the Mt. Read and Rosebery
districts in their geological, and to some extent their
mineralogical, features present a marked contrast to those
which occur at the adjacent mining fields of Zeehan on the
one hand and Mt. Farrell on the other, and although
differing in their metal and economic production, the
salient points generally have a marked similarity, and
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afford a parallel to the occurrences at Mt. Lyell. More-
over, the same felsitic igneous intrusions are common to
both, these being a pronounced characteristic along the
line from Lyell on the south to the northern flanks of Mt.
Read, and fhence some distance further north. This felsite
has been described by Mr. W. H. Twelvetrees and the
writer (Pro. Roy. Soc. Tas., May, 1899). In this paper
reference is made to the relationship of this extensive
igneous mass. An endeavour is therein made to show that,
so far as known, the igneous intrusive does not contain
any appreciable metallic sulphides, and that as soon as
this rock is intersected in the various mining workings, the
characteristic ores of the locality at once disappear.

The mixed sulphides consist, as a rule, of a fine granular
mixture of galena, sphalerite, and pyrite, with a small
infusion of chalcopyrite, the whole giving varying assay
returns for gold and silver. Occasionally fair-sized masses
of highly cubical galena are met with, as well as patches
of sphalerite. It is characteristic of the Hercules Mine
at Mt. Read that some so-called lodes, or lenticles, may
be in parts unusuvally rich in either lead, zinc, or copper,
and again in places the gold is much higher than the
normal occurrence. The same remarks apply in a modified
degree to the other occurrences on the Mt. Read field
as well as at Rosebery. These mixed sulphides form len-
ticular masses, often with an irregular outline, in the
argillaceous and other schists and phyllites usually parallel
with the planes of foliation. The lenses of ore have pro-
bably been produced by a molecular process of chemical
replacement, originating from circulating thermal solu-
tions, which followed lines of weakness throughout the
rock. The segregation and disposition of the metallic
sulphides were doubtless subsequent to the marked folia-
tion of the ore-bearing rocks. It has been shown by
mining operations that as the ends of the metallic lens
become too small to be remunerative a crosscut at the
extremity may often intersect the starting-point of another
mass. These lenses vary in size from a mere thread, in
many cases following the foldings of the encasing rock,
and imperceptibly dying out, through substantial seams
a few inches in thickness, thence to huge masses of great
size, which are practically solid mixed sulphides without
any noticeable included rock or gangue. These inter-
mixed masses of mixed ore are not peculiar to this island,
but are known to occur in many mining regions, notably
in France and other places in Europe, America, in Angle-
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sea in Wales, and in Leinster in Ireland. That in Angle-
sea is reported to have been of large dimensions, and was
locally known as ‘' bluestone.” The intimate mixture
occurring in Ireland has been termed *“an argentiferous
galenitic-blende,” and has been named kilmacooite. It
generally contains, however, not only lead and zinc as sul-
phide, but also, subordinately and in variable proportion,
sulphides of iron, copper and antimony with silver, and
thus is an exact counterpart of the Tasmanian ores. It
has been stated that large quantities of this ore were raised
from the Kilmacoo lode in the Connary Mine (“On an
Argentiferous Gallenitic Blende at Avoca,” by C. R. C.
Tichborne, LL.D., Pro. Roy. Soc. Dublin, Vol. IV., 1885).

The earliest recorded discovery of galenite in this island
was apparently one of an unimportant nature made at
Norfolk Plains in 1851 (Pro. Roy. Soc. Tas., 1851), and it
was many years afterwards that practical mining for
gsilver-lead commenced. The first was at the Penguin, about
1870, which was followed by the Bischoff Silver-Lead Com-
pany in 1876, and about 1880 mining operations of a simi-
lar nature were commenced at the Scamander River.
Assays from the mixed argentiferous minerals obtained in
the mine at the last locality gave variable returns up to as
high as 200 oz. of silver per ton, and a bulk test of about
50 tons produced at the rate of 32 oz. to the ton, with a
fair proportion of lead. In the authorised Catalogue of the
International Exhibition, Tasmanian Section, 1851, the
item ‘‘ Galena” occurs, reported by Dr. J. Milligan as
occurring in mountain limestone at Franklin River. The
more important discovery of the existence of galenite at
Mt. Zeehan on the West Coast was made by Frank Long
on the 8th of December, 1882 (Tilley, “ The Wild West of
Tasmania,” 1891), but mining for this mineral did not
commence until about five years later.

The principal localities for the occurrence of galenite
are: —Zeehan; Dundas; Ben Lomond; Bischoff; Mt.
Claude; Dove River; Heazlewood ; Mt. Lyell ; Mt. Black;
Mt. Tyndall ; Mt. Pelion ; Penguin: Forth ; Henty River;
Lake Dora; Mt. Read ; Dial Range; Mt. Farrell ; Magnet.

132. Garner Grour (Silicate of Various Bases).

This group includes a considerable number of species
with a constant crystallographic habit, belonging to the
cubic system. They occur in rhombic dodecahedra, cosite-
trahedra, as well as sometimes massive and granular. The
lustre is vitreous to resinous. Colour varies from almost
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white through brown, red, green, yellow to black. They
may be transparent to opaque, with great variation in this
respect. When the colours are rich and free from flaws
they are looked upon as gems of minor value. Garnets are
abundant in many mica, hornblende, and chloritic schists,
occurring often in granite, syenite, crystalline limestone,
and (more rarely) in serpentine. They are a product of
contact metamorphism, more particularly in the zone con-
necting limestone and the crystalline rocks. Small pink
garnets occur numerously scattered throughout a dark-
green chlorite, which is rich in cassiterite, with some
blende and copper pyrites. This chlorite occurs as a band
connected with the granite.

Locality : Stony Ford, about a mile from George's Bay,
East Coast.

“Yellow crystals (grossularite?) occur at Mayne's Tin
Mine, south of Mt. Heemskirk. The forms developed are
the trapezohedron, or a combination of this form with
the rhombic dodecahedron. Similar crystals are found
in the ore-body of the old Silver Stream Mine at the Com-
stock, usually in combination with lime-bearing silicates.
The garnet also forms a gangue mineral in the sphalerite
ore of this mine. Clear blood-red crystals also are found
at Mayne's Tin Mine.” (L. K. Wa;{)

Undetermined species occur at the Hampshire Hills,
where they are found in profusion. They vary from brown
to black in colour, and often reach an inch in diameter.
On the south side of Cape Barren Island they exist in situ
in a quartz porphyry, also free in the detritus derived
therefrom, usually mixed with cassiterite. = At several
localities in the north-eastern tinfields they are plentiful
in the drift, but generally of small size; common in the
vicinity of Mt. Heemskirk, usually opaque, but sometimes
of good colour and transparent. Near Mt. Claude a solid
compact to sub-crystalline garnet rock of yellowish-brown
colour occurs, apparently belonging to the sub-species
grossularite. At Mt. Ramsay another rockmass has besen
found of a dark-brown colour. At this locality well-
formed crystals have been obtained, embedded in a soft
magma that allows them to be easily extracted. Near
Highwood, on the Emu River, clearly-cut dodecahedra,
of a translucent white to light-yellow colour, occur in lode-
matter (W. R. Bell); and on the Whyte River, near the
Meredith Range, in minute erystals and compact masses
of reddish-yellow colour—apparently belonging to the
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variety essonite—with actinolite and molybdenite as acces-
sory minerals.

See also ALMaNDITE, APLOME, GROSSULARITE, JOHN-
STONOTITE, MELANITE.

133. Genruite (Hydrated Silicate of Nickel and Mag-
nesium ).

A few small specimens of this nickel gymnite, showing
the characteristic apple-green colouration, have been
obtained from the workings of the Heazlewood Silver-lead
mines. They occurred as a thin incrustation on the dolo-
mite veinstone of the lodes. It has also been found
sparingly on the pentlandite which occurs in the vicinity
of Mt. Agnew.

134. GieesiTE (Aluminium Hydrate).

This is found as a white incrusting mineral, with an
obscure fibrous structure. It also occurs in small coral-
loidal aggregations, mamillary patches and prisms,
implanted on limonite and manganese minerals, at the
Central Dundas, West Comet, and other mines at Dundas.
Plentiful as an incrustation, accompanied by native copper
and earthy matter, at the Rio Tinto Mine, Savage River.
At this locality it varies in colour from clear pellucid to a
pale-green, and (more rarely) to golden-yellow “with a
bronze lustre. It forms a thin seam on the wall of a cop-
per lode at the Burnie Copper Mine, Blythe River. This
mineral is also known under the name of hydrargillite.

135. GiLBERTITE (Altered Potash Mica).

A common result of the alteration of muscovite is the
formation of gilbertite; this is especially noticeable in the
stanniferous granites and porphyries. It might correctly
be termed a hydrated muscovite, and thus comes near the
substance which has been named margarodite. Tt varies in
colour from yellow to a pale-greenish, and has a glim-
mering lustre. At the Shepherd and Murphy Mine, Bell
Mount, it often contains embedded crystals of cassiterite
and, at times, wolframite. It abounds at most of the tin
mines in the Ben Lomond and Blue Tier districts.

136. Gravser Savr (Sulphate of Sodium).

Occurs on the floor and walls of caves and shelving
saliferous rocks as an efflorescent coating, and is commonly
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intermixed with other sulphates and earthy matter. It is
monoclinic in crystallisation, the primary form being an
oblique rhombic prism ; but crystals are a rarity. Occurs
at the Alum Cliff, River Mersey; near Chudleigh; in an
old adit at the abandoned slate quarry, Back Creek, and
other favourable places.

137. Gravcovore (Sulpharsenide of Iron and Cobalt ).

Crystallises in the orthorhombic system. It is in reality
a cobaltic variety of arsemopyrite, with which it closely
agrees in crystal habit. Samples of this mineral have been
obtained at North-East Dundas which gave on assay 20 per
cent. of Co. ‘

138. Gorruive ( Hydrated Peroxide of Iron).

This is a good mineral species, crystallising in the rhom-
bic system. It may be known from other iron minerals by
its blood-red colour when seen by transmitted light, and
brownish-yellow streak. It is often globular and stalactitic
in habit, and but rarely in crystals. It occurs sparingly,
as a coating, at the Magnet Mine; more abundant at the
Dial Range; Blythe River, with hematite; and some
rather nice specimens have been obtained at the Penguin.
It occurs at Dundas in the ferro-manganese gossan cap-
pings of the silver-lead lodes, and in smaller quantity at
several other localities.

139. GoLp.

The early history of the discovery of gold in Tasmania
is involved in obscurity by the unreasonable reports of the
occurrence of the precious metal in unlikely localities, but
it is beyond doubt that its existence was known as far back
as between the years 1840 and 1845, small quantities
having been obtained in the George Town district, near the
present Lefroy and Beaconsfield goldfields, on either side of
the River Tamar. Towards the end of 1851 many persons
returned to the island with experience of alluvial gold-
mining gained in Victoria, and apparently some of these
began prospecting in the Fingal district. It would appear
that the first payable discovery was made early in 1852, on
the estate of Mr. James Grant at Tullochgorum, near
Fingal, the locality becoming known as Golden Valley.

Gold is obtained as alluvial, in quartz reefs, and as
an accessory in copper-silver mining, as at the Lyell dis-
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trict; with complex lead-zinc sulphides, as at Mt. Read
and the Rosebery districts; with silver-lead, as at the
Devon and other mines of like character; and with
alluvial tin ore, as at various places in the morth-east
mining districts.

The auriferous drifts are of late Tertiary age, and some
of the fields have produced large quantities of the precious
metal, notably the Lisle field, which is reputed to have
produced from 10 to 15 tons of gold. The basin of the
King River, vicinity of the Pieman River, Long Plain,
Lefroy, Beaconsfield, Bell Mount, and Mathinna have each
produced large quantities in the past.

The average purity of Tasmanian gold is about 96 per
cent., the balance being the metals of the platinoid groups.
The two largest nuggets obtained were discovered at the
Rocky River, a tributary of the Pieman, in 1883. Their
respective weights were 143 and 243 oz. Auriferous quartz
reefs have been discovered in almost all portions of the
island where the older Pal®ozoic formations occur. The
strata are presumed to be the Lower Silurian (Ordovician)
epoch, but those of the Queen River and Middlesex dis-
tricts may be of Upper Silurian age. The prevailing rocks
are slate and sandstone, except in the Golconda district,
where the auriferous reefs apparently exist in the intrusive
granite which has pierced the sedimentary rocks of the
locality.

A few peculiar features as to the paragenesis of gold and
other local peculiarities may be interesting and worthy of
record. At the Campbell’s Reward Mine, near Mt. Claude,
a few miles below the bridge at Lorinna, the precious
metal occurred in a very small vein or fracture plane in a
rock that has been termed porphyritic syenite: the gold
was faced on to the rock with a backing of decomposed
felspar, and occurred in fern-like arborescent patches
occasionally altering to radiating masses, the whole present-
ing a very peculiar and unique appearance. Much of the
separated metal had the appearance of irregularly chopped
hair, each fragment as seen under the microscope being
covered with extremely minute recurved barbs. Scattered
throughout the mass were also flakey plates of extreme
tenuitf, the surface of these being covered with sub-
crystalline reticulated impressions. The general structure
of the metal and its mode of occurrence differ very much
from any other auriferous formation known to exist in the
island. The Long Plain alluvial goldfield was noted for
the numerous and remarkably fine crystal groups of the
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metal that were obtained. Many individual crystals were
found measuring more than %-inch in length, and they
were often aggregated in masses of considerable size ; some-
times presenting an exquisitely beautiful arboriform
structure, and others again in a filiform mass, the latter
occasionally so intermixed as to present a sponge-like
structure. It is to be regretted that more examples of
these peculiar masses were not secured as museum speci-
mens, for now their occurrence has almost become a matter
of hist.ory. The gold, was, as a rule, but little waterworn,
and apparently originally occurred in small lenticvlar veins
composed of siderite, quartz, and pyrites, interlaminated
in the folia of the schistose country-rock. In some of the
Lefroy mines very fine examples of “slickensides” occur,
which are often faced with striations and patches of gold,
the whole being furrowed and highly polished. At the
Queen River an almost white gold has been obtained,
caused by its admixture with silver, and thus forming the
variety known as electrum. At McKuswk’a Creek, near the
King River, a considerable number of crystals were
obtained, the prevailing form being much elongated, in
many instances reaching nearly an inch in length. On the
property of the Union Prospecting Association, at Back
Creek, the metal has been discovered scattered throughout
a matrix of white friable sandstone, which apparently
forms the wall of a quartz reef, and at Middlesex it has
occurred in a similar rock. At Mt. Ramsay the cupriferous
pyrites, occurring in the characteristic hornblendic rock
of the locality, has been found by analysis to be highly
auriferous. At Mt. Lyell the ironstone, principally
micaceous hematite and limonite, contains more or less free
gold, which is also the case with the pyrites and native
copper occurring at the same locality. At the Specimen
Reef Mine and other places near the Savage River a large
quantity of gold has been obtained in and closely associated
with siderite, which mineral appears to be the main matrix
of the metal at this locality. At Lefroy and in the Fingal
district when galena is met with in the mines it often
contains gold, and the small quantity of sphalerite that
occurs is invariably auriferous. At Waterhouse and vicin-
ity a considerable quantity of auriferous mispickel and
marcasite occurs in the quartz reefs of the district, and
the greater portion of the various pyritous minerals of the
Beaconsfield, Lefroy, and Fingal gold-mining districts are
so rich in the precious metal as to make their metallurgical
treatment of considerable importance to the various mines.
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At Middlesex gold has been found associated with car-
bonate of bismuth, a peculiarity not known to exist at any
other locality in the island. In the vicinity of the Pieman
River district the auriferous drifts often contain a com-
paratively large quantity of osmiridium—Badger Plain,
near the Savage River, being a noted locality. In the
stanniferous drift near Branxholm small flakes of gold are
often met with, but not in sufficient quantity to render it
of any economic importance. Much of the alluvial gold
obtained on the Lisle field is often coated with a dark,
almost black, substance, which is apparently ferro-man-
ganese. Gold occurs sparingly in a soft siliceous tufa of a
yellowish-brown colour, in a body of considerable extent in
connection with an igneous rock at the Castray River. In
the same formation grains of iridium are often met with,
and numerous fine grains of titaniferous iron. At Mt.
Stourmont, about 4 miles from Black Bluff, Middlesex, a
peculiar filiform variety of gold has been obtained in small
seams traversing a siliceous rock.

At the Tasmania Mine, Beaconsfield, various metallic
minerals occur disseminated throughout the quartz reef,
including tetrahedrite, chalcopyrite, arsenopyrite, and
pyrite. The gangue also contains a large quantity of the
carbonates of magnesia, lime, and iron, probably in the
form of dolomite, siderite, and calcite. =~ At the Lisle
alluvial field small specks of gold have been detected in the
blocks of the solid sandstone which occurs in and about
the auriferous detritus. At the Black Bluff, Middlesex,
gold has been discovered embedded in micaceous hematite.
Some very rich specimens have been exhibited from this
locality. The gangue is apparently a rubbly quartz. A
thin seam of greenish-coloured batchelorite, extremely
rich in gold, has been mined on the footwall of cupriferous
pyrites at the Mt. Lyell Mine. At the Hercules Mine,
Mt. Read, zinciferous lead ores, rich in both gold and
silver, have been exported for metallurgical treatment.

Regarding the occurrence of gold in the Mt. Lyell
Company’s workings, Mr. R. Sticht kindly supplies the
following note : —* The Mt. Lyell ore-body as a whole has
been getting lower and lower in gold contents with the
depth of the workings, but to our astonishment we found
a local enrichment in gold a few months ago, which is
unique enough perhaps to be mentioned when referring
to the subject of gold in the Catalogue. The occurrence
is in the ordinary mine run of Mt. Lyell pyrites, as
enriched by fahl-ore. On the whole the conjunction of

sy
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gold and fahl-ore is somewhat rare and unusual. The
assay was as follows:—

Cu = 7'97 per cent.
Ag = 24-22 ozs. per ton
Au = 6°78 ozs. per ton

An assay of another piece, taken from the same spot, is as
follows: —

Ch = 84 per cent.
Ag = 240 ozs. per ton
Au = 68 ozs. per ton

The locality is the footwall of the Mt. Lyell ore-body,
in No. 7 level, which is 500 feet below the surface of the
outerop of the ore-body.”

In addition to the common occurrence of gold with
quartz, pyrite, and arsenopyrite, it has also been found in
Tasmania in association with the following minerals,
viz.:—

Batchelorite—Mt. Lyell.

Bornite—Mt. Lyell.

Bismutite—Middlesex.

Cassiterite—Branxholm.

Chalecopyrite—Mt. Lyell; Rosebery Mine, North-east
Dundas; Mt. Read district.

Chromite (as minute crystals).—Castray River.

Cupriferous Pyrite—Mt. Ramsay ; Mt. Lyell ; Rosebery,
North-East Dundas; Hercules, and other mines at Mt.
Read ; Rio Tinto, Savage River; Scamander River.

Glalenite—Zeehan ; Mathinna; Devon Mine, Middlesex.

Hematite (Micaceous)—Black Bluff, Middlesex; Mt.
Liyell.

Huascolite.—Hercules Mine, Mt. Read.

Limonite—Mt. Read; Mt. Lyell; North-East Dundas.

Native Copper—Mt. Lyell.

Osmiridium.—-Fieman River district; Blue Tier, near
Beaconsfield ; Castray River.

Pyrrhotite—Beaconsfield.

Rutile.~—Lymington, Port Cygnet.

Sandstone.— Glenn Prospecting Association, Middlesex.

Siderite—Specimen Reef, Savage River.

Sphalerite—Mt. Read; North-East Dundas.

Stannite.—Silver Queen Mine, Zeehan.

Titaniferous Iron Sand (Iserine)—Pieman district ;
Lisle Goldfield ; and other places.
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140. GosvariTE (Hydrous Sulphate of Zinc).

This vitriol occurs as small mammillary and investing
bunches, which are usually stained with iron oxide, in the
dry workings of the older mines. It may be detected by
its characteristic astringent and nauseous taste. It
occurred in some abundance, intermixed with other sul-
phates, in an adit at the Blue Tier, near Beaconsfield ; and
also at the Comstock Mine, near Zeehan.

141 Grapsite (Plumbago, Carbon).

Of common occurrence as graphitic slate, of no com-
mercial importance. At the silver-lead mines of Zeehan
and Dundas it often occurs in the walls of the lodes more
or less intermixed with earthy matter, and more rarely in
the cleavages of the ore. In the vicinity of the Ring River
a small seam occurs a few inches in thickness. At the
North Valley at Bischoff a somewhat loose mass occurred
with a high metallic lustre. On the beach about 2 miles
west of the Leven River it is abundant in the form of
graphitic schist. It coats the joints of a crystalline lime.
stone at the Wilmot River. It is reported to occur in
considerable quantity, but of indifferent quality, at Cape
Barren Island; and at the Rocky River Mine.

142, GrossvLArITE (Calcium-Aluminium Garnet).

This mineral occurs as a suberystallised to a somewhat
compact rock of a pale olive-green to brown colour, and
rather vitreous lustre, near Mt. Claude. What seems to
be this species of garnet occurs abundantly in the massive
form at the Shepherd and Murphy Mine, Bell Mount,
Middlesex. It is of a peculiar y:ll-f:)wiah—gmen colour, very
compact and tough, with a vitreous-oily lustre. It often
affects an irregular undefined banded habit, and is almost,
invariably closely intermixed and parallel with an intensely
black finely granular magnetite. Both the garnet and the
magnetite are traversed by mnarrow bands of a pink to

* salmon-coloured wollastonite, and the magnetite may con-
tain minute specks of pyrites scattered plentifully through
ont its substance. At Mayne's Tin Mine, Mt. Heemskirk,
this variety of garnet occurs as a narrow seam with closely
packed characteristic erystals of a bright-yellowish brown
colour. The crystals are very minute, but often well
formed. (L. K. Ward).
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143. GurrerMaANITE (Sulphide of Arsenic and Lead).

A magsive mineral occurs in the No. 1 south workings of
the Magnet Mine, which has much the physical appearance
of the above, and agrees with it as regards colour and
hardness; but it is extremely difficult, if not im ible, to
isolate the pure material; and the same a.pp]ies to the
original guitermanite from Colorado. It is provisionally
placed under that species. It is bluish gray in colour, with
an obscure metallic lustre, always intimately mixed with
galena, sphalerite, and sometimes zinkenite. Upon being
struck it emits a strong odour of garlic.

144. Gvyesum (Sulphate of Calcium, or Selenite).

- This is not an abundant mineral as occurring in this
island. It is found at the Grunter Hill, Upper Mersey
River, as veins, occurring in blue limestone, and as radiating
masses of considerable size, which have an iridescent tar-
nish. It is also in limited quantity at Circular Pond
Marsh, near Gad’s Hill. At Trial Harbour and some other
localities a small quantity has been noticed, while in
fractures in the dolerite rock at Launceston. minute crys-
tals occur rather plentifully. At Trefoil Island, off Cape
Grim, small irregular specimens, clear and translucent,
have been obtained.

145. Havite (Chloride of Sodium ).

It would appear that some portion of the Mesozoic sand-
stone as exposed in the midland districts is constantly
saliferous, so much so that a restricted area is the source of
a permanent and apparently inexhaustible supply of chlor-
ide of sodium, or common salt. It has been collected in a
limited quantity for a length Feriod, and is locally used
for domestic purposes. No wholly, or even partially, solid
bed of salt has been discovered in this or any other portion
of the island. It is therefore highly probable that the
repeated renewal of the supply is derived from the sur-
rounding rocks, which are presumably saliferous. The
source o? the mineral is a series of small lagoons or lakelets,
which contain saline water, or what are known locally as
the “salt pans.”” These are situated approximately
between Tunbridge on the south, and Ross on the north,
and comprise portions of the following estates, viz.:—
Lowe's Park, Ballochmyle, Ellenthorpe, and Mona Vale.
The so-called “ pans ”’ are at least ten in number. and are
in area from 1 to 100 acres. They extend in a south-east
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by north-west course for a distance of about 7 miles, and
it is remarkable that on either side of this strike, although
in close proximity, other small lagoons occur which are
devoid of any appreciable quality. This may be owing to
the non-saline lakelets having outlets, by which overflow
the probable original saline contents are exhausted. The
most prolific “ pans” in the mineral are those situated on
the Ballochmyle and Mona Vale estates, which in favour-
able dry seasons have been known to yield many tons of
salt. The surface of the “ pans” is during the dry season
coated with an efflorescence of the salt, by the
evaporation of the water, to a depth often as much as
2 inches in thickness. This has been scraped up for
domestic use, and the lower or contaminated portion used
for manure. The supply is apparently renewed without
any reported diminution in quantity year by year, as
evidenced by the fact that quite recently some at least
of the “ pans” were observed to be coated with the white
incrustation of the salt. It has been stated that this salt
was formerly a source of wealth to the now extinet
aboriginals, who laid claim to the surrounding lands, and
the vicinity was often the scene of hotly contested battle
and bloodshed. (Pro. Roy. Soc. Tas., 1889, pp. xxir.-
XXIIL),

146. Havvovsite (Hydrated Silicate of Aluminium).

This extremely unsatisfactory substance is presumed to
contain more silica than kaolin and more aluminium than
smectite, but there may be an indefinite variation from
one to the other. When it contains an admixture of iron
oxide it varies to a substance that is known as bole. 1t
occurs at numerous localities.

147. HavotricHITE (Hydrous Sulphate of Iron and
Aluminium ).

This iron alum occurs at several localities as an efflor-
escence or as small stalactitic growths in old mine work-
ings. It also forms fibrous silky masses. which are com-
monly stained with iron oxide. It has been found at
Alberton, Mt. Heemskirk and other places

148. Havynite (Orthosilicate of Sodium, Calcium, and
Aluminium, with some Sulphate of Sodium.)

This is a rare alkaline accessory rock-forming mineral
which is usually associated with such minerals as nephelite
and leucite. In crystallisation it is cubical, and its habit
affects the rhombic, dodecahedron, but it is generally in
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micro-crystalline grains, or may be massive. The pure
unaltered substance is commonly some shade of bluish-
green or pale-blue, and is translucent. It occurs sparingly
as micro-crystals in the fayalite-melilite basalt of One Tree
Point, near Hobart, and pseudomorphed to limonite in the
haiiyne-trachyte of Port Cygnet.

149. Hematite (Peroxide of Iron).

The native ferric oxide, which is so widely known as
hematite, usually occurs massive in this island, and is
almost unknown in a well-crystallised form. It is at once
one of the most abundant and widely diffused minerals
occurring in the northern and north-western portions of
the State. It crystallises in the rhombohedral system.
The crystals are usually in the form known as “ specular
iron.” They have almost invariably a highly splendent
lustre, which characteristic is strongly noticeable with
much of the flakey material occurring in association with
the massive ore at the Penguin, and in a more limited
degree as regards quantity with that associated with wol-
lastonite near Rocky Cape (N.W. Coast), where it is in
irregular crystalline scales superimposed upon each other.
The same applies to other occurrences, from whick habit
originates the universal application of the term ‘‘mica-
ceous iron ore.” In occurrence hematite is commonly
associated with the hydrated oxides goethite and limonite.
These species usually form portions of the surface-outerop,
which at times passes, by the admixture of alumina or
magnesia, into a soft ochre. It may sometimes be derived
from the hydrates by the removal of water, but the oppo-
site alteration by the hydration of the red-ore is in all
probability much more frequent. @ When occurring in
quantity its usual habit is in irregular deposits, often in
the planes of sedimentary rock bedding. It is at times
more or less siliceous; crystals of quartz are not infre-
quently closely intermixed, and occasionally line the
interior of cavities, or are gathered together in patches
or bunches. The views which have been advanced from
time to time to explain the origin and distribution of this
substance are varied to a degree. The origin of the ore
itself is one thing, and the origin of the deposit another ;
so that, singly or combined, there is presented a subject
which affords argument for a variety of hypotheses.
Doubtless each separate locality affords local peculiarities
which are characteristic of itself, and would lend support
to a given line of argument. It is the opinion
of many authorities, confirmed by local observation,
that in a vast number of cases the hematite masses
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Lave originated by the substitution of iron, which
has in other words been replaced by metasomatic
action. Pseudomorphs of various minerals to this ore are
not by any means rare, and organisms such as certain
mollusca and corals are occasionally so altered. Such
examples offer emphatic evidence in favour of the replace-
ment theory, which may have been carried on in favour-
able rock-masses, which were likewise suitably located.
On the other hand, ferruginous matter may, under certain
conditions, by precipitation and percolation have occupied
vughs or cavities in the rocks, and after consolidation
may have been exposed by denudation. It has been stated
that the intrusion of acid rocks, such as the granites,
has been a primary factor in many occurrences, and there
is evidence to show that this assumption is not without
reason. At the Blythe River an enormous mass, which
boldly outcrops on the banks of the stream, is well known.
It has been estimated to contain many millions of tons, a
calculation which is confirmed by the prospecting opera-
tions which have been carried out. It is a hard massive
ore of a bluish purple colour, which gives the normal
reddish-brown powder. Throughout small cavities oceur,
which are occasionally lined with minute crystals. It is
reported to be well adapted for the manufacture of pig-
iron, and to be remarkably free from deleterious sub-
stances.

An average sample over the whole deposit gives the fol-
lowing complete analysis:—

Ferric oxide ..........e... 86954

Ferrous oxide ............ 3-074 f GD¥259 pev Fnt. iven

BiHoR. wiessiivsiisiiienisin 1 B1S DAL cADE.

T . 1756 "

| K2 T ————— 0-068 2

Magnesia ....cocvvnieennne. 0-071 5

Sulphur trioxide ......... 0°060 per cent., 0:024 per cent.
sulpﬁur

Phosphorus pentoxide... 0:083 per cent., 0°036 per ceut.
phosphorus

Titanic acid .......... ... 0-03 per cent.

Copper ....coceviveeennnn. Trace

Arsenic ............ ... Trace

Manganese voveenes Trace

Chromium ..... ......c..... Absent

Combined water ......... 0-324 per cent.

Moisture........... wivaaves 05160 »

99-892

(““ Report from the Royal Commission on ““ The Bonuses
for Manufactures Bill,”” The Parliament of the Common-
wealth of Australia, 1904.)
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At Ilfracombe, near the west bank of the Tamar Heads,
there occurs a vast quantity of hematite in association
with other ores of iron. Attempts have been made to
treat this economically, but the pig-iron resulting was
reported to contain an appreciable quantity of chrome,
which at the time was considered detrimental to its com-
mercial use. From the Penguin River a considerable ton-
nage has bsen mined and exported to other States for
fluxing and other purposes, and the same applies in a
lesser degree to the deposits on the banks of the Tamar
River. At Zeehan it occurs pseudomorphous after cubical
pyrites. The other somewhat numerous occurrences of
hematite in this State do not call for special mention, as,
generally speaking the mineral as known here does not
present features of serious comcern to the mineralogist,
notwithstanding its obvious interest geologically and com-
mercially. Almost all the many forms it assumes have
been obtained in greater or less profusion; these may be
divided into four principal groups, viz.:—

(1) Specular Iron—the crystallised form.

‘“ Hepatic form in well-defined crystals in the
south end of Flinders Island, on the beach in
basalt, south-west of Mt. Eliza” (Gould, Pro
Roy. Soc. Tas., 1871); Forth River; Black
Bluff Mountain; Arthur River, near the
Hellyer ; Dial Range, with manganese oxide;
Mt. Lyell; Ilfracombe; Blythe, Leven,
Forth, and Penguin Rivers; Meredith Range:
at Ilfracombe a variety occurs which is termed
“needle ore”’—the crystals are often of con-
siderable size and much intermixed.

(2) Massive, or Red Hematite.

Forth River, near its junction with the Dove;
it is foliated. and has a highly brilliant lustre :
it occurs in a quartz-porphyry and covers a
considerable area; at the Blythe an enormous
mass oceurs in practically an inexhaustible
quantity and very good quality; on the west
bank of the Tamar extensive deposits exist
which have been economically worked; Cir-
cular Head ; Blue Tier; Mt. Heemskirk : King
River; Pieman River; Flinders Island;
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Arthur River; Dial Range; Mt. Lyell; Red
Hills; Mts. Owen, Jukes, and Darwin; and
many other places.

(3) Micaceous.

Of minute scaly structure. White River, in
quartz; Mt. Read; Macquarie Harbour; Pie-
man River; Dundas; Mt. Heemskirk; Mt.
Lyell, where it is in part highly auriferous.
At this locality a variety occurs in minute crys-
tals, forming a black powder, which is reported
to be also auriferous; assays have been made
up to 15 ozs. of gold per ton of material ; at the

. Black Bluff, Middlesex, it occurs highly aurifer-
ous. Common in the schist regions of west and
south-west Tasmmania.

(4) Reddle.—Red ochre or earthy oxide.

This variety commonly occurs with the other
forms from which it is disintegrated ; it is often
impure by admixture with earthy matter.
Occurs in considerable abundancs at many
places on the West Tamar and along the north-
west portion of the island; Flinders Island;
Mt. Lyell, where it is often intimately mixed
with powdery barite, in which state it has been
termed ‘ volcanic mud ’’; and ‘ecrocus’; at
this locality it often contains free gold.

It has been stated (‘Tasmania and its Mineral
Resources, 1888"") that “early in the century Lieut.-
Governor Collins forwarded a quantity of the ore to Eng-
land, but without practical results, though Mr. Commis-
sioner Bigge subsequently stated in his report on the trade
and agriculture of New South Wales (of which this colony
was then a dependency) that analysis made in England
proved it ‘to consist of pure protoxide of irom, similar
to the black ore of Sweden, and furnishing a very pure and
malleable metal.’” Surveyor-General Evans states (“ A
Geographical, Historical, and Topographical Description
of Van Diemen’s Land, 1822 "): “ Within a few miles of
Launceston there is a most surprising abundance of iron.
Literally speaking, there are entire mountains of the ore,
which is so remarkably rich that it has been found to
yield 70 per cent. of pure metal.”
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150. HercyNITE (Iron Aluminate),

Iron spinel occurs in fairly large lumps in tin drifts. It
is amorphous, dull, of a bluish-black colour, and fine

granular.
Analysis by Mr. J. D. Millen:—
Per cent.
Fe,0, =  46°9I
Cu O = 005
Si 0 = 0892
Ca O = 086
Cr, O, = <049
A, O, = 4169

9937

Locality : Near Moorina.

151. HisINGERITE (Hydrated Ferric Silicate).

In amorphous masses of an inteusely black colour, with
.a conchoidal fracture. In lode-matter exposed in the
lower tunnel of the Comstock Mine, Comstock district.

152. Hisrrixite (Sulphide of Antimony and Bismuth).
A new mineral occurring in radiating groups of pris-
matic crystals, which are occasionally in confused bunches,
and commonly stained externally with a dark brown coat-
ing. The crystals are orthorhombic, with acute but indis-
tinct terminations, and striated longitudinally. They
sometimss reach over 2 inches in length by $-inch in width.
Slightly sectile. with a hardness of about 2.  Lustre
eminently metallic, shining on fresh crystalline surfaces;
colour and streak steel.gray. When massive it presents a
foliated structure, and tarnishes to blue and purple irides-
cent colouration. The crystals occurred interpenetrating
a vugh from a bedding of a mixture of iron and copper
pyrites. It was found in a somewhat massive body of
tetrahedrite, with which were associated bismuthinite and
pyrites, and appeared to be of very exceptional occurrence.
Results of two analyses of the pure material : —

Per cent. Per cent.
8 =24:05 S =23-01
Bi = 55-93 Bi = 5608
Sb = 1008 Sh = 9-33
Cu = 6-86 Cu = 6°12
Fe = 518 Fe = 544

102-10 99-98

Answering to the formula—
7Bi, 8, + Sb, S, + 5Cu Fe 8,
Locality: No. 1, Curtin-Davis Mine, Ringville.
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This mineral occurs massive at several of the North-
East Dundas mines, where it is classed under the common
designation of “fahl-ore,” a term applied to several dis-
tinet minerals with the general physical characters of
tetrahedrite.

153. HvuascoriTe (Sulphide of Lead and Zinc).

In the fine granular galena-blende ore-bodies which are
so characteristic of the Hercules-Read mines, a substance
occurs. which is apparently homogeneous, and fairly cor-
responds with the double sulphide huascolite. It has a
massive granular structure, is lead-gray in colour, with a
lustre rather duller than ordinary galena, It occurs
closely intermixed with the fine particles of galena and
blende, but can be separated. If tEe metals are chemically
combined, it will to a great extent account for the utter
impossibility of mechanically separating the lead and zinc
contents of these ore-bodies. A substance of similar char-
acter has been obtained at the Comstock Mine, Zechan,
and at the Godkin Extended, Whyte River. The mineral
as mined at the Hercules Mine contains approximately 35
per cent. Zn, 20 Xer cent. Pb, with a variable quantity of
Ag and a little Au. At the Godkin Extended Mine the
mineral was obtained associated with blocks of galena and
slugs of argentite, the whole affording high assay value

in silver.

154, Hvavite (ydrated Silica).

Occurs in cavities of a hard lode gangue in white to
pale-green botryoidal masses. Locality: Bell’s Reward
Mine, Heazlewood. At the Argent Mine, Zeehan, in
masses of considerable beauty with opalescent reflections.

155. HYpROCERUSSITE (Basic Lead Carbonate)

In one of the adits of the Hercules Mine, Mv. Read, a
white fluidal substance was observed in decomposed lode-
matter, which on giving up its hygroscopic water, assumed
a silvery white appearance, and which under the micro-
scope is resolved into very minute scales, but with little or
no hexagonal structure. In all essential respects the sub-
stance agrees with this species.

156. HyproMAGNESITE (Hydrocarbonate of Magnesium).

An amorphous mineral resulting from the alteration of
brucite. It has not been found in a crystallised condition,
its usual mode of occurrence being in the form of chalk-like
crusts. In serpentine with brucite. Locality: Near Mt
Agnew. Of apparently rare occurrence, in thin incrusta-
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tions, Heazlewood ; occurs in solid, almost white, radiating
bunches at the Comstock Mine, Zeehan.

157. HyperstHENE (Silicate of Magnesia, Calcium, and
Iron ),

An orthorhombic pyroxene, related to enstatite, the
former being rich in iron, and the latter containing a
much smaller amount of that element. On the east side
of the Parson’s Hood Mountain this mineral occurs with
schiller spar and diallage rock. Fairly abundant at the
Heazlewood ; on the Forth River; Meredith Range ; Dun-
das.  “Thin sections of gabbro received from Mr. W. R.
Bell as occurring in the Parson’s Hood Range show under
the microscope crystals of hypersthene more or less con-
verted into bastite.” (Ulrich.) In granite, St. Mary’s
Pass.

158. HyDRONEPHELITE (Hydrous Silicate of Sodium and
Aluminium).

This zeolite commonly occurs as a white massive mass,
usually having a strongly perceptible radiating structure ;
it also affects a tufted habit when occurring in cavities
or vughs.

It has been detected in the elaolite syenite of Port
Cygnet, and at the Shannon Tier. It is remarkably abun-
dant in the nephelinite of the latter locality. In some
instances the mineral occurs in rather large patches, which
are snow-white, and thus strongly contrast with the
intensely black augite and grey base of the rock.

159. Ipocrase (Busic Silicate of Caletum and Aluminium ).

Also known as vesuvianite. This species is a member of
the tetragonal system. The general form of the crystals is
a rectangular prism, terminated by planes, with the edges
of the prism sometimes replaced.” The facets are highly
polished. Tt occurs at the Hampshire, near the old silver
mine, often massive, closely intermixed with brown garnet,
with patches of highly-coloured amethystine quartz, and
thus forming attractive specimens; about a mile north-
west of the Shepherd and Murphy Mine, at Middlesex, it
occurs associated with much magnetite ; sparingly found at
Anderson’s Creek, near Beaconsfield.

160. Iopyrite (Zodide of Silver).

This rare ore of silver crystallises in the hexagonal
system, with a hemimorphic habit. The colour is pale
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yellow. Tt has been reported to occur in small quantity
at what was known as the Washington Hay Silver Mine,
Heazlewood.

161. Iron, MEeTEORIC ([ron, Nickel, dc.).

This element is only known to occur in this State in the
meteoric form, of which three occurrences have been
recorded, viz.:—

1. The Blue Tier Siderite.—This is a comparatively small
meteorite, weighing but 3 lb., which was found at the Blue
Tier, East Coast. (Catalogue of Tasmanian Minerals,
1893.

2. 'J)['he Castray Siderite.—A diminutive specimen, weigh-
ing only 51 gr., that was obtained by a miner in 1899, with
two others of similar size, when ground-sluicing auriferous
drift on the banks of the Castray River, a tributary of
the Heazlewood River. (Pro. Roy. Soc. Tas., 1900.)

3. The Lefroy Siderite.—This is a still smaller specimen,
whose weight is but 3'328 grains. It was found by a pro-
spector in testing a dish of alluvial drift for gold at Lefroy
in 1904. (Pro. Roy. Soc. Tas., 1905.)

162. IseriNE (Ditaniferous Iron Sand).

Abundant in many localities; Pieman River; south of
Macquarie Harbour ; Beaconsfield ; Lisle goldfield.

163. Ivaarire (Silicotitanate of Caleium and Iron).

This is a very dark-coloured and garnet-like mineral,
which is of complex composition, but rich in titanic acid.
It is normally, when in a fresh undecomposed condition, of
high lustre, intensely black, and quite opaque. It is an
extremely rare mineral in nature, and 1is apparently
restricted to the eleolite rocks. In this State it occurs in
the form of small crystals, which are commonly in a high
state of decomposition to a brownish-coloured substance,
and are irregularly scattered in considerable numbers
throughout the elwolite-syenite porphyry of Port Cygnet.

164. Jamesonite (Sulphantimonite of Lead).

Occurs in somewhat large quantity at the Silver Cliff
and the old Waratah mines at Mt. Bischoff. At this local-
ity its common mode of occurrence is filiform and amor-
phous, the entangled fibres often forming large masses of
a dark, almost black colour. At the Madame Melba Mine
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at Dundas it was discovered forming a dense compact lode,
the fractures of which contained bands and coatings of the
mixed oxides of antimony and lead. At this locality it
occasionally forms bunches of fine acicular crystals which
are implanted upon brown spar, and it is not uncommonly
intermixed with boulangerite and galena.

At Zeehan a considerable quantity of this mineral closely
resembles schultzite. In colour and streak it is lead-grey ;
lustre dull, metallic, and silky; very brittle, with a sub-
conchoidal fracture; hardness, 2'5 ; specific gravity, mean
of five examples tested, 598. On coal it is very fusible,
depositing white antimonial sublimate. It is found in
masses, often with blende, intermixed with galena, in
various mines at Zeehan.

Analysis of a sample from the Magnet Mine:—

AE = 0°12 per cent. = 39 oz. 4 dwt. 10 gr. per ton.
P = 40°*82
As = 2-44
Sh = 21°48
Fe = 491
S = 1751
Insol = 11-51
98- 85

Analysis of a sample from the Silver Spray Mine, Zee-
han, by W. F. Ward, Government Analyst:—

Per cent.
Pb = 40
Sh = 29
S = 18
87

Analysis of a columnar and striated sample from Mt.
Bischoff : —

Per cent.

AE = 0-12
P = 3208
As = trace
Sbh = 26°74
Fe = 5 6
S -3 17-82
B0, = 14-28
Al = trace

9660
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165. JouxsToNoTITE (Manganese Garnet).

This presumably new manganese garnet was named and
described by Messrs. Macleod and White in the proceed-
ings of the Royal Society of Tasmania, 1898-99. It occurs
abundantly distributed in the mica-solvsbergite of Port
Cygnet. It is of a brownish-yellow tint, in crystals, some-
times over a quarter of an inch in diameter, and shows
well-developed trapezoidal faces.

The cavities containing the garnet are often lined with
a coating of purple fluorite, and a small quantity of
arsenopyrite is usually present in addition. Pseudo-
morphs of marcasite after johnstonotite are occasionally
to be found in the rock.

Under the microscope zonal banding is observable, and
in many cases aegirine-augite is enclosed.

The following is the analysis, viz.: —

Per cent.
Si 0O, = 36-87
Al 03 —— 798
Fe O = 17+12
Mg O = 12-49
Ca O = 11-98
Mn O — 13-68
Ignition loss = 29

99-71

166. KAMMERERITE. (See STICHITE.)

167. Kaovinite (Hydrated Silicate of Aluminium ).

The ordinary porcelain clay or kaolin which, when pure,
does not contain any alkaline substance, and should not
fuse on extreme heating. The major portion of the numer-
ous clays termed kaolin are more or less fusible, and there-
fore impure, if not misnamed. The mineral is the result
of the alteration of felspars which have undergone extreme
change through the probable action of hydrofluoric emana-
tions from profound depths. It has been noted that there
is a constant and conspicuous presence of fluorine-bearing
minerals, notably fluorite, throughout the China clay dis-
tricts of Cornwall, England. The true kaolinite has super-
ficially extremely local distribution, but considerable down-
ward extension, and it is supposed that it may represent
pipes up which fluoric and boracic vapours escaped (“ Sum-
mary of Progress of Geological Survey for 1901-1902,” p.
26). The superficial alteration or kaolinisation of felspar



BY W. F. PETTERD, C.M.Z.S. 101

still admits of application in numerous occurrences, which
action may be through the circulation of meteoric waters
containing carbonic acid. Kaolinite is known to occur at
Killikrankie Bay, Flinders Island ; Middlesex ; Mt. House-
top; Derby; near George’s Bay and near Alford, Lower
Piper River.

168. KEROSENE SHALE.

This is a substance which has been described as neither
shale nor cannel coal, but rather as an intermediate variety
between the shale-cannel group and bituminous coal, and
further, it would probably produce benzines rather than
oils. It occurs as seams in the, sandstones and clay-slates
belonging to the lower coal measures of the Permo-Carbon-
iferous epoch in the parish of Preolenna, which is situ-
ated between the Jessie and Flowerdale Rivers, and is thus
about 16 miles south of the seaport of Wynyard, near
Table Cape, North-West Coast.

The shale and coalfield covers an approximate known
area of about 2 miles by 1 mile, and the shale itself has
been exposed at two points. Omne of the seams is 20 inches
in thickness, and is composed of 6 inches of the kerosene
shale in question, with 14 inches of bright and splint (?)
coal. The shale is black. has a decided pitchy lustre,
strongly marked conchoidal fracture, and is remarkably
tough and somewhat sectile. As fragments of the shale
have been observed at various points, mostly in the beds
of the streams, it is highly probable that it covers a larger
area than has been exposed. It may also be noted that
for many years past samples of the shale have been
obtained on the coast mainly in the vicini? of the Inglis
River; these have probably been washed downstream for
a considerable distance, or they may represent an extension
of the Permo-Carboniferous area to nearer the coast. An
analagous mineral. from New South Wales has received
the name of woollongonite, but this is a misnomer, as it is
not known to occur at the locality indicated by the term.
It differs so much from the ordinary torbanite, dysodile,
and cannel that it would seem a specific appellation is
desirable unless the term kerosene shale may be deemed
sufficient.

Samples tested at the Tasmanian Government labora-
tories yielded the following results, viz.:—

Fixed Carbon. Gases, &c. Ash. Moisture,
No. 1...... 21°0 76-2 2'3 05
No. 2..:0 23-2 71-6 4-1 11
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Samples have also been analysed in the laboratories of
the New South Wales Government, with the following
results, viz.:—

Fixed Carbon. Gases, &c. Ash. Moisture,
No. 8...... 28°51 67-32 2-92 1-25

(See “ Report on Kerosene Shale and Coal Seams in the
Parish of Preolenna,” by W. H. Twelvetrees, 1903.)

The pelionite of Barn Bluff is a somewhat similar
material, but it has not been discovered in situ; it is only
known as loose surface fragments of varying size.
Mr. W. A. Dixon, F.I.C,, of Sydney, New South Wales,
states: —* Coal of this quality should be of value for gas-
making, but it will be of little use for oil-making, as it
would yield more tar than oils. which would be difficult
to purify. I am satisfied from its appearance, and
behaviour when subjected to heat, that it would give rather
aromatic hydrocarbons (benzine, napthalin, &c.) than fatty
ones (olefines and paraffin). It is not a cannel (from which
oils are not made) and not a shale (from which they
are made). I would be inclined to name the mineral
‘ pitch coal,” as being most expressive of its appearance.”

Average of analyses made by Messrs. Dixon, Ward,
Sharp, and Newberry gave the following results, viz.:—
Fixed Carbon.  Gases, &c. Ash. Sulphur, Water.

42-4 528 43 07 02

169. KiLMarcooiTE. (See GALENA.)

170. KxoxviLLite (Sulphate of Chromium, Iron, and
Aluminium ). :

Occurs as a granular sugar-like substance of a pale-green
colour. From adit at the Victoria Gold Mine, Salisbury.
Analysis: —

Per cent.
8 0, = 3032
Cr, O, = 8-47
Al, O, = 2-48
Fe, 0, = 1586
Loss on ignition = 40+56
9759

The identification is somewhat doubtful.

171. Kerumesite (Ozysulphide of Antimony).

Occurs in attached tufts of radiating capillary erystals,
which are usually of a shade of red. It has been obtained
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in extremely limited qua.ntiféy implanted in the fractures
of jamesonite at the British Zeehan Mine, Zeehan.

172. Kyawrre (Silicate of Aluminium).

Occurs crystallised in long oblique four-sided prisms,
irregularly terminated. Colour usually very pale-blue,
commonly translucent, but may be transparent. Occurs
in characteristic pale-blue prisms near Mt. Cameron ; also
near Hamilton-on-Forth; Clayton Rivulet (Gould, Pro.
Roy. Soc. Tas., 1873).

173. Lasravorite (Polysilicate of Aluminium, Sodium,
and Calcium).

The common rock-forming triclinic felspar which is the
essential constituent in all basalts and dolerites. It is
only known to occur in this island in its micro rock-form-
ing character.

174. Lavmontite (Hydrated Silicate of Aluminium and
Calcium.).

A monoclinic zeolite of extremely decomposable nature.
It is flesh-red in colour, but soon fades on exposure. It
occurs in the cavities of a metamorphic rock which abuts
on to the granite, and forms druses in the hornblendic
veinstone at the Hampshire Silver Mine. The crystals show
only the unit prism with a steep orthodome. Occurs of a
pink colour in lode-fissures at the Shepherd and Murphy
Mine, Middlesex.

175. LEap, Native.

In its native state this metal is of extreme rarity. Two
small specimens were obtained at a mine which was known
as the South Nevada at Dundas many years ago, and more
recently an example was procured from the gossan outcrop
at the Comet Mine, Dundas.

176. LeapniLLITE (Sulphocarbonate of Lead).

This mineral crystallises in the monoclinic system with
the common habit of a right-rhombic prism. It is charac-
terised by its pearly lustre on the cleavage face, grey to
yellow colour, and chemical reactions. At the Victoria
Magnet Mine, Whyte River, it has been met with in the
form of somewhat large amorphous masses, which rarely
have minute crystals attached. They occurred embedded
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in a soft clay-like matrix, associated with earthy pyromor-
phite and cerussite. It has occurred rarely at several of
the Dundas silver-lead mines, and at the Magnet it has
been found attached to the interior of small vughs in the
gossan capping the ore-body.

177. LeripoLite (Basic  Fluosilicate of  Potassium,
Lithium, and Aluminium).

Commonly known as lithia mica. It usually forms coarse
granular masses of flexible scales, whick are translucent
and of a purplish colour, varying to silver-white. It
occurs as a narrow vein or dyke between metamorphic slate
and an igneous rock at Mt. Ramsay.

178, LepinoMELaNE (Silicate of Iron, Aluminium, and
Potassium).

A dark-coloured variety of mica, occurring in granite,
usually found at the contact of the plutonic and sediment-
ary rocks.

Occurs at Mt. Heemskirk. Occurs in large six-sided
tables, occasionally 1 inch in breadth, of a black colour,
and highly adamantine. Transparent in very thin lamine,
showing a beautiful emerald-green colour. The crystals
for the species are remarkably fine, and well-developed.
They are found aggregated in association with a peculiar
amphibole and quartz, and evidently form portion of a
contact rock on the fringe of granite.

Locality : Hampshire, near the old silver mine.

179. LevcocHaLCITE (Arsenate of Copper).

A small quantity of this substance was obtained as a
fine fibrous coating of a milk-white colour with axinite
and chalcopyrite at the Colebrook, North-East Dundas.

180. LEUCHTENBERGITE ( Basic Silicate of Magnesium and
Aluminium).

A chlorite poor in iron, and thus pale in colour. Only
detected microscopically in the variolite rock at the Magnet
Mine.

181. LEUcoPYRITE (Arsenate of Iron).

White arsenical pyrites is not so abundant as arseno-
pyrite, but it is by no means a rare species.

At North-East Dundas it is occasionally met with, and
at the Colebrook Mine it is the prevailing arsenical iron
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ore, occurring in irregular patches in the interstices of
and disseminated throughout the axinite-bearing rocks.
At various mines in the North-East Dundas district this
species occurs in more or less quantity.

182. LivrianNiTe (Sulphobismutite of Lead).

Found disseminated in association with bismuth sul-
phide and other minerals in a quartz matrix at the Osborn
Blocks, Mt. Farrell. '

This is an extremely unusual mineral, which was named
after the Lillian Mine, near Leadville, Colorado ; it is also
recorded as occurring in Sweden. As found in this State
it is highly argentiferous, often assaying several hundreds
of ounces of silver to the ton of ore.

183. LicniTe (Brown Coal).

A semi-formed coal, retaining the texture of the wood
from which it was formed. Bischoff ; Breadalbane; Evan-
dale; Macquarie Harbour; Launceston; Young Town;
Pig Island ; and other places.

At Beaconsfield a peculiar variety is found, which
appears to be close to a form that has been named dop-
plerite. It is an extremely brittle, intensely black, highly
polished, jet-like hydro-carbonaceous substance that has
been obtained from the Tasmania and other gold mines
at Beaconsfield. It occurs at considerable depth from the
surface in the workings of the mines, which are in Silurian
strata, and apparently originates from infiltrated water
charged with organic matter. A mineral with much the
same appearance and nature has been found in the Bischoff
Silver-lead Mine; it occurred filling cleavage planes and
in vughs in the lode gangue. At the Upper Arthur River,
about 3 miles from Bischoff, a similar substance occurs in a
hard siliceous rock, again filling cavities.

184. Larnomarce (Hydrated Silicate of Aluminium ).

A soft, unctuous, clay-like substance, more or less
coloured by iron oxide. In common with similar sub-
stances, an unsatisfactory mineral.

Near Conara; Piper River; Mt. Claude; Flinders
Island ; Mt. Bischoff. Abundant at Mt. Lyell, often con-
taining native copper; Blue Tier, near Beaconsfield ; often
met with on the north-east tinfields, where it apparently
Tesults from the decomposition of felspars of the granite.
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185 Macwesite (Carbonate of Magnesium).

Occurs in serpentine, Parson’s Hood Mountain ; in veins,
Trial Harbour; Meredith Range; Dundas; Heazlewood.

This mineral has only been detected in comparatively
limited quantity, although usually not by any means a
rare species under favourable conditions. It is always
massive, and often contaminated with earthy matter. The
pure material is milk-whife, and of a close, compact tex-
ture. When free from silica and lime it is of considerable
commercial importance.

186. MarGARITE (Hydrated Silicate of Aluminium and
Calcium).

This substance belongs to the class of basic brittle micas
which form a transition from the micas proper, or those
mineral species which are characterised by their distinctly
elastic lamine, and the chlorites, which latter are com-
monly foliated or show a granular aggregate of scales, and
which are, moreover, usually coloured green by ferrous
iron. Margarite or calcium mica erystallises in the mono-
clinic system, but/ is rarely in distinct crystals; it usually
occurs in aggregates of pearly subtranslucent scales of pale
tints. It is an alteration product, which is not rarely a
common ingredient in the geologically older schistdse rocks.
It occurs in the schists of the Lyell-Read districts, which
are presumed to be mainly of igneous origin. Professor
J. W. Gregory remarks:—*“The rocks of the Mt. Lyell
schists are, moreover, very poor in lime; accordingly they
cannot include any considerable amount of the lime-mica,
margarite " (“ The Mount Lyell Mining Field,” Aus. In.
Min, En., 1905.) The indefinite substance which has been
termed margarodite is also referred to in the same report
as forming the base of the Lyell schists, and may be
regarded as composed of a very fine-grained intermixture
of paragonite (white soda mica) and one of the varieties of
damourite (white potash mica), with occasional inclu-
sions of margarite. “ These minerals are not always pre-
sent in a crystalline form, but the crystalline patches
pass off imperceptibly into crypto-crystalline and granu-
lar material. The material has no doubt been formed
from the decomposition of an alkali felspar, from which
most or all of the alkalies have been leached away’
(loc. cit.).

187. Lvontte (Hydrated Peroxide of Iron).

This is not what may be termed a good species, as it
never occurs in distinet crystals. The streak is always
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yellow, by which it may be known from hematite and mag-
netite. It often forms a cementing medium of breccias
and conglomerates. At Dundas is occurs pseudomorphous
after siderite, and is then known locally as “ tomahawk
iron.” On the banks of the River Tamar extinct Tertiary
species of fresh-water bivalves belonging to the genus Unio
are occasionally obtained, similarly changed to limonite.
At Beaconsfield, at the eastern tinfields, and at the Savage
River crystals of pyrites have been found altered in the
same manner. It is abundant at the Heazlewood, Mere-
dith Range, Savage River, Ilfracombe, Beaconsfield,
Blythe, Dial Range, Mt. Claude, Middlesex, Housetop,
Mt. Lyell, King River, Mt. Ramsay, Mt. Read, Magnet,
Bischoff, Dundas, Zeehan, and many other localities.
Much of the material usually termed gossan on all the
mining fields in this State, in common with what prevails
in most mineral-producing centres, is limonite. In mineral
veins carrying the unstable pyrites, chalybite, or other
iron-bearing minerals, it is usual to find the capping or
upper portion of the mass consisting of much brown oxide
of iron, more or less contaminated, or otherwise gossan.
This alteration is created by oxidising agencies. This
characteristic is almost invariable in regard to copper-
bearing ore-bodies, or any lode containing pyrites in any
form, and in this State is a prevailing feature of our
larger metallic veins. Sometimes the rusty material is
in connection with quartz as gangue, and then the latter
is generally honeycombed, due to the loss of the original
pyrite. The presumed connection between the outerop and
the ore which may exist below is expressed by the old
adage—
“ A lode that wears no iron hat
Is never likely to be fat.”

The ferric hydrate or limonite occupies naturally only the
superficial portion of the lode or vein, or above the water-
level of the country below which the primary sulphide of
the metals may be expected to occur with little alteration.
Enormous masses of this substance have been worked at
many of the mines occurring in this State, notably at the
West Comet, Hercules, and Magnet. At the Hercules
much of the gossan contained payable quantities of both
gold and silver. A limited quantity was exceedingly rich—
up to as high as 20 oz. of Au with 3 to 400 oz. of Ag.
At the lastmentioned mine many thousands of tons have
been mined, containing high values in both lead and silver,
the former in the form of disseminated oxide and car-
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bonate, and the latter mainly in the form of minute par-
ticles and crystals of chloro-bromide or analagous minerals.
Sometimes it happens that the agencies of oxidisation affect
the lodemass to considerable depths, as has occurred at the
Magnet Mine, where the gossan has been mined at a depth
of over 500 feet, but the decomposed ore is in diminishing
length as level succeeds level. This is probably the greatest
depth to which the gossan is known to occur in this State ;
but in the well-known Dalcoath Mine, Cornwall, England,
the oxidised products have been found to a depth of 197
fathoms (Collins, Journal R. Imst. Cornwall, Vol. IX,,
p- 471).

Regarding the associated secondary minerals, it has been
shown that metallic sulphides exposed to the influence of
water free from carbonates are usually converted to sul-
phates, but the presence of carbonates determines the
formation of oxides, hydrates, and carbonates, the chromic,
vanadie, and other acids obtained from the minerals of the
adjacent rocks or the lode constituents also affecting those
which are formed in the material resulting from the altera-
tion of the original lode and contents. The gossan gener-
ally bears a relation to the normal ore-body, but it does
not always follow that a rich outerop will cover a corre-
spondingf’y rich material below the zone of oxidation. The
gossan outcrop of silver-lead or copper lodes is of great
interest to the mineralogist, as it is from this that he
secures many of the most beautiful minerals occurring in
nature, both as regards attractive colouration and crystal-
lisation. It is'in this laboratory that the oxysalts have
their origin, and form numerous homogeneous chemical
combinations known as mineral species. The beautiful
chromates, phosphates, arsenates, carbonates, and other
secondary minerals are almost confined to the zone of
oxidation, and would be practically unknown but for the
influence of this, Nature's alchemist.

Limonite has the property in a high degree of agglutin-
ating sand and gravel into concretionary forms, which vary
in size from quite minute to masses a foot or more in
diameter. Although the shapes assumed are generally
very irregular and capricious, they are often more or less
rounded, occasionally tubular or box-like. They may show
a hollow interior surrounded by a comparatively thin crust,
enclosing mud, sand, or a loose stony kernel, in which latter
case they may distinctly rattle on being shaken. Such
examples are common about Ravenswood and numerous
other localities where decomposed effusive rocks have been
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subjected to the influence of meteoric waters. At the Vale
of Belvoir remarkably-shaped worm-like and other fantastic
concretionary forms are abundant. In cavernous vughs
which are occasionally met with in mines, such as have
occurred in the gossanous upper workings of the Hercules
Mine, limonite is not infrequently found in stalactitic
forms, pointing to its deposition from surface waters.
These are sometimes of considerable length, and are
not rarely blackened by manganese hydrate. More
rarely they are more or less coated with minute crys.
tals of mimetite, and even still more rarely they are orna-
mented with blebs of dundasite and crystals of cerussite,
which scintillate when seen by artificial light. This
mineral forms in most part what is commonly known as
“ bog-iron ore,” genera.l?y containing more or less man-
ganese ; and occasionally a fibrous structure is developed,
as is sometimes seen in lode outcrops. What is known as
“ochre” is this mineral mixed with aluminous material.
In this form it becomes a valuable substance, used as a
colouring medium in the manufacture of paint. This iron
ochre is fairly abundant in many localities, and is reported
to be industrially worked near Carlton. Limonite in
irregular elongated cylindrical forms is abundant in the
recent clays used for brick manufacture in the vicinity of
Launceston. These have been mistaken for fossilised por-
tions of trees, organic remains, and even for reptiles.

At Mt. Lyell blocks of concretionary limonite which are
hollow often contain implanted crystals of cuprite. Speci-
mens have been obtained showing exceptionally well-formed
crystals of this mineral, which are occasionally of a remark-
ably large size for the species. At the Dundas Extended,
Adelaide, Magnet. and Whyte River silver-lead mines
magnificent samples of crocoisite have been obtained pene-
trating and implanted upon limonite in association with
manganese oxides, It may be remarked that chalcophan-
ite, cerussite, gibbsite, and other well-known minerals are
commonly similarly connected, which occurrences are
referred to under their respective heads. Native copper
has been found associated with this mineral at the Rocky
River and in the vicinity of Mt. Lyell ; and native silver
in capillary masses has been collected at several mines at
Zeehan, at the Murchison Mine at Mt. Farrell, as well as
other finds of a similar nature of less importance. At the
celebrated Bischoff mines it forms the major portion of
that part of the mine known as the “ Brown Face,” which
was beyond reasonable doubt a huge mass of pyrites con-




110 THE MINERALS OF TASMANIA.

taining disseminated cassiterite, and in parts extensive
bodies of tourmaline and other minerals. At the M#.
Cleveland Tin Mine large quantities occur also containing
finely disseminated tin ore.

Hudlestone has remarked (Pro. Geol. Assn., Vol. XI.
1889, p. 104) that iron in rocks is rendered locomotive
by means of carbonic acid, a soluble acid carbonate being
formed, and is fixed by means of oxygen, the solution of
bicarbonate on exposure to air depositing the hydroxide as
a kind of bog-ore.

188. MacNETITE (Sesquioxide of Iron).

Crystallises in the isometric system with a common
octahedron habit, but also occurs in dodecahedra; the
cubic form is exceedingly rare. The pure mineral contains
empirically 28 per cent. of oxygen. It may be recognised
by its strong magnetic character, its effect upon the com-
pass, and by its black powder. With menaccanite it
forms large quantities of black sand, which results from
the disintegration of the crystalline rocks. Microscopic-
ally it is always present as a constituent in all dense dark-
coloured rocks of the basic type. It apparently separated
from the molten magma at an early phase of the consolida-
tion of the rock, and is often found embedded in other
constituents. The irruption of granite or other plutonic
rocks is supposed to cause, in many cases, a metamorphism
to magnetite of other ores or adjacent rock-masses. It may
also be the result of the deoxidation of hematite or of con-
tact with effusive rocks. It is supposed that amphibolite
often alters this mineral. Martite is presumed to be a
pseudomorph after hematite. A remarkably pure, highly
maﬁnetic form occurs in large quantity at the Hampshire
Hills. It is somewhat granular in structure, and often
presents a striking iridescent tarnish. At Meredith Range
to the vicinity of the Pieman River it is in great plenty;
Ilfracombe, with hematite and other ores of iron; at the
Blythe River, near Housetop Mountain ; Mt, Pelion; Dun-
das, near Mt. Black. At the Savage River it shows strong
polarity and forms enormous masses asscciated with pyrites
and limonite; plentiful at Mt. Agnew. In the vicinity of
Bell Mount, Middlesex, the massive ore is abundant, occa-
sionally in close intermixture with garnet. It also occurs
at this locality as beautifully-formed little octahedra, and
occasionally dodecahedra, which are really excellent speci-
mens of their kind. At the Tenth Legion, near Zeehan,
it is found massive, with occasional vughs, in which large
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well-formed crystals are not rarely obtained; abundant at
South Mt. Darwin. “ A massive intensely black and shin-
ing magnetite, which shows strong polarity, occurs in con-
nection with the serpentine at the 1;S::v:'l-{yentum Hill, over the
Argent tunnel, on the Emu Bay Railway Company’s line.
It often shows a fibrous structure, w{dch is at times
remarkably distinct, and may be dislocated. . . . .
In the serpentine of Dundas and North Dundas there
is a notable development of fibrous or columnar magnetite
in veins throughout the rock. The fibres and columns are
usually straight, and stand at right angles to the course
of the veins. At times they are strangely contorted into
sinuous curves. The magnetite is commonly polar.”
(L. K. Ward.)

There are less important occurrences of magnetite at
several other localities.

189. MavacuITE (Green Carbonate of Copper).

This mineral, which is so abundant in several of the
mining districts of Australia, is here comparatively rare,
and only known to oceur in a thin coating or incrustation.
Heazlewood ; Cascade; Mackintosh River: Badger Head ;
Frankford, &c. Eastern Proprietary property, Scamander
River, in a mammillated form, with pyrite and chalco-
pyrite.

190. MancaniTE (Hydrous Manganese Sesquiovide ).

This material crystallises in the orthorhombic system.
It oceurs in bunches of striated columnar crystals, wheh,
under favourable conditions, are among the most perfect
examples of mineral crystallisation. It also occurs massive
and radiating.

As small bunches of well-formed crystals, Hampshire
Silver Mine.

191. Magiatire (Sulphide of Zine and Iron).

This is a variety of blende, portion of the zinc beixéf
replaced by iron. It is dark-coloured, almost black, wi
sub-metallic lustre.

Star of Peace Tin Mine, Cascade; Rex Hill, near Ben
Lomond ; Mt. Bischoff; and other localities.

192. MarcasiTe (Sulphide of Iron).

This extremely variable mineral, both as regards com-
position and habit of occurrence, is also known as
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“ white "’ iron pyrites. It is practically dimorphous with
ordinary pyrite, but is often contaminated with arsenic,
which element replaces portion of the sulphur. It erystal-
lises in the orthorhombic system with the primary form
of the right rhombic prism, with numerous modifications.
It often occurs in reniform and botryoidal masses, and at

~ times assumes a capillary habit. In colour it varies from

a pale bronze-yellow to almost tin-white. It readily
decomposes, and is the parent of several sulphates of iron.
Alterations to limonite, sphalerite, and other minerals are
recorded, and pseudomorphs are common. It occurs after
wood at Cox’s Bight and elsewhere. The rounded concre-
tions of the ““ orbicular ” rock which occurs in the vicinity
of the Magnet Mine are at times transmuted to this
mineral, while at Beaconsfield Teritary fossil-fruits, mat
with in the deep auriferous alluvial. are similarly altered.
In the stanniferous drift of Cape Barren Island these
fossil-fruits have also been found, and are in many
instances altered in the same manner. Marcasite is appar-
ently of comparatively recent origin, and is of common
occurrence in connection with clay, lignite, and the coal

measures.

It often occurs in the Mersey and Don coal measures;
at Beaconsfield, Scamander River, and many other
localities.

193. Mariavite (Hydrous Silicate of Alumimium and
Calcium ).

This is a member of the scapolite family. Its mode of
crystallisation is in the tetragonal system, but it is com-
monly in the massive state.

This mineral was obtained as loosened rounded boulders
from a vein in a seam of asbestos occurring in the serpent-
ine at Anderson’s Creek, near Beaconsfield. It was mis-
taken by the miners for quartz, which it somewhat
resembles. It has, however, a slightly greenish tinge, and
its hardness is only between 5 and 6. It is soluble with
difficulty in H CL

Microscopical characters confusedly crystalline, with
the larger crystal faces obscurely divergent. The crystals
often form rosettes. Double refraction higher than quartz,
Extinction straight in longitudinal sections. No sensible
absorption.

Scapolite occurs mostly in metamorphosed rocks, ophites,
amphibolites, gneiss, and altered gabbro. At Anderson’s
Creek its occurrence is probably due to vein-forming pro-
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cesses. It also occurs at the Heazlewood in limited quan-
tity, of a pale-green colour.

194. MarmoLtTE (Foliated Serpentine).

Serpentines vary to a considerable extent, both in
colour and structure. This is the distinctly foliated
variety.

Bonanza Mine, Dundas (Montgomery).

195. Massicor ( Yellow Lead Ouzide).

Usually occurs as a powdery coating on the sulphide or
oxidised lead ores; it is but rarely met with in a massive
condition. It is often closely intermixed with the oxides
of antimony and iron.

Obtained in comparatively large quantity with galena,
cerussite, and anglesite, Comet Mine, Dundas; with ferro-
manganese, cerussite, and galenite, but rarely associated
with crocoisite, Adelaide Proprietary; incrusting jameson
ite and galenite, usually intermixed with antimonial ochre,
Madame Melba, North Dundas; in limited quantity at
several of the Heazlewood and Zeehan silver-lead mines.

At Dundas this ore gives high assay returns in silver,
which metal probably occurs as an intermixed chloride.

196. MarrockITE (Qxzychloride of Lead).

A mineral first discovered at the old mining locality of
Matlock, in Derbyshire, England, and hence the name
given to it. Tt crystallises in the tetragonal system, but
affects a tabular habit, due to the development of the basal
pinacoid, and thus may be distinguished from its congener
phosgenite, which has a prismatic habit, although falling
into the same crystallographic system. It is often pearly on
planes of cleavage, and may be transparent to translucent.
It was found in tabular crystals of a greenish-grey colour.
apparently rare, associated with mixed sulphide and car-
bonate ores of lead at the Sylvester Mine, Zeehan; in
small patches of a honey-yellow colour attached to galena
at the Montana Mine, Zeehan. At the Magnet Mine it
is not rare, occurring of the normal form in smallish pale-
vellow crystals attached to gossany ferro-manganese, in
association with minute crysvals of crocoisite and purplish
chalcophanite.

197. MEeLAcoNITE (Black Qaxide of Copper).

This mineral is also known as tenorite. Rarely found
in quantity; its common mode of occurrence is as a thin



114 THE MINERALS OF TASMANIA,

coating upon other copper minerals. It is found at
several mines at Cascade. At this locality it was
met with disseminated and filling small pockets in the
granite, often occurring with chalcopyrite and cassiterite ;
Penguin Copper Mine, with pyrites and gray sulphide of
copper; Saxon’s Cresk, near Frankford, in the clefts of
lode quartz, with cupriferous pyrites; in considerable
quantity, associated with tile ore and chalcopyrite, Eastern
Proprietary Mine, Scamander River; in an old adit, Aus-
tralasian Slate Quarry, Back Creek ; Burnie Copper Mine,
Blythe, coating chalcopyrite; Mt. Balfour and Mt, Lyell
with other ores of copper.

198. MEeLaNcHROITE (Basie Chromate of Lead ),

This form of lead chromate differs mainly from crocni-
site in its darker colour and brick-red stroak.

Judging from the small quantity obtained, it appears to
be of rare occurrence. That examined was found on some
specimens of ferro-manganese gossan from the Adelaide
Proprietary Mine, at Dundas. It occurred in small amor-
phous patches, mixed with larger masses of its congener
and flakes of galena.

Hitherto its only recorded locality has bzen the silver-
lead mines of the Ural, Siberia, so that its detection here
is of interest to mineralogists.

199. Mevanite (Calcium—Iron Guarnet).

As small dodecahedral crystals in the haiiyne-trachyte
and elzolitesyenite of Port Cygnet. The crystals are
occasionally beautifully formed (110), often with splendid
zonary structure, as seen in section under the microscope,
and in grains.

200. MeLaNTERITE (Hydrous Ferrous-sulphate).

Doubtless originates from the decomposition of pyrites;
it is usually found in old mine workings, where there is a
slow percolation of water.

In adit level, Mt. Bischoff ; Silver Crown Mine, Zechan ;
Blue Tier, near Beaconsfield. At the Tasmania Gold
Mine, at Beaconsfield, it occurs in considerable quantity in
the older workings.

201. Mevtuite (Silicate of Aluminium, Iron, Calcium,
Magnesium, and Sodium ).

As microscopic rock-forming crystals in the melilite-basalt
of the Shannon Tier, and One Tree Point, near Hobart.
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202. MenaccaniTE (Titanic Iron Ozide).

This, with pleonaste, constitutes the “ black jack” of
the East Coast tin-miners. It is extremely abundant,
its principal localities being the Blue Tier, Cascade, Mt.
Claude, Denison, Dundas, Blythe River (blue-black to
black); George's Bay, and other places. The variety
nigrine is said to eccur abundantly at Rocky Point, West
Coast.

It occurs fairly abundantly in small, well-formed, and
highly modified crystals impregnated in the hornblende
rock of the Mt. Ramsay Bismuth Mine.

203. Mesovite (Hydrated Silicate of Aluminium, Calcium,
and Soda).

A zeolite occurring as small globules of a fibrous
structure.

In basalt, near railway-bridge, Hellyer River; Bell
Mount, Middlesex, with other zeolites; Elyrble Bank and
other places under like conditions.

204. Mica Group.

The various and somewhat numerous species belonging
to this important group are all strongly characterised by
their basal cleavage, thus yielding easily perfect laminz
of extreme tenuity; or in other words they have a mica-
ceous structure. The laminz are remarkably tough, and
more or less elastic. All the micas have a splendent
pearly and metalloid lustre, although they vary in colour
to a remarkable extent. All the members of the group
resemble each other, their perfect basal cleavage permit-
ting smooth plates to be separated, which are noted for
their elasticity. They all belong to the monoelinic system
of crystallisation, but they have a pseudo-hexagonal habit,
differing from all other monoclinic minerals in the form
assumed by the crystals, and by their optical behaviour.
The acute bisectrix or first median line is not absolutely
normal to the basal plane, although it seldom makes an
angle of more than five or six degrees with the direction
of cleavage, and frequently one of less than half a degree.
For this reason cleavage plates of mica show interference
figures under convergent polarised light. The micas are
essential and important constituents of many igneous
rocks, such as granites, gneisses, schists, and others. In
pegmatite veins the crystals and plates are often of large
dimensions, even up to several feet in diameter in the mica
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mines of India, Russia, Canada, and even in Central Aus-
tralia. Several of the species are of considerable com-
mercial importance, being employed as electrical insulators
and for other uses. Lepidolite is the main source of lith-
ium used in the pharmacopeeia. In chemical composition
they are difficult to classify, as they have a tendency to
merge one into the other. They may be conveniently
divided into—

(1) Ferro-magnesium mica = biotite.

(2) Alkali mica with potash = muscovite.
Gi 5 soda = paragonite,
5 . lithia == lepidolite.

That rich in both iron and lithium is termed zinnwald-
ite, and that containing high magnesia and little iron is
termed phlogopite. Muscovite is an essential in many
granites and porphyries, but is not contained in effusive
lavas. It also occurs in rocks subject to regional meta-
morphosis. Lepidolite occurs in pegmatite granites usually
associated with tourmaline and minerals containing fluor-
ine. Zinnwaldite is invariably present, if not masked by
alteration, in the acid tin-bearing rocks. Biotite is found
in some granites, and is common to many rocks of volcanie
origin, and also to the crystalline schists. Many minor
varieties have been named owing to local peculiarities or
variation in constituent composition, such as fuchsite
(chrome-mica), roscoelite (vanadium mica), alurgite (man-
ganese mica), and many others.

See BroriTe, LgeripoLiTe, MUSCOVITE, PHLOGOPITE,
SERICITE, ZINNWALDITE,

205. MicrocLiNE  (Polysiivcate  of  Potassiwm — and
Aluminium ).

A triclinic potash felspar occurring abundantly in the
hypersthene granite of St. Mary’'s Pass.

206. MiLoscHINITE (Hydrous Silicate of Aluminium and
Chromic Aeid ).

This is also known as chromic ochre. It is a soft clay-
like pulverulent or earthy mixture, which is coloured
various shades of green by chromic acid. It occurs plenti-
fully at the Blue Tier, near Beaconsfield ; at Dundas, near
Mt. Claude; and at Zeehan.
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207. MiLLERITE (Sulphide of Nickel).

Ocecurs in the form of delicate brass-like fibres, usunally
in the fissures of serpentine and other rocks. It may have
been introduced into the rock as nickeliferous pyrites.
The pure mineral contains approximately 64 per cent. of
nickel.

Occurs as capillary filaments near Leslie Junction, Dun-
das, with pentlandite; in serpentine near the Colebrook.
It has been reported to occur with galena and other min-
erals at the old silver mine at the Penguin. At the Blue
Tier, near Beaconsfield, it has been noticed in small quan-
tity.

208. Mimerite (Chloroarsenate of Lead).

This and its congener pyromorphite are not by any means
rare species, since they are commonly found in more or
less quantity in the upper levels of many lead mines, where
they doubtless originate from the decomposition of galena,
the alteration of arsenopyrite affording, directly or
indirectly, the acid radical to the lead for the mimetite.
Isomorpgous admixtures, with its ally pyromorphite, are
abundant ; in fact the one grades into the other imper-
ceptibly, and they have several characteristics in common.
They exhibit optical anomalies; the chloro-arsenate is
always biaxial, and the chloro-phosphate is uniaxial; in
proportion to the degree of admixture of the firstmentioned
it changes to the biaxial. Both crystallise in the hexagonal
system. At times there may be a pronounced curvature of
the prism faces to such a degree as to form almost spherical
masses. This variety is known as campylite.

Occurs in minute bunches of crystals on the wall of the
lode at the Hampshire Silver Mine; at the Magnet Mine
the mineral is often found in well-formed erystals, which
are from almost colourless to the normal brown. Ocecurs
at the Britannia and other Zeehan silver-lead mines; at
the Hercules in white to dark-brown crystal groups: at
North-East Dundas it has been obtained in the usual small
crystals, at times fairly plentiful.

Variety—Chromiferous Mimetite.

This variety never assumes the barrel-like shape so
common to the typical mineral. It is found in short
hexagonal prisms and plates, with basal terminations,
usually about 1 millimeter in breadth and length. The
colour varies from a decided brownish-green to deep
orange; it is shining and opaque. The streak is orange




118 THE MINERALS OF TASMANIA.

to siskin-green. Before the blowpipe in salt of phosphorus
it remains green when cold after both flames. In closed
tube with splinter of charcoal and heated intensely it gives
very strong and characteristic reactions for As O, ; with
cupric oxide gives flame reactions for Cl, and in closed tube
with magnesiumwire the odour of P20, It is reduced to
metallic lead with soda on coal. This is a variety suffi-
ciently distinct in composition, colour, and habit to be
worthy of record. It is rarely met with at its only known
locality, and then in comparatively small groups of crystals,
but its peculiar colourization, combined with the habit of
usually occurring in thin plates, at once arrests attention.
The chemical reactions show that it is more allied to
mimetite than to pyromorphite, a chromiferous variety of
which has been recorded. Locality: The Magnet Mine,
attached to the gossan in the superficial workings.

Variety—Petterdite. (Twelvetrees, Pro. Roy. Soc, Tas,
1901.

It has been shown by Dr. C. Anderson that this pre-
sumed new mineral species is but a crystallographic variety
of mimetite (Anderson, “Records of the Australian
Museum,” Vol. VI., Part 3). Referring to the crystals
the writer states, loc. eif., ““ Three crystals, each almost
4 mm, in diameter, were measured in a two-circle gonio-
meter. The angles obtained are only approximate, as the
faces are interrupted, wavy, and slightly curved, usually
yielding only a vague patch of light in the telescope. The
basal fla,ne is rough, and gives no reflection ; therefore the
crystals were centred by the prism faces. The system is
hexagonal, the forms present being €' (0001) and (1121).
Pyramidal faces do not occur in all the crystals, and the
pyramid (1011) is the commoner and better-developed.
From the measurement 0001 A 1011 = 38° 42', the length
of the vertical axis was found to be *69 38. The measure-
ment angle 0001 A 1121 is 53° 20', calculated 54° 13'."

Occurs in the form of somewhat thin hexagonal plates
or crystals, which are usually about 5 mm. in diameter,
but occasionally up to 9 mm., and still more rarely of a
large size. The colour is white, passing to a pale-grey on
the surface. Locality: The Britannia Mine, Zeehan.

209. MiNErAL PrrcH. (See ASPHALTUM.)

210. MiNtum (Red Ouwzide of Lead).

Occurs as a pulverulent coating on other lead minerals
and lode-matter. The colour is an unmistakable bright-red,



BY W, F. PETTERD, C.M.Z.8. 119

with a feeble lustre. Locality: Whyte River Silver-lead
Mine.

At the Adelaide Proprietary, Dundas, the cerussite
crystals are occasionally pitted with a’ dull black lead-
oxide, which may be this species discoloured with powdery
oxide of manganese, or it may prove to be its more rare
congener the binoxide (plattnerite). The minute quantity
noticed prevents a careful examination.

Obtained as small encrusting patches of the usual bright-
red colour in the superficial workings of the Long Tunnel
Mine, Castray River.

211. MiRABILITE. (See GLAUBER SALT.)

212. Mizzonite (Chlorosilicate of. Caleium and Alu-
minium ).

A scapolite, which occurs as small tetragonal crystals,
with the habit' of four-sided prisms. It is of a pale-brown
colour, and is translucent, with a distinct vitreous lustre.
The small crystals, which are somewhat irregularly grouped
together, forming thus a matted mass, are individually
divergent, and at times much intermixed. The crystals
are elongated with distinct vertical striation. This min-
eral, as is not an unusual feature in the majority of the
members of the scapolite group, is specially a.m:ly readily
liable to extreme alteration by decomposition, this when
well advanced assuming the form of a dull, chalky, white,
almost powdery substance, which is attached to, and
encrusts in irr:gular patches, the matted crystals which
remain unaltered. The mass of the material eontaining
the mizzonite is usually in a very crumbling condition,
and is commonly discoloured by associated earthy matter
as well as by the oxides of manganese and iron. IZocality:
North-East Dundas.

The same species of mineral also occurs at the base of
Valentine’s Peak, Upper Emu River. At this locality it
occurs mainly in the amorphous form, showing a granular
structure, with an occasional slight fibrous tendency. The
cavities or fractures are lined or coated with a thin layer
of small crystals, which are fairly well developed. The
crystals are irregularly interwoven, and of a very pale
brown colour.

The massive mineral is always of a somewhat pale colour,
varying from almost white to a light shade of brown ; more
rarely there are ill-defined seams and patches of a bluish
tint. It appears to be fairly abundant.
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213. MoLyBpENITE (Disulphide of Molybdenum ).

This substance is found as very characteristic graphite-
like flakes, with a high metallic lustre, which are readily
severable. The crystals are often met with; they are
hexagonal in form, tabular, and slightly tavering, and are
usually implanted in fissures and cavities of the granite
or other acid rock to which the species is peculiar.
Although found disseminated throughout granites and
porphyries, it is more abundant in quartz veins traversing
these rocks, and also in pegmatite dykes and pipes. Small
crystals fairly well formed are often found at Cape Barren
Island, at the Blue Tier, and at the Shepherd and Murphy
Mine, Middlesex, but nothing anproaching such marvellous
crystals and plates of this mineral have been discovered
in this island as have been obtained at the Kingsgate
mines near Glen Innes, N.S. Wales. No discovery has been
made of any commercial importance, although the mineral
is widely distributed in the North-Eastern and Western
tinfields.  Occasionally the mineral is obtained coated
with a thin layer of molybdic ochre, an oxide resulting
from the alteration of the original sulphide, and examples
in the matrix from near Lottah show a decomposition to a
distinct blue-black substance, which is very likely identical
with ilsemannite, which is said to be a molybdate of molyb-
dic acid. In the granite and porphyry of the Blue Tier
molybdenite is not uncommon, as small flakes and patches
in association with cassiterite. It occurs at Heemskirk ;
with magnetite and amphibole at a locality 6 miles east
of Hampshire, and west of the Blythe River; at South
Flinders and Cape Barren Islands with tin ore; in garnet
rock, Upper Emu River; in tough siliceous rock with
columnar hornblende at Highwood on the Upper Blythe
River: with garnet and hornblende in small flakes at the
Whyte River: at Schouten Island ; and many other local-
ities of minor importance. The most important use for
molybdenum is in the manufacture of mo{)ybdenum steel,
to which it gives hardness, toughness, and elongation,
without any deteriorating effect when heated and welded.
It has minor uses in analysis as a reagent, as a disinfect-
ant, and in pottery glazes.

214" MoLyBDITE { Molybdic Aeid or Oxide).

Obtained in small quantity as a pulverulent incrustation
of a clear yellow colour and dull earthy appearance on a
hard dark-coloured siliceous base at the Hampshire Silver
Mine (W. R. Bell); on lode-matter, mainly greisen and
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quartz porphyry, as a thin powdery crust with molybdenite,
at the Blue Tier; on white opaque quartz at the River
Iris, with the sulphide and cassiterite.

215. Mownazite (Phosphate of Cerium Metals).

The late Professor Ulrich states (*“ Minerals of Tas-
mania,” 1906) :—* This rare monoclinic mineral occurs in
aggregations of small, ill-formed ecrystals of light-brown
colour, generally associated with wolframite, in the lode-
stone of the West Bischoff Tin Mine. Its discovery and
determination are due to Professor Stelzner, of the Mining
School of Freiberg, Saxony, on specimens contained in a col-
lection of minerals from the Mt. Bischoff district sent to
Freiberg by Mr. Kayser.” In the alluvial tin-wash of the
Stanley River a heavy sand occurs, which is left in the dish
by the ordinary process of prospecting. It is very fine, pale-
yellow in colour, and semi to quite transparent. Under the
microscope it is found to be suberystalline, and much
waterworn. This is monazite, and the same remarks apply
to the mineral as found at the other localities mentioned.
At Salisbury, near Beaconsfield, it is extremely pale in
colour, almost white, but otherwise the same. At the south
side of Mt. Stronach, near Scottsdale, it occurs in fairly
large quantity, and an attempt was made to work the
deposit, commercially, but it was found, upon analysis, that
it only contained about 2 per cent. of thorium oxide, which
is the valuable accessory substance that is required. The
use to which the thorium oxide is put is for the production
of thorium nitrate for the manufacture of incandescent
mantles for illumination. At the Fraser River, King
Island, an extensive deposit of fine alluvial material occurs,
said to be rich in monazite (reported to be also poor in
Th). It is associated with extremely minute particles of
cassiterite and other heavy minerals, all in a remarkably
fine state of subdivision. At the Cleveland Tin Mine, situ-
ated at the foot of the Meredith Range, the mineral under
review is fairly plentiful in the tin-drift; at the Briseis,
Pioneer, and South Esk Tin Mines it is not uncommcn,
but not of any commercial importance. It occurs at and
near the Shepherd and Murphy Mine, Middlesex. In the
vicinity of Lottah some comparatively coarse specimens
have been obtained, but it does not appear to be plentiful
at this locality. At North Heemskirk a fine granular
monazite is somewhat plentiful in the alluvial tin drift.
It differs from that from most other localities, inasmuch as
it is darker in colour, approaching more to brown than the
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usual yellow. No analysis has been made as to the con-
tained Th O ,. In short, this mineral may be said to occur
in almost all the alluvial tin workings, as well as in the
vicinity of many of the acid eruptive rocks. The commer-
cial supply of monazite, which is remarkably similar to that
occurring in this island, is obtained from beach workings
near Bahia, on the coast of Brazil, and from alluvial
workings in North Carolina, U.S.A.

16. MonTumoRILLONITE (Hydrated Silicate of Aluminium ),

A soft unctuous clay-like substance, of peach blossom
colour. It occurs in the vicinity of Chudleigh.

217. MorEexosiTe (Sulphate of Nickel).

This has occurred in small (1ua.ntity in one of the old
abandoned mine levels at the Blue Tier, near Beaconsfield.
It was found in close intermixture with other sulphates.

218. Mosanorite (Titano-fluo-silicate of Cerium, Calcium,
and Sodium ).

An accessory mineral characteristic of the elmolite or
alkaline series of igneous rocks. In writing Mr. W. H.
Twelvetrees respecting the garnetiferous mica-silvsbergite
of Port Cygnet, Professor Rosenbusch states that under
the microscope it was found to contain “a colourless
mineral, in short laths, which, judging from its refraction
and double refraction, may possibly be mosandrite.” The
professor also states, ““ There is, further, present sporadie-
ally, in separate grains, a strongly refractive rusty-brown
transparent mineral, which I cannot identify.” Referring to
a peculiar mica which also occurs in this sélvsbergite
he remarks that there are “ wisps of a peculiar brownish-
yellow mica, slightly pleochroic, optically negative, appar-
ently uniaxial ; its cross in convergent light does not open
out appreciably.  This mica takes readily the form of
rosettes, which in one place have collected into rectangular
aggregates, the outline of which reminds one of the form
of amphibole.”

The garnet which is referred to under the name john-
stonotite is abundant in this rock, also titaniferous mag-
netite, and some pyrites.

219. Muscovite (Orthosilicate of Potassium and Alu-
mainium ).

The common monoclinic white mica, which usually

occurs in irregular scales and sheets without any regular
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form, owing to the retardation of development by other
surrounding rock constituents.

The cleavage is always perfect, parallel to the basal
plane. It is at times sufficiently transparent, coupled with
the size of the sheets, to be of great economic importance.
It is an essential constituent in most acid rocks, such as
granites, gneiss, and similar rocks. The large sheets are
usually confined to pegmatite veins, in which case the
other essential minerals, with those of an accessory nature,
also show an abnormally large development, and thus
become of special interest to the mineralogist, as often
such species as topaz, tourmaline, beryl, and garnet, among
others, reach their maximum growth. In addition, such
veing often contain the rarer mineral compounds.

Muscovite occurs foliated and flexible in the granite
district between St. Valentine’s Peak and Housetop
Mountain (Pro. Roy. Soc. Tas., 1851). At Killikrankie
Bay, Flinders Island, this mineral occurs in large sheets in
a distinct pegmatite. It is abundant in all the granite
districts.

220. NartroLiTe (Hydrated Silicate of Aluminium and
Sodium. ).

Although orthorhombic in erystallisation, this mineral
almost constantly affects a globular, radiating structure.
It is usually perfectly white, and may be transparent or
translucent. It is an abundant zeolite in the alkaline
igneous rocks, but is not absolutely confined to that class.
The thin radiating films which occur in the clefts of the
dolerite that is so profuse throughout the island have been
attributed to this species. It is somewhat abundant as
massive crystalline bunches and pockets of agglutinated
rhombic erystals in the nephelinite of the Shannon Tier.
Pseudomorphs of this mineral after sodalite are not
uncommon in the eleolite syenite of Port Cygnet, and in
the Tertiary basalt of Middlesex, especially in the vicinity
of Bell Mount, fine rounded masses are abundant, having
the characteristic radiating structure. It also occurs in
the trachydolerite of Table Cape and Circular Head.

221. NepHELITE (Orthosilicate of Sodium, Potassium, and
Aluminium ).

This species occurs crystallzsed in regular six-sided
prisms, with or without terminal planes. The compact
massive form is known as elmolite, which is an essential
constituent in the alkaline series of plutonic rocks.
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Nephelite readily alters to some of the zeolite group of
minerals, such as thomsonite and analcite. It occurs as
micro crystals in the trachydolerite of Table Cape and
Circular Head ; plentiful as an essential in the nephelinite
of Shannon Tier; fairly abundant in the sdlvsbergite
porphyry and hiduyne-trachyte of Port Cygnet.

222, Niccouite (Arsenide of Nickel).

The hexagonal crystals of this mineral are exception-
ally rare. Its common mode of occurrence is massive,
reniform, and sometimes columnar. It is also known from
its colour (it does not contain any copper) as copper nickel
and kupfernickel.

It is an important ore of Ni, which is always of an
unusual copper-red colour. It contains empirically from
40 to 45 per cent. of Ni.

It occurs in solid to vesicular masses at a locality about
10 miles from Leslie Junction, North-East Dundas. Not
infrequently it is partially coated with annabergite,
derived from its alteration. It has been obtained in small
quantity near Mt. Agnew, and at the Rocky River Mine it
has occurred in small particles disseminated in other nickel
minerals.  Occurs at Zeehan in the Austral Valley, near
the foot of Manganese Hill, on the old Central Balstrup
lease. The mineral is massive or forms reniform crusts in
a vein carrying galena and some antimonial lead ore in a
gangue of siderite. ~ With it ruby silver ores may be
found.” (L. K. Ward.)

223. NiccocHROMITE (Dichromate of Nickel?).

A yellow powdery substance accompanying zaratite on
chromite in serpentine from the Heazlewood. A yellow
incrustation, presumed to contain nickel, also occurs at
Trial Harbour. The identification is extremely doubtful,
but that the first mentioned substance contains Ni is
beyond doubt.

224, NonrtroNITE (Hydrated Silicate of Iron).

This is a variety of chloropal, and is always amorphous.
It is of a dull greenish colour, with an unctuous feel, and
somewhat waxy lustre. It always has a conchoidal frac-
ture. Occurs near New Norfolk; as veins in the mag-
netite at Hampshire; and of a pale yellow-green colour
near Bell Mount, Middlesex.
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25, Noserite (Silicate of Aluminium and Sodium,
with Sulphate of Sodium ).

This exceptionally rare mineral, as occurring in Aus-
tralia, is only known as a pseudomorph to limonite in the
eleolite-syenite of Mt. Livingstone, at Port Cygnet,

In the el=zolite-syenite porphyry of the same locality the
micro crystals may prove to be an analagous mineral,
known as hiuyne.

In both occurrences the minerals are practically micro-
scopic, and they can be detiected in thin section under the
microscope scattered throughout the slide.

226. OBSIDIANITES or AUSTRALITES (Aecid Meteorites).

The remarkable small objects which have received the
above appellations are certainly not to be considered true
mineral species, but the general interest which has been
recently aroused respecting them, and the fact that they
are still from time to time unexpectedly occurring. princi-
pally in alluvial mine workings—in which case they are
generally the cause of much speculation as to their cause
and origin—must be accepted as the reasons for any refer-
ence to them in this Catalogue. Moreover, it is not by
any means unusual for these objects to be considered fit
subjects for elucidation by the mineralogist.

In composition they may be taken as a true natural
glass, of an external dark—almost black—colour, but which
shows in the thinner portions and on the edges a trans-
lucent brown bottle-green colour. In form they may be
crudely classed as falling into four distinet types, viz.,
those of a dumb-bell form, more or less contracted in the
middle, and often with a marginal groove or beading. In
size these rarely exceed 3 inches in length by about -inch
across the spatulate ends. Secondly, those which have
a discoidal form, often flat on one face and discoidal on
the reverse, with a marginal rim, which is occasionally
distinctly impressed on the extreme edge of the flatter
surface ; or this form may vary to bi-convex with a medial
fluted region. Thirdly, those which may be bung or
stopper-shaped, more often wider at one end than the
other, and altogether much more bulky than the last-
mentioned.  This is apparently the commonest form,
especially in certain localities in the West Australian
region. Lastly, those which affect an ovate outline, or
which may conveniently be termed elytron-shaped. These
are more or less rounded on either side, and but rarely
reach more than 2 inches in length by about }-inch in
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width, and are occasionally remarkably small and propo
tionately narrow. At the same time, it must be clearly
understood that there is no arbitrary rule as to form, as
intermediate shapes and sizes are to be met with, as well
as fragments of all sizes. The forms referred to can
usually be detected in fairly large collections of these
remarkable objects.

The surfaces of the objects are often covered with shal-
low, extremely minute, pittings, which are probable gas
pores, and in rare instances are of comparatively large
size. In a few specimens the cavities are large and con-
spicuous. The surfaces also in rare instances, when the
preservation has been perfect, present clear and distinct
evidence of the irregular—at times curved—flow, as if
of a viscid substance, which has occasionally elongated the
pores or fittings referred to. A wonderfully preserved
elongated specimen, of the dumb-bell type, from the
alluvial workings on the Purdue Mine, near Mt. Cameron,
illustrates this in a marked degree. The specimen is abso-
lutely perfect, without any sign of abrasion. Thin sections
under the microscope show a pure glass, with minute
vesicles and unmistakeable optical evidence of irregular
strain and stress.

They present from all Jocalities a notable similarity in
physical characters. Although not unknown in the south-
ern portion of this island, the majority have occurred in
the northern part, perhaps owing to mining operations on
the alluvial drifts, which have proved safe repositories
for these objects.

On the mainland they have principally occurred in the
western portions of Victoria. They are reported to be
notably abundant throughout {South Australia in the
central region. In middle and northern West Australia
they appear to be plentiful, more particulariy about Kal-
goorlie and Coolgardie. In New BSouth Wales they are
of somewhat rare occurrence, and from Queensland none
have been recorded.

It is remarkable that they are not rarely obtained in
patches; for instance, in this State a batch of 17 was
collected within a restricted area a short distance north
of the Pieman Heads; within another small area at Cam-
den, on the flank of Mt. Barrow, a patch or nest of nine
or ten was obtained in sluicing alluvial for gold. Nearly
60 years ago a parcel of above 50 specimens of various
shapes and sizes was collected at Mt. Talbot, County
Lowan, Western Victoria, and sent to the Hobart Museum,
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where a portion of this lot is still on exhibition. They are
known as “ Emu stones”’ in the north-western portion of
Australia, and about Kalgoorlie and Coolgardie the natives
attribute medicinal properties to them.

Specimens from all the States of the Commonwealth,
except Queensland, have been catalogued, with the result
that a remarkable conformity is apparent, which distinctly
suggests a common origin. The analysis further shows
that' they are practically distinct from all known acid
rocks, and that they are certainly not of artificial origin.
It is also certain that they have no connection with any
known volcanic rocks, as those of the Tertiary epoch, so
far as known, are all of basic composition. As a rule, they
show a remarkable similarity as regards surface abrasmu,
although in rare instances some specimens appear per-
fectly fresh, as if they had been recently cast in a mould,
in which case they have in all probability been thus pre-
served in a yielding clay or other soft substance.

Apparently they were first referred to by Charles Dar-
win, in his “ Geological Observations on Coral Reefs,”
1851. The specimen therein described was given to him by
Sir Thomas Mitchell. It was found at a locality between
the Rivers Darling and Murray, and was of the discoidal
form.  Since that time various authors have written
respecting these mysterious objects, and diverse theories
have been formulated to explain their distribution and
origin. Some of these theories are unreasonable, and only
remarkable for their originality. One writer (Mr. W. H.
Twelvetrees, * Record of Obsidianites in Obsidian Buttons
in Tasmania,” Pro. Roy. Soc. Tas., 1905) states, * How
difficult it is for geologists at a distance to appreciate the
mode of occurrence,” and, it might be added, to also appre-
ciate a reasonable theory as to their origin.

Amid the various writers on the subject the beautifully
illustrated thesis by Dr. Franz E. Suess, of Vienna (Die
Herkunft der Moldavite und Verwandter Gliser Wien,
1900), stands out prominently for its careful and laborious
investigation and elaborate detail. Dr. Suess brings strong
evidence to show that there is no reasomable doubt that
these objects are of cosmic origin; and the same applies
with equal force to two other known occurrences of a simi-
lar character, viz., that of the well-known bouteillenstein
of Bohemia, and that described by Dr. R. D. W. Verbeck,
from the island of Billiton, in the Malay Archipelago. all
of which are confined to Quarternary shallow alluvial
deposits.
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The writer has already expressed the opinion that pro-
bably but one shower of these objects occurred (Pro. Roy.
Soc. Tas., 1905) in past Pliocene times, which impinged
upon the earth in a generally north-eastern track crudely
extending from this island to western Victoria, and thence
to West Australia, thus coinciding with their line of pro-
fusion as now found.

Dr. Suess, in his treatise, propuses to call these natural
glasses tektites, and to divide the group into three sections,
viz.—(1) Moldavites, for those so long known as occurring
in Bohemia. These are often fairly large, very irregular
in shape, and all deeply indented and furrowed. They
are of a clear transparent green, and have been used as
gems after passing through the lapidary’s hands.  (2)
Billitonites, for those from the island of Billiton, and also
occurring in South-East Borneo and Java. These glasses
are of medium size, oval form to almost round, with
strongly but irregularly and deeply grooved surfaces. They
are transparent, of a greenish-brown colour, in splinters,
and nearly colourless, in extremely thin flakes. They
would seem to vary in colour to a light-green. (3) Austral-
ites—or, as termed by R. H. Walcott, F.G.8., obsidian-
ites (““ The Occurrence of So-called Obsidian Bombs in
Australia,” Pro. Roy. Soc, of Victoria, 1898).

Finally it may be said to be now almost generally
accepted that these obsidianites or australites, with their
congeners, are of cosmic origin, and that they must be
accepted as acid meteorites hurled from space over the
regions indicated ; those occurring throughout the Com-
monwealth having their parallels in the billitonites and
moldavites, as referred to so briefly.

227. Or1cocLASE (Polysilicate of Aluminiwm, Sodiwm, and
Caleium ).

This 1s a triclinic felspar that is intermediate between
albite and anorthite. It often accompanies orthoclase in
many varities of granite and trachytes, and is an essential
constituent in porphyrites and andesites. It occurs in
well-formed crystals in the alkaline rocks at Oyster Cove.
The plagioclase felspars generally are characteristic of
rocks of intermediate and basic composition.

228. OLIVINE. (See CHRYSOLITE.)

This is a common accessory constituent in most Tertiary
basalts, and is an essential in the ultra-basic rocks of the
Heazlewood district. (““ On some Igneous Rocks from the
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Heazlewood District,” by W. H. Twelvetrees and the
writer, Pro. Roy. Soc. Tas., 1897).

229. OmrrHITE (Orthosilicate of Cerium, Y tirium, Caleium,
and Aluminium ).

This mineral is also known as allanite. It is found as
occasional phenocrysts and as scattered brownish crystals
in the haiiyne-syenite-porphyry at Mt. Livingstone, and in
the sblvsbergite porphyry south of Regatta Point, Port

Cygnet.

230. OrtuOCLASE (Polysilicate of Aluminium and Potas-
sium ).

The common potash felspar that is characteristic of the
acid rocks comprised in the granite, elvan, and rhyolite
families.

Exceptionally well-developed monoclinic crystals of this
felspar are abundant in the immediate neighbourhood of
Killikrankie Bay, Flinders Island (Gould, Pro. Roy. Soc.
Tas., 1871) The individual crystals are often 3 to 4
inches in length and proportionately wide. They are of a
milky-white to yellow-brown colour, and are remarkable
examples of the species. The occurrence is in pegmatite
veins, which traverse the granite rock, and the associated
quartz and muscovite are also unusually enlarged. Druses
of erystals are not uncommon, with which well-developed
topaz is not unusual. Near the Great Republic Mine,
Ben Lomond, many very fine crystals have also been col-
lected.

Orthoclase occurs massive and highly crystalline, of a
flesh-red colour, on the east bank of the Mersey River,
above Gad’s Hill; and of a white to pale-green colour,
on the west bank of the Mersey, distant about 2 miles
above the crossing.

An angulated variety occurs in a pegmatite band pene-
trating the granite at Harmon's Rivulet, near the Parson’s
Hood. Fairly good crystals occur, with microcline (a tri-
clinic potash of felspar) as a vein, in the granite near
George’s Bay. It is abundant in syenite, near Liena, Upper
Mersey River. Somewhat fine crystals can be readily
broken out of the granite at Mt. Stronach, near Scotts-
dale. It occurs as a constituent in the porphyroid of the
Lynchford-Rosebery districts.

The glassy variety known as sanidine is abundant, often
in well-developed crystals, in alkaline rocks of Port
Cygnet.
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At Wombat Hill, about 5 miles from Waratah, the
granite on the road-side shows large crystals of this felspar
thickly dispersed throughout the mass.

The localities mentioned afford the most remarkable
occurrences of orthoclase that have been detected. In its
normal condition it is naturally abundant throughout the
granite regions of the north-eastern and north-western
portions of the island.

231. OswmriripioMm (Iridium and Osmium, in varying pro-
portions, with some Platinum, Rhodium, Ruthenium,
and other Metals).

This mineral is usually found in the form of thin, shin-
ing, tin-white scales, or irregular crystalline plates of small
size ; but occasionally nuggets are obtained weighing up to
3 to 4 dwt. One such, from the Whyte River, near its junc-
tion with the Pieman, weighed 60 gr., the specific
gravity being 19°5. Amnother specimen of about the same
weight shows a distinct crystalline surface, and has the
appearance of an aggregate of crystals. A specimen has
been reported from the vicinity of the Heazlewood River
measuring about seven-eighths of an inch in diameter. It
has only been obtained in alluvial drift, but it doubtless
owes its origin to the serpentine and peridotites of the
region. At the Badger gold diggings, west of the Savage
River, as well as in the Savage itself, it has been obtained
in somewhat large quantities associated with gold and
menacanite. At the Castray River and vicinity it has
been worked under the same conditions, but intermixed
with considerable quantities of picotite and fragments of
chromite. At the Salisbury goldfield, near Beaconsfield,
it has been obtained in small quantity, and at the Huskis-
son River it occurs in comparative abundance. At the
Nineteen-mile Creek, which rises on the Bald Hills and
flows into the Savage River, two small nuggets were found,
with the normal scaly material, which weighed respectively
2 dwt. and 1 dwt. 4 gr. (F. W. Gill).

Other members of the platinoid group, such as platinir-
idum, iridium, and platinum, have been reported to occur,
but their identification needs confirmation; the lastmen-
tioned was stated to occur at the Wilson River, which falls
into the Pieman.

Although it is known that a considerable quantity of
osmiridium is, and has been for some years past, won by
alluvial miners on the West Coast, mainly in the vicinity
of the Savage and Pieman Rivers, no information is avail-
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able as to the quantity thus obtained, as it is the custom to
dispose of the mineral to private buyers.

Mr. L. Keith Ward, B.A., Assistant Government
Geologlst in his report, entitled “The Tinfield of North
Dundas ” (1909), thus refers to the occurrence of osmirid-
inm in the vicinity of the Pieman River:—* The creeks
which carry the largest proportion of the osmiridium are
those which traverse a broad belt of serpentme
at a distance of about a mile from the junction of the Pie-
man and Huskisson Rivers . . . . In mineralogical
character the serpentine does not appear to differ essen-
tially from the other occurrences of the rock in the dis-
trict. It varies in colour from dark-green to a dull green-
ish-yellow, and from the weathered surfaces crystals of
chromite sometimes stand out in relief. The surface of
much of the serpentine is entirely covered by a dense crust
of residual limonite, a fact which led to the pegging of
the whole outcrop in the boom days by inexperienced pros-
pectors, who thought the iron oxide to be the gossan of a
large lode-formation. . . . The extraordinary feature
of these ‘alluvial deposits’ is the almost complete absence
of ‘ wash.” The creeks have for the most part clean smooth
beds, with occasional deposits of sedimentary material an
inch or two in depth. The osmiridium is recovered by
scraping up the bottoms of the creeks, which consist, as a
rule, of soft decomposing serpentine. There are numerous
limonite-stained crevices in the bottoms of the creeks,
and these act as natural riffles and hold the osmiridium.
Especial care is therefore taken to clean out these crevices.”

232. ParcasiTE (Silicate of Calcium, Magnesium, Ironm,
dze.) '

Occurs massive, forming a large lenticular rock-mass at
Mt. Ramsay. The rock is fine to fairly coarse suberystal-
line in structure, of a black colour with a dull lustre. It in
many respects resembles an analagous formation at Big-
genden, Queensland ; there is also a strong resemblance as
regards the associated minerals, both containing the metal
bismuth, pyrites of various kinds, and gold. In the Big-
genden Mine the metallic minerals occur of a more oxid-
ised or secondary character than at Mt. Ramsay, but both
have many striking points of resemblance to each other.
The same variety of rock is also abundant at the Hamp-
shire Hills, but without many of the minerals common
to the Queensland locality and Mt. Ramsay; columnar
hornblende occurs at a locality about 6 miles east of the
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Hampshire Hills and west of the Blythe River; it is
found in combination with a large deposit of magnetic iron
ore. The blades of this mineral, if they occurred without,
cleavage plane, could be obtained up to nearly 2 feet in
length. The colour of the mineral is a very dark green
to almost black. To the south-east of the Hampshire
Hills a peculiar fibrous brown variety occurs: it is found
in masses having much the appearance and structure of
crocidolite from South Africa, and examples have been
broken out measuring above 1 foot in length. At the
Heazlewood an extensive mass occurs which is many feet
in thickness; it occurs as aciculated crystals, intermixed
with chlorite, which are interlaced, forming an almost
solid compact rock of a pale asparagus-green colour. On
the western side of the Heazlewood River a dark-grey
coloured form has been found in considerable quantity.

Abundant near the Madame Melba Mine, North Dun-
das; at the Upper Arthur River it forms a rock of fine
texture and intense black colour; at the head of the
Savage River it occurs in large quantity as a rock of
medium texture and dark colouration; at Dundas semi-
serpentinised hornblende occurs, as well as the character-
istic form.

Found at the Mt. Ramsay Bismuth Mine frequently in
long prismatic blade-like crystals, showing the comibina-
tion of the unit prism, minus pyramid and basal plane;
generally intergrown with pyrrhotite. Also in similarly
developed small crystals in the drift of the Emu River, and
of some creeks draining into the latter in the neighbour-
hood of Hampshire Hills. The common black amphibole,
containing aluminium, or pargasite, with the non-aluminous
species tremolite and actinolite, have already been
recorded (Catalogue of the *“ Minerals of Tasmania, 1896 "),
but there are several others occurring in this island which
have not so far been satisfactorily identified.

At the Hampshire Hills a remarkably developed black
amphibole occurs. It is in large crystals, which often
reach several inches in length, and is closely associated
with pyrophyllite and amethyst. In thin section under
the microscope it is dark sombre-green and yellowish-green,
according to the orientation. Intensely pleochroic t=b = - a.
Extinction angle about 14°. Crystallisation irregularly
prismatic and flaky, structure poicilitic, enclosing apatite,
fluor, iron oxide, &c., and pierced with quartz grains;
often surrounds felspar plates. Professor Rosenbusch, in
a letter under date January 12, 1899, mentions this min-
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eral as “ a peculiar weakly bi-refringent monoclinic amphi-
bole, bluish-green in colour; @& grey-green, h brownish-
green, ¢ bluish-green to blue, 2 E (the apparent optical
axial angle) small, optical character + and with strong
dispersion of the axes. It recalls strongly the blue-green
amphiboles of the crystalline schists in the Scora Vale, in
the centre and north of Norway, and elsewhere.”

The series of phonolitic rocks of Port Cygnet afford one,
and perhaps two, species of soda amphibole, but their specific
identification is attended with considerable difficulty.
Many of the rocks referred to have been microscopically
examined by Professor Rosenbusch, and that well-known
authority, in a communication to Mr. W, H. Twelvetrees,
refers to one of the hornblendes as being barkevikitic.
This is the prevailing form which is seen in rock sections
from the locality indicated. It is myrtle-green in colour
by transmitted light, and in the absorption h » ¢ = a, in
this respect appertaining more to katoforite, but differing
in the pleochroism. In the fractures and joints of the
elzolite syenite from the same place a black amphibole is
occasionally developed, having much the general appear-
ance of arfvedsonite. =TIt is usually plentiful, occurring as
long narrow thin laths and aggregates, sometimes reaching
a trifle over 2 inches in length ; they do not show termina-
tions, but have an irregular brittle structure. Fragments
examined under the microscope show the substance to be
green by transmitted light. It is apparent that the soda
hornblendes at Port Cygnet differ in some degree from
those recorded from similar rocks in better known local-
ities, and that they require further investigation before
they can be satisfactorily determined.

Specimens of the alkaline rocks of Port Cygnet have
been submitted by Mr. W. H. Twelvetrees to Professor
W. C. Brégger, of Kristiana, with a request for that
authority’s opinion as to the definition of the hornblende
therein contained. The Professor, in reply, states:  The
hornblende is certainly a peculiar alkali hornblende, which
I have found quite similar in various Norwegian nord-
markites.  The material is not sufficient for an exact
examination. The weak absorption with light bluish-
green as principal colour, as well as the large extinction
angle, showed the hornblende would probably contain a
fair proportion of a glaucophane molecule in association
with a riebeckite molecule of less quantity. Titanium
contents must be small, though certain sections remind
me a little of hornblendes which pass into the katophor-
ites.”
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233. PecroLite (Metasilicate of Sodium and Calcium ).

This substance occurs in fibrous radiating bunches of
a pure white, with a silky subvitreous lustre; Upper Emu
River. It is also found sparingly, of a light-green colour,
in the tinguaite of Mt. Mary, Port Cygnet.

234. PerionitE (A Variety of Cannel Coal).

A bituminous substance, bearing a close resemblance
to the cannel coal of Scotland. From its physical appear-
ance it has been termed “ pitch coal " (“ Catalogue of the
Mirerals of Tasmania,” 1896).

Locality : Barn Bluff, near Mt. Pelion.

235. PENNINITE (Basic Silicate of Magnesium, Aluminium,
and Iron).

This is a member of the chlorite group. It occurs in
dark, olive-green masses and pseudo-rhombohedral crys-
tals, many of the latter being #-inch in diameter. It
appears to be closely associated with granular quartz.
Tharsis Copper Mine, Mt. Lyell.

Very fine implanted crystals, which are often as much
as 2 to 3 inches across, are fairly abundant at Hampshire,
near the old silver mine. They are of the characteristic
dark-green, almost black, colour, and often have granular
quartz attached.

235. PeNTLANDITE (Sulphide of Iron and Nickel ).

This is one of the principal ores of nickel, as it' is exten-
sive]y mined at Sudbury, Ontario, Canada. The crystal-
lisation is isometric, but the crystals are extremely rare.
It has a bronze-yellow colour, with metallic lustre. Appar-
ently in fair quantity with metalliferous pyrites and
pyrrhotite near Leslie Junction, Dundas; near Mt. Agnew
in small quantity.

Variety—H eazlewoodite.

A distinct variety of Ni ore occurring in the Heazle-
wood district. It differs from pentlandite and its con-
gener beyrichite in several important particulars, which
may justify naming it as a variety.

It is distinctly of a metallic light-yellow-bronze colour,
streak bright, light bronze. = Mean specific gravity of
several samples tested, 4'61; hardness, 5. It occurs in
rather narrow bands in the characteristic serpentine rock
of the Heazlewood. It is mined in fair-sized lumps, which
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are usually from }-inch to 2 inches in thickness. One
peculiarity is that it is in all instances coated with a
somewhat thick varnish-like film of zaratite: another is
that it is highly magnetic. =~ So far as is known, no
full analysis has been made of this mineral, but the result
of numerous assays distinctly shows that it is very rich
in Ni. Some of these tests have given a return as high as
38 per cent. The normal beyrichite is lead-grey in colour;
specific gravity, 4'7; hardness, 3 to 3'5. Pentlandite has
about the same hardness and specific gravity, but the
usual colour is bronze, with a bronze-brown streak. So
far heazlewoodite appears to be confined to the locality
above given, the Ni ores of the Dundas district belonging
to distinct minerals.

237. Perovskite (Titanate of Caleium).

This somewhat rare mineral occurs microscopically in
the melilite-nepheline basalt of the Shannon Tier, as
grains and small crystals of a yellowish-red colour. It is
developed in the nepheline-eudialite basalt of the same
locality in larger forms and without crystallographic
boundaries. Dr. Paul states that it often enwraps other
minerals, including eudialite in wreathed aggregates.

238B. PuacoLite (Hydrated Silicate of Aluminium and
Calcium).

This is a variety of the zeolitic mineral chabasite, which
occurs in modified crystals of lenticular form. Tt is
abundant in basalt rocks. It occurs in plenty in the
vesicles of the Tertiary basalt at Waratah, Hellyer River,
Lefroy, Sheffield, Springfield, and Middlesex.

239. PrARMACOSIDERITE (Arsenate of Iron).

The primary form of crystallisation of this mineral is
the cube, by which character it may be separated from
scorodite, which is rhombic. It ranges in colour from
shades of olive-green to brown. It is sectile and resinous.
It occurs in some of the auriferous reefs of the Fingal
district in drusy coatings of minute cubes of a grass-green
colour, generally in hollows of quartz rich in arsenopyrite.
The lit&e cubes often show tetrahedral truncations of the
corners. Also at Waterhouse in the quartz reefs, and at
the Magnet Mine in coatings of microscopic crystals of a
green colour, and bright lustre in the vesicular ferro-
manganese gossan capping the lode.
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240. Puivvresite (Hydrated Silicate of Aluminium, Cal-
cium, and Potassium ).

This mineral is a common zeolite, which occurs in many
basaltic rocks. It crystallises in the monoclinic system,
commonly occurring as twin and compound crystals.
Near the bridge crossing the Hellyer River it is very
plentiful in the vesicles of the basalt; at Springfield with
other zeolites; at Sheffield and in the vicinity of Bell
Mount it is equally profuse.

241. PHLoGOPITE (Fluosilicate of Potassium, Magnesium,
and Aluminium ).

This species is also known as magnesia mica. It crystal-
lises in the monoclinic system, with the habit of forming
oblong six-sided prisms, which are more or less tapering.
It occurs sparingly in granite at the Upper Emu River,
near the Hampshire Hills. It also occurs on mineral sec-
tion No. 5367-93m, in hornstone, associated with very large
bodies of magnetite and zinec-blende. It is found in large
hexagonal crystals with a perfect micaceous cleavage.
The colour is bright-green, varying sometimes to greyish-
brown.

Locality : Near Mt. Heemskirk.

242. PuoLEriTE (Hydrated Silicate of Aluminium).

This is a soft friable substance with a submetallic,
almost pearly, lustre, and scaly structure. It is so soft as
to be friable between the fingers. It occurs at Mt. Bischoff ;
North Heemskirk, and at the South Curtin-Davis Mine at
Dundas.

243 PHosGENITE (Chlorocarbonate of Lead).

The chemical formula of this distinct species is written
Pb Cl, Pb Co,.

It crystallises in the tetragonal system, and has a
striking prismatic habit. It is highly adamantine,
with a pale to pure white colouration, and is usually
translucent. It has been found in the old slags of
Laurion, Greece, where the essential chlorine has been
supplied by the sea-water of the locality. In general, it
may be assumed that the chlorine is derived from
adjacent rocks, or with still more probability, by surface
waters carrying a small percentage of chlorides. The lead
is provided by the alteration of galena, to which the crys-
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tals of phosgenite are sometimes attached. Many remark-
ably fine specimens have been obtained at the Comet Mine,
Dundas; the Adelaide Mine has also afforded a limited
number; and at the Magnet some beautiful sharply-cut
crystals have been from time to time found, although
usually at this locality they are small in size. It is con-
sidered by mineralogists to be of somewhat rare occurrence
in nature. It has also been named cromfordite, from its
original locality, Cromford, Derbyshire, England. The
mineralogist Breithaupt’s name, phosgenite, has priority
over that of cromfordite, given to the substance by Greg
and Lettsom.

244. Picorite (Aluminate of Magnesium and Chrome).

This is also known as chrome spinel. It occurs in small
but perfectly formed octahedral crystals of an intense
black colour and high lustre.

It is extremely plentiful at certain places in the allu-
vial on the banks of the Heazlewood River, not uncom-
monly in association with particles of gold and scales of
osmiridium. In the websterite dyke occurring at the
Magnet, which is partially weathered, this mineral occurs
sparsely scattered throughout the mass, which, on its
decomposition, imparts a green c~louration to the rock, as
it becomes dolomitized.

245. PicroLITE (Fibrous Serpentine).

A pale-green, somewhat radiating, variety of serpentine
fairly agrees with the above. It is often translucent, and
occasionally almost asbestiform. It occurs with bastite and
chrysotile at North-East Dundas; with magnetite and
pyrite of the Rio Tinto, Savage River. With the former
1t is often closely associated.

246. PivoriTe (Hydrated Silicate of Aluminium and
Manganese ).

An altered variety of actinolite which has been termed
“rock cork.” It occurs in felted fibrous masses, of a pale-
grey to almost white colour, in considerable quantity at a
spot east of the “ Red Face ” at the Mt. Bischoff Tin Mine.

247. Pwvevrte (Hydrated Silicate of Aluminium, Nickel,
and Magnesium ).

This doubtfully homogeneous substance is always of an

apple-green colour. It is of rare occurrence as small nodu-
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lar patches in the veinstone of the Heazlewood Silver-lead
Mine, attached to siderite, which is itself often stained
green by chrome and nickel ; it also occurs as an incrusta-
tion on other nickel minerals near Trial Harbour, West
Coast.

248. Pinite (Hydrous Silicate of Aluminium and Potas-
stum ).

Under this name are included many amorphous altera-
tion products of various minerals, such as felspars, micas,
and others. The chemical composition practically repre-
sents muscovite. As occurring in this island it is in the
form of irregular lumps, which are a close representation
of that peculiar variety of quartz which is known as
“slashed ” or ‘‘chopped ” quartz, occasionally found in
the stanniferous drift of the eastern tin mines, as well
as in the auriferous drift of the Lisle goldfields. The
pinite apparently filled cavities that had been in the
granite, and taken impressions of angular crystals, which
protruded from the walls of the cavity. This substance
has occurred at Moorina and other localities.

249. Prrricire (Arseniosulphate of Iron).

A doubtfully homogeneous amorphous substance, of a.
dark, almost black, colour, and greasy lustre, that would
appear to result from the alteration of arsenopyrite. Tt
occurs in limited quantity in the vicinity of the Scamander
River; at Mt. Pelion (Montgomery); and at North-East
Dundas it occurs as a thin coating, of an intense brown
colour, on niccolite.

250. Pracronite (Sulphantimonite of Lead).

This mineral occurs as indistinct small tabular crystal-
lisations, that are grouped together in druses, and as
irregular massive specimens of small size. In colour the
samples obtained are of a dark-grey, but are generally
much tarnished.

Locality : The Heazlewood Silver-lead Mine.

251. Prarinum, Native.

This metal has been reported to occur at St. Paul’s
River; at the Pieman goldfield; as minute flakes in
auriferous wash at Salisbury, near Beaconsfield, and at
Wilson’s River (which is a tributary of the Pieman). All
the identifications are doubtful, and need confirmation.
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252. PLEONASTE (Aluminate of Magnesium and Iron).

Also known as black spinel and as ceylonite. It is
intensely black, opaque, and has a high polish with a
strong conchoidal fracture. It is ome of the minerals
termed “ black-jack” by the north-eastern tin miners.
It is extremely abundant in the alluvial tin-drift, usually
occurring as waterworn lumps of small size, and but rarely
showing any indication of crystal outline. It is commonly
associated with zircon, sapphire, and quartz.

It is plentiful at Weldborough, Moorina, Branxholm,
Mt. Cameron, Hampshire, in small pieces at the Blythe
River, and in small quantity at the Denison goldfield.
The red and other coloured spinels are not known to occur
in this island.

253. PrintuiTe (Hydrous Silicate of Aluminium).

An amorphous clay-like substance of a brown colour,
with conchoidal fracture, but of doubtful homogeneity,
being in all probability but an indurated mixture. It
occurs near Falmouth.

254. PrumBocUMMITE (Hydrated Phosphate of Lead and
Aluminium ).

Occurs in stalactitic and irregular globular and botry-
oidal forms of a pale-brown colour, with a resinous lustre.
It was found attached to partially decomposed galena at
the British-Zechan Silver-lead Mine.

255. PoLysPHOERITE (Hydrated Phosphate of Lead and
Calcium ).

This mineral occurred as minute rounded pellets, which
had an internal radiated structure. Colour brown, with
a somewhat greasy appearance. It was found intimately
associated with bunches of pyromorphite and cerussite at
the Sylvester Silver Mine, Zeehan (A. J. Taylor).

256. PoRCELLANITE (Silicate of Aluminium).

This is a milk-white, compact, and smooth porecelain-
like substance, with a glimmering conchoidal fracture.
It is not strictly a mineral species, but is apparently an
indurated clay, It occurs sporadically in the vicinity of
Mt. Lyell.




140 THE MINERALS OF TASMANIA.

257. Prz1BRAMITE (Sulphate of Zine and Cadmium).

Cadminiferous blende has been obtained near the
Scamander River; on the East Coast; at several localities
in the Ben Lomond district; and more sparingly at the
Heazlewood. .

258. PsiLoMELANE (Hydrous Manganese Manganate).

Amorphous, botryoidal, and stalactitic, of a dark colour,
with submetallic lustre.  The common mode of occurrence
is in the' stalactitic habit in cavernous gossan, and it is
often very impure.

It is abundant at the Penguin River; at the Heazle-
wood and Dundas it occurs in the lode outerops, and forms
considerable proportion of the outcrops; at the Heazle-
wood and Magnet it also occurs in quantity.

259. PycNiTE. (See Toraz.)

260. Prosorite (Hydrous - Aluminium and Caleium
Fluoride).

Occurs as a granular powder, which is often kaolinised.
Its probable origin is from the decomposition of topaz
porphyry. It occurs closely intermixed with partially
decomposed green tourmaline at Mt. Bischoff.

261. ProusTiTE (Sulpharsenite of Silver).

This attractive mineral was first detected in minute
bright crimson patches, intermixed with other minerals, at
the Bell’s Reward Mine, Heazlewood, and has more recently
occurred at many of the silver-lead mines, but only in
small quantity. At the Magnet Mine it often occurs as
patches of extreme tenuity coating the dolomite gangue.
These patches are at times intermixed with or surrounded
by native silver, appearing as if the latter were derived
from its decomposition. A small number of bright, sharply
cut crystals have occurred, but they are of extreme rarity.
At the Hercules Mine the surface of the schist rock, and
at times the complex mixture of zinc and lead sulphides,
are often coloured red by a thin coating of this mineral,
with which the dark ruby silver, pyrargyrite, is sometimes
associated. At the Zeehan mines it has been detected,
notably at the British-Zeehan Mine. It has been found at
the North Farrell Mine, at Tullah; at the Long Tunnel
Mine, at Heazlewood ; and in several other localities; but
always in small quantity, and usually as thin films.
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2. PYRARGYRITE (Silver Sulphantimonite).

Ruby silver ore has recently occurred at several mines,
notably at the Magnet, where it is not by any means rare,
in patches and blebs in close association with galenite.
The mineral is sometimes surrounded by frondose and
granular native silver, and the combination, needless to
say, adds materially to the silver assay value of the ore.
At the Mt. Stewart Mine it occurs sparingly, and in small
vughs little nests of micro-rhombohedral crystals have been
detected, which are probably this mineral. At the Mt.
Farrell Mine it has been noticed embedded in galena; also
at the Confidence Mine near Waratah, and at the Hercules
Mine, Mt. Read, it has been seen in micro-crystals attached
to filaments of native silver.  Reported to have been found
at the Oonah and British-Zeechan Mines at Zeehan.

The light ruby silver ore (proustite) is sometimes associ-
ated with the pyrargyrite; the latter appears to be the
more often noticed, but the exact determination of the
species has not been made in the majority of occurrences.

At the Magnet Silver Mine this mineral has recently
been obtained in small, but perfectly-formed, character-
istic rhombohedral crystals nestling in cavities in the lode
gangue associated with galena and blende in the southern
working of the mine. They are dull-black in colour, due
to tarnish, but readily give the bright-red streak, as well
as the conchoidal fracture, when broken. The mineral in
its compact and investing forms is not by any means rare,
but the crystals are extremely so; in fact, they appear to
have been first detected in this State.

263. Pyrite (Sulphide of Iron).

With the exception of quartz, this is, in all probability,
the most widely distributed and sbundant mineral in
nature, and it 1s especially plentiful in many portions of
this State. It is commonly known as iron pyrites in contra-
distinction to copper pyrites; and also as mundic, a Cornish
term, which is now universally employed. The composition
is iron disulphide, with occasionally a few atoms of iron
replaced by copper, in which case it may be termed a
low-grade copper ore, the empirical composition being
8 534, Fe 46'6. The large proportion of sulphur renders
it of the utmost importance in the process of pyritic
smelting, and also in the manufacture of sulphuric acid,
more particularly in the production of superphosphates.
Pyrite crystallises in the isometric system, and is com-
monly found in well-defined cubes, which often reach a
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comparatively large size, specimens occurring occasionally
nearly 6 inches in diameter., The pentagonal dodeca-
hedron is so characteristic of pyrite that it is known as the
pyritohedron. It is often found in sharply defined, highly
polished crystals. Many other modifications of crystallo-
graphic structure are well known, and they form a dis-
tinctive group. The auriferous pyrites is well known, and
is of considerable economic importance; the gold is not
chemically combined, but in the form of minute particles,
as may often be detected by the aid of the microscope,
scattered throughout the substance of the pyrites, or
implanted in the lamellz.

The auriferous variety occurs at Beaconsfield, Lefroy,
Mathinna, and at the other reef gold-mining localities. Not-
able localities for the massive, granular, and sub-crys-
talline varieties are Mt. Read; Dial Range, in extensive
bunches of crystals; River Forth ; Mt. Kershaw, north of
the Pieman River; Savage River; and many other places.

Interesting bunches of well-formed crystals have been
obtained at the Curtin-Davis Mine, in association with
tetrahedrite. At Heemskirk some rather fine crystals of
the pyritohedron habit have been collected, and numerous
other localities have afforded crystals of more or less
interest, but they are usually somewhat small. In the Mt.
Lyell copper-gold-silver mining district this mineral has
been discovered and mined in enormous quantities, the
most important' being that operated upon by the Mt. Lyell
Company. It comprises a vast contact deposit—bounded
by quartz conglomerate and schist of doubtful origin—of
pyrite, containing small quantities of copper, gold, and
silver. The main body is apparently of oval form,
approximately about 900 feet in length by 700 fest in
width, and gradually lessening in bulk as depth is attained.
There are occasional enrichments, consisting mainly of
irregular masses of bornite and stromeyerite. At the Stir-
ling Valley, between Tullah and Rosebery, a deposit
occurs, with which are associated several bands of cubical
galena. The pyrite is for the most part granular, with
pockets of small, fairly-developed crystals.

‘“ At the Federation Mine, Mt. Heemskirk, in a lode-
formation in altered granite, there occur very symmetrical
crystals. Striated cubes and smooth-faced or striated
pyritohedra are found as simple forms, and combinations
of both cube and pyritohedron are common. The extent
to which the two forms are represented in the combina-
tions is variable. All forms found at this locality are
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remarkable in this respect, that they carry anhedral grains
of cassiterite sporadically distributed. Pyrite occurs in
the form of small but perfect octahedra in vughs in the
ﬂﬁtic ore-body of the Montana No. 2 Mine at Zeehan.

e forms are simple and quite free from striz.” L. K.
Ward.)

264. PyrocHLORE (Columbate and Titanate of Caleium,
Lanthanum, Cerium, dec.).

This rare mineral, or a species allied thereto, has been
discovered on what was known as the Shekleton Mining
Syndicate’s property, whose seat of operations was near
Table Cape.

It occurs in a granular condition, of a brown colour, in
alluvial drift, with zircon in a.bunda.noe, and more sparingly
sapphire, the main portion of the wash being a quartz
grit. “The Australian Mining Standard” of October,
1896, states that an analysis by Dr. W. H, Craze gave the
followmg result, viz.: —

“ A mobate of uranium and chromium, a variety of

pyrochlore : —
Per cent. Per cent.

Ur ... 5 to 05
Ch .. 10'5to 12'5
Ti ... 12 to 13
Ni ... 46 to 2:b
Fe ... 25'5 to 27-7
Al .o 78 o 6-2
Ca .. 26 to 1-°5
S .. 15 to 12
Di ... 75 to 05
Ia ... 62 to 2-2
Th ... 10 to traces
¥t 1'56 to traces

Professor Rosenbusch t.he eminent petrologist, in a com-
munication to Mr. W. H. Twelvetrees, states that the mica
solvsbergite of the Port Cygnet complex contains a mineral
in small quantity which may belong to the pyrochlore
group. It is strongly refractive, red, transparent, and
isotropie.

265. PyromorrHITE (Chlorophosphate of Lead).

This is the most important member of an isomorphous
group of arsenates, arsenophosphites, and phosphates of
lead, which crystallise in the hexagonal system. The origin
of all the species forming this group is in all probability
to be sought in the mispickel or apatite in the lode-
matter of its vicinity, by affording the acid radicals to
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lead supplied by the alteration of lead sulphide. These
secondary minerals in their highest development are found
some distance from the actual outcrop. In pyromorphite
the phosphorus sometimes gives way to arsenious acid,
and by this change the mineral graduates to the chloro-
arsenate, or vanadic and chromic acids may act in the
same manner, and thus constitute the other members of
the group. The Sylvester Mine, at Zeehan, has afforded
the largest and most perfect crystallised masses of this
mineral so far obtained in this State. The crystals are
intricately interwoven, the normal colour being an intensely
dark-green. At the Godkin Mine, Whyte River, it is found
in minute crystals, and as earthy pyromorphite in large
blocks, being in this condition mixed with clay, and at
times pyrolusite; in small veins with cupriferous pyrite
and galena in a quartz gangue at the River Lee. At the
Hercules Mine a limited quantity of attractive crystal
groups has occurred. At the Magnet Mine the crystals
are well developed, but usually somewhat small. The
colours vary at this locality in a remarkable degree, rang-
ing from milk-white to pale and dark green;-again yellow
and shades of dark port-wine tint. It is found also
at many of the silver-lead mines of Zeehan, Dundas, and
the Heazlewood ; but these minor occurrences do not need
special reference.

266. PyroLusite (Oaxide of Manganese).

An abundant and widely distributed mineral, commonly
found in botryoidal, radiating, or granular masses, rarely
crystallised. It is black or bluish-black in colour, and is
much softer than psilomelane.

Alluvial drift is often cemented into a compact mass by
ferro-manganese, which is a mixture of this mineral and
limonite.  Its more important localities in this island
are:—Penguin River, Heazlewood, Vale of Belvoir, Mt.
Claude, Zeehan, Dundas, Meredith Range, Pieman River,
Fingal, and the Dial Range. At the Balstrup Manganese
Hill Mine, at Zeehan, small crystals occur intermixed with
the more profuse radiated masses.

267. PyroxeNE (Bisilicate of Iron, Magnesium, Calcium,
de.).

A petrologically important family of ferro-magnesian
rock-forming minerals, which are well represented in those
of igneous origin. They are divided into two well-estab-
lished groups, viz:—
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(1) Rhombic Pyrozenes.

Enstatite, with less than 5 per cent. of Fe O.
Bronzite, with 5 to 14 per cent. of Fe O.
Hypersthene, with above 14 per cent. of Fe O.

The most highly ferriferous is termed amblystegite, and
the fibrous variety is known as bastite.

(2) Monoclinie Pyrozenes,
Augite, dark-coloured variety,
Diallage (this alters to schiller-spar), and
Various green to white varieties.

The first are abundant in various rocks of igneous origin,
such as diorites, porphyrites, andesites, and some perido-
tites. The last occur also in plutonic and volcanic rocks,
especially those of a basic nature—basalts, gabbros, ande-
sites, &c. -

268. PyropuvLLiTE (Hydrated Silicate of Aluminium).

This mineral is very plentiful at the Mt. Bischoff Mine
in close association with various forms of pyrites and cas-
siterite. It forms radiating aggregations of thin scales,
which have a yellowish-white colour and glimmering lustre.
Before the blowpipe the substance exfoliates and swells to
a large size, and with nitrate of cobalt solution it strongly
reacts for aluminium. At the Shepherd and Murphy
Mine, Bell Mount, it is fairly common in small radiating
patches, which are often implanted on quartz, and may
contain imbedded crystals of cassiterite. At North Heems-
kirk it is also plentiful under the same conditions, but it
is usually at this locality of a paler, almost white, tint.

Mr. R. Sticht has very kindly forwarded me several
examples of what is undoubtedly pyrophyllite from the
Mt. Lyell district, as well as one from a locality a few
miles north of the Emu Bay Railway Company’s bridge
crossing the Pieman River. That from the North Mt.
Lyell Mine is a massive form, with a micaceous scaly struc-
ture; it has a glimmering lustre, and is of a pale-greensh
colour.

The analysis gave the following result:—

. Per cent.
Silica = 623
Alumina = 31-4
Ignition loss, i.e.,

combined water = 6-02

99-72




146 .THE MINERALS OF TASMANTA.

Respecting this substance, Mr, Sticht remarks:—
‘“ Judging from the analysis mentioned below, there might
be slight traces of alkalies present, but these would have
no special bearing on the composition otherwise.” It
occurs at the 850-feet level, associated with the quartzite
schist, and in connection with a 15-inch seam of chalco-
pyrite, 15 feet from the conglomerate or the contact of the
same with the schist.

At the 700-feet level of the same mine a variety of this
mineral is found close to the conglomerate. It occurs
as a finely-divided aggregate of scales of a pale yellowish-
green colour, with a semi-metallic sheen. It is much less
compact than the one above referred to.

The analysis shows the following composition:—

Per cent,

Silica = 6020
Alumina = 31-90
Potassium oxide — 020
Sodium oxide = 0-07
Magnesium = nil
Lime = nil

lgnition loss, ie.,

combined water = 750
99-87

At the Lyell Company’s Chester Pyrites Mine, in the
North Pieman district, the mineral occurs in considerable
quantity ; in fact, it forms the great bulk of the country-
rock in which the pyrites is contained. At times it con-
stitutes veins in the solid pyrites. It is composed of small
white scales with a distinctly silvery sheen. Apparently
it has partly undergone kaolinisation, and this may
account for the slight divergence in composition from the
normal type. This alteration is shown by the analysis,
which is as follows:—

Per cent.
Silica = 598
Aluming = 888
Ignition loss, i.e.,
combined water = 65
.
100-1
Specific gravity = 2-78.

It would appear that this almost compact to scaly
granular pyrophyllite forms the base of some of the
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schistose rocks which are characteristic of the localities
indicated.

“ At the North Lyell Mine a compact massive form of
this substance occurs. It is of a pale-green colour, has
a smooth and unctuous feel, and exhibits distinct trans-
lucency at the margin of thin flakes.

“Upon analysis it gives the following result: —

Per cent.
8i 0, = 59-0
2 Uy = 32:05
Combined H, 0 = 7-2
98-25

The oxygen ratio is 315 : 15°1, practically resembling
the mineral from the Chester Mine, North Pieman.” (R.
Sticht.)

269. PyrosTILPNITE (Silver Sulphantimonite ).

A rare ore of silver (containing 59'44 per cent. of Ag)
known as ‘ fire-blende.”” It crystallises in the monoclinic
system, and is sometimes tabular, but its common habit is
in imperfectly terminated sheaves or irregular bunches—
like stilbite—but of almost microscopic dimensions. It is
of a hyacinth-red colour, but is generally tarnished to
an almost black discolouration. @ When free from dis-
colouration it has an adamantine lustre and decided red
streak. In minute vughs it may be detected in associa-
tion with nests of small quartz crystals. When coating
cleavages in its extremely silicious gangue it soon arrests
attention from its peculiar habit of occurrence in radiating
and irregular bunches, by which feature it may be known
from proustite, although both have the same bright colour.
Before the blow-pipe it fuses easily, giving off white anti-
monial fumes, and with soda affords a bead of silver. It
occurs in limited quantity, but quite enough to make an
appreciable difference in the bulk silver assays. Locality:
The Long Tunnel Mine, Heazlewood. Associated with this
is another silver mineral of an orange-yellow colour with
yellow streak. It affects a frondose habit, and is found
1n exceedingly limited quantity as aggregates in the cleav-
ages of the gangue. It may be xanthoconite (a silver
sulpharsenate, crystallising in the rhombohedral system),
but the quantity is too small to make reasonably certain
of its exact identification. Pyrostilpnite occurs at the
Qonah Mine, Zeehan, closely associated with pyrite in cellu-
lar quartz.
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270. PyrruEOTITE (Sulphide of Iron).

Also known as magnetic pyrites. It crystallises in the
hexagonal system, but the crystals are extremely rare.
The only known occurrence of the crystals in this island is
at the Colebrook, North-East Dundas, where they occur
of the usual diminutive size, in small clusters on the parent
mineral. The amorphous substance also occurs at this
locality in immense quantity in close association with axin-
ite and a little arsenopyrite, datolite, and chalcopyrite. The
pyrrhotite is of the usual bronze colour, with a noticeable
tarnish of the brighest shades of red, blue, and green, which
gives it the pseudo appearance of being an ore rich in
copper. Occurs as a large massive formation near George's
Bay; at Mt. Ramsay in amphibole rock, with native bis-
muth and other minerals; in main adit at Mt. Bischoff the
samples weather to a normal bronze lustre; at Hampshire
in amorphous masses, which have a decided red tinge, and
also of a grey colour, disseminated in a hard metamorphic
rock; Penguin River, where it is highly nickeliferous;
Dundas, said also to carry nickel; samples from the Blue
Tier, near Beaconsfield, have been found to contain nickel,
and in the old adits the mineral has decomposed to a
mixed sulphate of that metal and iron; Beaconsfield,
where it is often auriferous; Mt. Pelion, in enormous
masses; Rocky River and Savage River, in considerable
quantities ; Barn Bluff, with actinolite and pyrites.

271. Quarrz (Silica).

This abundant and widely diffused mineral is common
both in the amorphous and crystallised form. The crys-
tals occur as hexagonal prisms, which sometimes have
pyramidal terminations at both ends. It is found in
many parts of the island, often in considerable abundance.
The crystallised form more especially is met with in pro-
fusion in the tin-mining districts, where examples of large
size, more or less waterworn, and showing a wide range of
colouration, form one of the main features of the stan-
niferous drift. On Flinders Island and in the vicinity of
Mt. Cameron individual crystals weighing many pounds
are commonly obtained. They are known as “ rock-
erystal,” and are beautiful representations of the species.
In the auriferous districts the quartz is usually more or
less milky-white owing to enclosed vesicles, but extremely
fine bunches of clear colourless crystals have been obtained
at several localities. At the Heazlewood, quartz, often
coloured green with the oxide of chrome, is an abundant
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admixture in the lode gangue of the silver-lead mines; and
on the West Coast crystals coloured red with iron oxide
have been obtained. At Beaconsfield a hioneycombed form
occurs; this apparently has resulted from the decomposi-
tion of pyrites. Masses of a similar character have been
found at the Pieman River and other places.

At the Vale of Belvoir, quartz occurs pseudomorphous
after tremolite, and silicified wood, which is of similar
origin, is abundant in many places. At Ben Lomond,
in the workings of one of the tin mines, quartz has been
found pseudomorphous after felspar; the specimens have
a peculiar mottled appearance of various shades of brown.

A peculiar variety known as ‘ hacked quartz "’ occurs at
several of the East Coast alluvial tin workings and at the
Lisle goldfields. Some specimens from the lastmentioned
locality are remarkably fine and fresh, as well as being of
unusually large size—at times quite 2 feet in length. The
origin of this variety has ca.use% no little speculation. Tts
original home was probably formed by the infiling of vughs
in the granite rock. The peculiar hacked impressions on
most of the faces of the irregular mass are the imprints on
felspar or other crystals which originally lined the cavity.
It would appear that silica in solution percolated through
the granite into the cavity, and in hardening, retained
the image of its form and lining, thus becoming the verit-
able casts which are now found in the alluvium.

At the Hercules Mine, Mt. Read, many of the small
quartz crystals are both “left-handed ” and also “ right-
handed,” and in some cases, in addition to the W and
Y trapezoids, show the rhombic face & The last has
also been detected in some of the crystals from the vicinity
of Bell Mount, Middlesex. At the North Lyell Mine
many small quartz crystals occur, which are flattened in
the plane containing the principal axes, and mackled with
another crystal on 521 intersecting in a zig-zag line. These
twins are known from the Dauphine, and also from Japan.

On the sand hillocks skirting portion of the coastline of
Flinders Island, Bass Straits, novel forms of siliceous con-
cretion have been collected. They are known as fulgurites
or vitrified sand, produced by the action of lightning on
the sand dunes. They are circular, thin, about 24 inches
in diameter, with a concentric structure, and more rough-
ened on what is apparently the upper surface than
the lower.

“On the Linda track, between the Rivers Collingwood
and Franklin, a remarkable pisolitic variety occurs as loose
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boulders. It is difficult to account for this granular
growth, which appears to be in layers one over the other,
and has the appearance of a siliceous oolite. The con-
cretionary spherules are individually about 1 mill. in
diameter.” (L. K. Ward.)

A finely fibrous, somewhat silky-looking variety of this
mineral, in interlaminations up to }-inch thick, much
resembling some aragonite deposited from thermal springs,
occurs in the Australasian Slate Quarry, Back Creek.”
(Ulrich.)

Endomorphs in quartz, which is usually more or less
cloudy in appearance from enclosed substances:—

Rutile.—Moorina ; Mt. Cameron.

Cassiterite—Gould's Country.

Tourmaline.—Ben Lomond; Moorina; Mt. Heems-
kirk.

Iron Oxide.—In capillary fibres (known as venus hair
stone), Kindred-road, near the River Forth.

Manganite—In solid dendrites in semi-opal, North-
East Coast.

Principal Varieties of Quartz.,

Rock-crystal —Vitreous form with a glassy appearance,
commonly transparent and colourless, but occasionally
tinted with yellow and brown. Mt. Cameron, Gould’s
Country, Moorina, Thomas’ Plains, Lefroy, Mt, Maurice,
Mt. Heemskirk, Beaconsfield, Dundas, Ben Lomond,
Flinders and other islands in Bass Strait, and other
localities.

Cairngorm.—Smoky-brown of various shades.  Blue
Tier, Moorina, Mt. Cameron, Flinders Island, &c.

False Topaz—Of a clear pellucid yellow colour. Mt.
Cameron, Moorina, Gould’s Country, &ec.

Hyallite.—This variety has been found in the form of
beautiful globular concretionary masses and incrustations
with a pearly lustre. Zeehan, Gould’s Country, Rio Tinto
Mine (Savage River). “Occurs in small mammillary
colourless transparent coatings in hollows of the basalt
near Surrey Hills Station on the road to Mt. Bischoff.”
(Ulrich).

Resinite.—A form of semi-opal of dull-brown colour and
resin-like appearance. Flinders Island.

Wood Opal.—Silicified wood, usually of a pale-
brown colouration, with a striated structure. In
drift, Derby; Flinders Island; Epping Forest; Long-
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ford ; Launceston ; in concentric layers, Franklin Rivulet;
East Arm of Port Sorell; near Latrobe; Kentish Plains;
white, of a fine silky texture, Queen River, east of
Howard's Plain; of a bright colouration and compact
form, Little Forester River; Lake Sorell; Conara; Swan-
sea; pseudomorphous after stems, Hobart.

Cacholong.—A milk-white, compact, siliceous substance,
occurring as thin veins and ﬁllin‘ﬁl cavities in basalt; it is
opaque, and usually somewhat dull in lustre. Near Laun-
ceston.

Prase.—Amorphous, usually of a yellowish-brown and
waxy lustre, Hampshire Hills; as brown to dark-green
waterworn pebbles, Lake Sorell ; with adularia and ordin-
ary quartz in the granite rock near its junction with meta-
morphic slate, Tasman Rivulet; a brown porcelain-like
form is abundant at the Magnet Range.

Agate.—A variegated variety of quartz, the colours
being arranged in bands, concentric layers, and cloudy
masses. River Leven; Cranbrook, near Swansea; River
Forth; Flinders Island; Cornelian Bay; Lake Sorell;
Heazlewood ; and other places.

Morion.—Black quartz. Blue Tier; Flinders Island;
Ben Lomond ; a mammilated black quartz in a solid com-
pact form occurs on the west branch of the Savage River,
nearly opposite Long Plain.

Hornstone—A variety resembling flint, opaque to
translucent, dull and glimmering lustre. In colour, from
white to black Lydian stone. Lilydale; Oyster Bay;
Flinders Island; Cornelian Bay; Mt. Nelson; Mt. Bis-
choff; Pieman River; Macquarie Harbour; River Forth;
and elsewhere.

Common Opal.—An amorphous hydrated form of a
milk-white to pale-brown colour and vitreous lustre.
Port Cygnet; Lake Sorell; Cornelian Bay; Macquarie
Harbour ; Supply Creek ; Mt. Cameron ; Pieman; Dugam
Range, near the Montagu; Proctor’s-road, near Hobart.

Menilite.—A dull brownish to white translucent variety
of common opal, occurring in irregular reniform lumps or
nodules, which are impressed on the surface with angular
depressions. In stanniferous drift, Gould’s Country.

Geyserite—A white hydrated form, occurring in cellular
masses mixed with native sulphur. Mt. Bischoff.

Rose-quartz.—Of rare occurrence, and then not nearly
so clear as that obtained in Bavaria and other places.
Local examples are generally somewhat ferruginous and
cloudy. West Coast; Beaconsfield ; Moorina.
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Amethyst.—Of a beautiful clear violet colour. A gem-
stone much in use for ornamental work. In large
detached abraded crystals in stanniferous drift at
Moorina; in the Emu River, about 4 miles south of the
Hampshire Hills; also occurs at Mt. Cameron and Blue
Tier.

Chalcedony.—Semi-transparent, with a waxy lustre;
often in mammillated form, but never in a crystallised
condition. Of a greenish and brown colour, apparently
infiltered in cavities and seams at Beaconsfield ; in banded
brown-coloured masses at Flinders Island; as waterworn
pebbles, Swanport ; Lake Sorell ; Tamar Heads; Cornelian
Bay; Lisle; Mt. Cameron ; Meredith Range ; Heazlewood ;
Pieman River; Zeehan; as crustified masses, Corinna, Pie-
man River.

Cornelian.—Of a more or less variegated red coloura-
tion, often banded with white and yellow, and sometimes
showing crystalline aggregations. Fingal; Flinders Island;
Swansea; River Forth; Cornelian Bay; Lake Sorell;
Ilfracombe; Supply Creek; Longford; and many other
localities.

Jasper.—Usually dull-red colour, but sometimes green or
yellow. Near Corinna in alluvial drift with crustified chal-
cedony and quartz; a close, compact green variety, not
unlike the New Zealand greenstone, occurs in the Arthur
River, about 6 miles below Waratah.

272. RanDaNITE (Infusorial Earth).

Found in small quantity; contains many fresh-water
forms of diatomacece. Inglewood, near Oatlands (Bur-
bury); in depressions between the dolerite hills of the
neighbourhood ; it has been found in thin seams occasion-
ally ranging up to as much as 12 inches in thickness, and
sometimes very pure.

273. ResTORMELITE (Hydrous Silicate of Aluminium and
Iron),

As at its original locality, Restormel Mine, Cornwall,
this substance occurs as a coating on psxlomelane and other
manganiferous material. It is white to pale- -greyish blue,
sometimes almost a clear blue. The incrustation is invari-
ably thin, but quite noticeable and distinct.

Locality: The Comet Mine, Dundas,
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274. RemiNaLiTE (Yellow Serpentine).

A massive, resinous yellow variety of this mineral sub-
stance. It is usually translucent. It occurs at Dundas
with the normal variety.

“ This variety of serpentine, in roundish pebble-like
pieces of light-yellow to brown colour, and translucent,
much resembling resin, was found by Mr. W. R. Bell, on
the Parson’s Hood Range.” (Ulrich.)

275. RuovoniTE (Silicate of Manganese).

Information from Zeehan states that this mineral has
been found there, but the statement requires confirmation.
It usually occurs massive, opaque, and flesh-red in colour,
often coated black externally from exposure. Some beauti-
ful examples have been obtained from the New England
District of New South Wales. (Cox and Ratte, ‘‘ Mines
and Minerals.”)

Massive, in a somewhat impure form, forming part of a
vein of scapolite in a large asbestos seam in serpentine on
the ground leased to the Australasian Asbestos Company,
at Anderson’s Creek, west of Beaconsfield. Called ‘‘ red
quartz ” by the miners. (W. H. Twelvetrees.)

276. RinkiTe (Titano-fluc-silicate of Sodium, Calcium, and
Cerium ).

A substance that is presumed to be this occurs some-
what plentifully in the garnetiferous mica sélvsbergite of
Port Cygnet. It is colourless to rose without crystallo-
graphic outline, and with imperfect cleavage. It belongs
to the minerals of the first generation in this rock.

277. RuopocHROSITE (Protocarbonate of Manganese).

This well-marked and attractive rose-red-coloured min-
eral is also known as diallogite. It has been obtained at
several of the Zeehar mines commonly coating ferro-man-
ganese cavernous gossan, the hollows often containing
somewhat fine aggregations of the substance. At Dundas
it occurs under similar conditions; while at the Magnet
Mine it is not unusual to see it in bands alternating on
either side of the central crustification of that laminated
ore-body. The finest development of this mineral as occur-
ring here is at the mines at Mt. Read, with more especial
reference to the Hercules Mine, at which most attractive
specimens have been obtained. These mainly consist of
finely cut crystals and nodular patches, intermixed with
small water-clear quartz crystals and pale tinted fluorite.
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Cavities in the ore-body are sometimes found completely
lined with the substance, with which the sulphide ores are
intermixed. It also forms seams and masses of the char-
acteristic rose colour,

278. RuriLe (Binozide of Titanium ).

This mineral crystallises in the tetragonal system, and is
one of the modifications of the trimorphous body Ti O, ;
the others being brookite and anatose.

Titanium dioxide has been formed artificially by the
reaction of titanium fluoride and water vapour. The pro
cess is therefore really analogous to that which has yielded
cassiterite ; indeed, stannic oxide and titanic oxide stand in
close chemical relationship. Pneumatolytic action may thus
be invoked as a possible explanation of the genesis of these
minerals (Rudler). The species of titanium oxide have
been formed artificially, and are dependent upon various
temperatures, rutile being formed at a red heat; at a tem-
perature such as would volatilise zinc brookite was pro-
duced ; and at a temperature just below that at which
cadmium may be volatilised anatase results. This mineral
is abundant in the alluvial drift, but much rounded, at
Brown Plains; about the south-west base of Mt. Lyell; in
waterworn fragments, and occasionally as well-formed
crystals, Clayton Rivulet; in red-brown to almost black
capillary bunches penetrating quartz crystals, Moorina and
other places.

Occurs in large quantities in grains and slightly water-
worn crystals up to 4-inch in length in surface-drift, and
enclosed in a brecciated sandstone on the top and slope
of a hill situated a short distance from Hamilton-on-Forth.
The crystals are usually well-formed, including angulated
twins, but have mostly rough faces. The colour varies
from light to dark-reddish brown. Metagenic twins are
of frequent occurrence. The variety called nigrine, of a
very dark-brown to black colour, occurs abundantly ‘n
small waterworn grains and imperfect crystals in drift at
Rocky Cape. It is very plentiful in auriferous drift at
Lymington, Port Cygnet. At the Penguin River and
vicinity it is fairly common.

279. SANDBERGERITE = KUPFERBLENDE. (See TENNANTITE.)

280. SanipINE (The Glassy Variety of Orthoclase).

This is the glassy variety of potash felspar that occurs
in imbedded crystals in various igneous rocks. Plentiful
as fine bold crystals, often showing zomal growth, in the
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solvsbergite-porphyry and the elaolite-syenite of Port Cyg-
net.

281. Saronite (Hydrous Silicate of Aluminium and Mag-
nesium),

A soft, massive substance, which becomes extremely
brittle on drying. It occurs in patches of a yellow to
brown colour, with chrome ochre and loose quartz on the
hanging-wall of an irregular quartz reef, at what was
known as the Duchess of York Mine, Salisbury, near
Beaconsfield ; also occurs as a white amorphous substance
near Trial Harbour, West Coast.

282. SappHIRE. (See CORUNDUM.)
283. ScaroLiTE. (See MARIALITE.)

284. ScrEeLITE (Tungstate of Calcium ).

This mineral is tetragonal in crystallisation, but in habit
the crystals are the bi-pyramid, which have a striking
similarity to the regular octahedra. The colour is always
pale in tint, with a vitreous lustre, inclined to resinous
on the surfaces of fracture, which is uneven to subcon-
choidal and brittle, streak white. The substance was
named in compliment to the chemist Scheele, who dis-
covered the element tungsten in this mineral. Occurs at
Mt. Ramsay in well-formed, rather long, opaque crystals,
often up to 1 inch in length, and more rarely in twins or
crystalline bunches. The colour is pale-yellowish brown,
sometimes with a slight greenish tinge. It is sparingly
disseminated in the black amphibolite contact' rock, in
association with native bismuth, pyrite of various kinds,
and a little purple fluorite. It is not connected with the
tin ore of this locality. It is stated to occur sparingly as
tabular crystals, which are nearly white, in connection with
a garnet rock at the Upper Emu River. In limited quan-
tity it occurs closely intermixed with amorphous wolfram-
ite at a locality a short distance north of Pieman River
Heads, West Coast. On the south-east coast of King
Island, Bass Straits, this mineral is reported to be dis-
covered in considerable quantity intermixed with quartz,
apparently in connection with a decomposed dark-brown
garnet rock. The formation containing the imbedded
mineral is said to be of great width, and to be about 100
feet above, and 12 chains distant from, the sea-level. The
locality is about a quarter of a mile from Grassy River.
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The scheelite is greenish-grey in colour, opaque and vitre-
ous in appearance. It is irregular in deposition, often in
intergrown crystalline bunches, and well-formed crystals
singly and in groups are not rare, which show pyramidal
hemihedrism. Nothing practical has to date been dome
to elucidate the geology of this find.

The following is an analysis of the roughly concentrated
material, viz.:—Ca Wo, — 65°3 per cent., which gave
Wo, = 5268 per cent.; the ore contained Ta, O; = 2'6
per cent. It is apparently a contact formation or lode
intimately connected with the granite of the vicinity. The
scheelite occurs in thin seams, with small quantities of
associated molybdenite and native bismuth.

Excellent pseudomorphs, partial and occasionally com-
plete, of this mineral to wolframite are not uncommon at
a locality about 1 mile east of south of Mayne’s Tin Mine,
Heemskirk. They are perfect crystals in form, sometimes
only transmuted to a very limited degree; then, again, the
whole substance of the erystals may be changed to the iron
manganese—tungstate, in which case they assume the dull
surface appearance so generally typical of pseudomorphous
action. Some very nice crystals of the pure substance also
accompany the rest. These are from opaque to semi-
transparent, and of a pale-yellowish colour. With this find
wolframite also occurs in excellent crystals, both pure and
partially so. For information respecting these, see notes
under that mineral. A yellowish brown substance may
occasionally be detected as minute blebs and veins on the
scheelite in connection with this occurrence, which may be,
and apparently is, the hydra,ted tungstic oxide, mey-
macite (WO, 2H,0), which is formed by alteration.
It is not of any 1mport.a.noe, except as a mineralogical
curiosity. Analysis made by Traube (Neue's Jahrb. Min.
Beil. Bd. VII., 1890, p. 232), of a sample of the scheelite
from Mt. Ramsay gave the following result, viz.: —

Per cent.
WO, = 7977
M O, = trace
Ca O = 19-65
9942
Specific gravity = 6-09

Referring to a crystal from the same locality, Dr. Ander-
son remarks (*‘ Records of the Australian Museum,” Vol.
VI, Part 5, 1907) : “ It occurs on hornblendic rock in well-
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formed crystals up to 1 inch in length and in crystalline
bunches. The measured crystal is about 1 em. in the
direction of the vertical axis, and is grayish and semi-
translucent. The faces are fairly brilliant and gave good
signals; only the pyramid e (101) is present:—

Measured. Calculated (Dana).
ene = 101 A 011 = 72° 45/ 72° 403!
e A e vil = 101 A 011 = 107° 15/ 107° 194!

At Gould's Country scheelite occurs of a translucent
resin-yellow colour with a crystalline surface. (W. H.
Twelvetrees.)

285. ScHILLER SPar (Hydrated Silicate of Magnesium ).

An altered form of diallage, which is one of the mono-
clinic pyroxenes. It occurs at the Parson’s Hood Moun-
tain; in connection with serpentine at the Heazlewood ;
of foliated structure and pale-green colour in serpentine
at Dundas.

286. ScHroTTERITE (Hydrous Aluminium Silicate).

A soft, brittle, white to honey-yellow-coloured gum-like
substance, occurring as an .incrustation in patches in a
fissure in Silurian slate. It decomposes to a white powder.
Occasionally it is stalactitic or mammillated, and easily
falls to pieces. Obtained near the Pieman River.

287 ScorLeciTE (Hydrated Silicate of Alumina and Cal-
cium ).
Occurs in oblique crystals or as acicular tufts, and some-
times of fibrous radiating structure.
A radiating zeolite, occurring in the dolerite rock of
Launceston.

288. SmrrasoNite (Carbonate of Zinc).

Only observed in small patches on limonite, Magnet
Mine.

289. ScHLEROSPATHITE (Sulphate of Iron and Chromium ).

This substance occurs with the presumed knoxvillite at
the Salisbury Mine, Blue Tier, near Beaconsfield. Like its
congener it has a highly fibrous habit. It is found in
large, compact, felted masses, which are extremely tough
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under the hammer, and comparatively heavy from con-
tained hygroscopic water. The fibres are minute, short,
and silky white. The surface is often nodular and rough
from protruding fine spiculz.

An analysis of this substance gave the following
result: —

Per cent,
S0, - 2720
Fe, O, 14-0
Cr, O, = 10-64
Loss on ignition over 39-19
Gangue = 10-77

101-80

Before the blowpipe the substance swells and forms a
brown-coloured mass, which is easily powdered. With
soda after trituration, it leaves a loose powdery residuum,
which is readily attracted by the magnet. The fused mass
with borax bead gives reactions of iron and chrome oxides.
It is readily soluble in water, and if kept in a dry situa-
tion gives up much of its hygroscopic moisture.

290. ScoropitE (Hydrated Arsenate of Iron).

Formed by the decomposition of arsenopyrite, and
usually found where that mineral is abundant. It is com-
monly met with at the Scamander River and vicinity;
Golconda, Mt. Bischoff ; in the cavities of siliceous skeleton
rock as beautiful green cleta.ls at the Upper Emu River;
amorphous in considerable quantity at the Waterhouse
goldfield, at which locality it has been obtained in green-
coloured crystals in the gold mine which was known as the
Southern Cross; near Mt. Pelion in quantity, the masses
occasionally showing the gradual transmutation from the
original arsenopyrite.

291 SeNarMONTITE (Terozide of Antimony).

Has occurred in small quantity at the Long Tunnel
Mine, Whyte River; and at the Madame Melba Mine,
North-East Dundas.

292. Sgricite (Orthosilicate of Aluminium and Potas-
stum ).
Occurs in foliations of rocks of schistose structure;
colour, greenish to silvery white, with a silky lustre.
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Abundant as sericite-schist at Mt. Lyell, Mt. Read, and
other localities.

293. SERPENTINE (Hydrated Silicate of Magnesia).

This is in reality a rock rather than a mineral species,
resulting from the metamorphism of intrusive igneous
rocks, such as the ultra-basic peridotites, which are rich
in olivine as a constituent. The mineral olivine is much
prone to alteration, and its conversion to serpentine can
be distinctly traced in rock sections, and even macroscopic-
ally. The eliminated iron from the olivine may be
represented as granules of magnetite, or it may be wholly
changed into the ferric state, and thence into the minerals
hematite and limonite.

This mineral occurs as a rockmass of considerabls
extent. Its normal colour is green, of many shades, but
almost every known variety of the substance, both in colour
and structure, has been obtained in this island in more or
less quantity. At the Heazlewood and vicinity it occurs
in considerable amount, often containing a perceptible
quantity of nickel silicate, which gives it a bright apple-
green colour, in which case it approaches that from New
Caledonia, which is worked as an ore of nickel. Along
the banks of the Heazlewood River and some of the smaller
streams much of the serpentine often contains large quan-
tities of minute intensely black crystals of chrome spinel,
and, more rarely, large amorphous bunches of chromite.
Brucite, schiller-spar, and narrow bands of chrysotile also
occur with it as accessory minerals. At Anderson’s Creek
and neighbourhood extensive masses of this rock exist, in
many places containing asbestiform chrysotile, and steatite ;
north of Trial Harbour it often contains long fibrous asbes-
tos, and is connected with an extensive bed of remarkably
pure talec; also occurs at Huskisson River, Clayton Rivu-
let, and at the Parson’s Hood Mountain. Exposures of
serpentine occur on the Styx River and at the head of the
Florentine. At the Serpentine Hill near the Renison Bell
Tin Mine the serpentine occurs in part transmuted to an
intensely black magnetite, the specimens often presenting
the attractive appearance of being cne-half a beautiful
green serpentine, and the balance black magnetite.

294. SuarE (Hydroecarbon).

Argillaceous shales of a more or less bituminous charae-
ter, and of various shades of brown and black, occur at
several localities. They are all inflammable to some extent.
So far they have not been determined.
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Ben Lomond; Dilston; Beaconsfield; Karoola; George
Town; Heazlewood ; Blue Tier; Inglis River; Gad's Hill;
and other places.

205. SiciuiorHITE (Silicified Serpentine).

This peculiar altered substance is extremely variable in
colour, and occasionally almost opalescent.
Near to the Long Tunnel Mine, Castray River.

296. SiperiTE (Carbonate of Iron).

Occurs of sub-crystalline structure and pale-brown
colour, with quartz, both of which often contain gold,
Specimen Reef Mine, Brown’s Plain ; in translucent masses
of a vitreous appearance, rapidly weathering brown ; also
abundantly in the opaque form, but rarely in well-formed
crystals, Mt. Bischoff; in veins, usually of lenticular
form and often containing gold, Brown’s Plain, Lucy
River, Rocky River, and other places in the vicinity of the
Pieman. This mineral appears to be the principal aurifer-
ous matrix of the locality; on the surface it is usually
decomposed to the oxide. Abundant near the River Forth
in compact masses; at Port Sorell it is found intermixed
with quartz; in great profusion at Zeehan, Dundas, and
Heazlewood, where it forms the common lode gangue of
the silver-lead mines. The crystals are rarely obtained,
still at the lastmentioned field they are occasionally met
with, but small in size. It is more often found in the lode
cavities in semi-lenticular forms aggregated together. In
the Heazlewood silver-lead and adjacent mines it is com-
monly coloured pale-green by the admixture of the oxide
of chrome. )

“In the adits driven outside the main tin deposit of
Mount Bischoff there occur druses of fine quartz crystals,
amongst which generally appear brown saddle-shaped
rhombohedra and aggregations of rhombohedra of this
material. In places it occurs also massive, of a deep brown
to nearly black colour ” (Ulrich).

297. SBieGENITE (Sulphide of Cobalt and Nickel).

Occurs massive, of a steel-grey colour, intermixed with
magnetite, pyrite, and niccolite. Rocky River Mine.

208. S1LLMANITE (Anhydrous Silicate of Aluminium).

Occurs in the form of sillmanite-schist at the Lucy
River, a tributary of the Pieman, and at Mt. Stewart
Heazlewood district.
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209. Sinver, Native.

The free or native metal is not infrequently met with
on all the silver-lead mining fields of the State, but never
in large quantity. Although occasionally in arborescent
patches of extreme tenuity, it more commonly affects a
capillary form, varying from fine hairs to wire-like fila-
ments. In habit it occurs in irregular tangled growths,
but rarely showing any sign of crystalline structure. The
surface of the metal is always somewhat discoloured by
oxidation, usually yellowish to even almost black. It is
invariably a secondary mineral, reduced from the state of
sulphide, or deposited from salts in solution. It may
reasonably be assumed that much of the capillary silver s
produced from circulating solutions through the reduction
of metallic sulphides. This is illustrated at the Magnet
Mine, by the deposition of hair-like entangled patches of
native silver nestling in the fractures and cleavages of
zinc sulphide, evidently resulting from the effect of sul-
phuretted hydrogen. It also occurs as minute frondose
branching patches in gossan at the Penguin Silver Mine,
at the Murchison, at Tullah, and at several of the Zeehan
mines. It occurs in the same form and under like con-
ditions in clefts in the siliceous lode material of the Hamp-
shire Silver Mine, where it was the principal ore of the
metal : on galena in attached flaky masses, Owen Meredith
Mine: in and on calcite, ankerite, and blende at the
Godkin Mine, Whyte River. At this mine some exception-
ally fine examples have been produced, some having arbor-
escent clusters of microscopic crystals, and occasionally
small vughs are coated and partially filled with the fibrous
metal ; in gossan with embolite, South Curtin and Davis
Mine, Dundas. At the Hercules Mine some remarkable
finds of the metal have been made, showing the wire-like
filaments growing amid and embracing crystallised masses
of cerussite. This occurrence was, perhaps, the finest
noted in Tasmania.

300. SuavtiTE (Diarsenide of Cobalt).

A tin-white mineral, but subject to superficial tarnish.
It is fairly hard = 55 to 6, and has a fine-grained to
uneven fracture. It is isometric in crystallisation, usually
affecting the cube, octahedron, and their modifications. It
is an important ore of cobalt, containing empirically from
11 to 28 per cent, of that metal, with small quantities of
iron and nickel. It commonly occurs in the amorphous
condition. It has been stated to occur as an almost solid
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vein at the North Pieman; in small quantity at the old
Hampshire Silver Mine; in company with other metallic
minerals at the abandoned Penguin Silver Mine; Castle
Forbes Bay (Johnston, “ Geology of Tasmania”); and at
North Mt. Heemskirk.

301. Swmecrite (Hydrous Basic Aluminium Silicate).

This is an extremely soft substance, with a metallic,
almost silvery, sheen. It easily separates into foliz of
remarkable tenuity. It is obtained in masses of almost
gelatinous softness, but soon becomes harder by loss of
hygroscopic moisture.

It occurs at the North Mt. Lyell Mine and at North
Mt. Heemskirk.

Respecting this substance, Mr. Sticht remarks:— The
composition of this substance is not in Dana, the analyses
given in the work being rather different, to such an extent
that it is rather difficult to classify it as any varieties of
the obscure substances mentioned in the book. Originally
it was very gelatinous or glutinous, i.e., thinner than gum,
there being also evidently a high percentage of water in it.
The humidity was great enough to allow it to be ver
easily moulded with the fingers, like melted wax, althoug
it was much more transparent than that substance. It
had a yellowish-green colour while moist, and an acid,
astringent taste, which it still retains, and there was also
some copper in the moist portion. The water-soluble part
was removed before analysis, and all mechanically-con-
tained foreign substances, like bits of quartz, &c., were
likewise removed. The analysis therefore represents an
attempt to get at the composition of the pure stuff itself.
It was as follows: —

Per cent.

Silica = 46°8
Alumina = 36-8
Caleium oxide = 08
Sodium oxide = 0-7
Potassinm oxide = 32
Loss on ignition == 115

99-8

The ignition loss is considered to be combined water. The
loss found in drying before analysis at 100° C. was 13'10
per cent. Probably the presence of potash is exceptional.
It is doubtless a decomposition product under the influ-
ence of sulphuric acid or sulphate solutions. It is not very
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common in the mine, and may be an unrecorded variety
of halloysite.”

302. Sopavite (Chlorosilicate of Sodium and Aluminium ).

An accessory constituent in the comparatively rare
alkaline series of rocks that contain nephelite (or el®olite)
and minerals of that character. It belongs to the isometric
system, and usually occurs crystallised in rhombic dedeca-
hedra ; it is also known massive. In colour it is invariably
of a pale tint and translucent. It occurs as natrolitic
pseudomorphs in the eleolite-syenite of Port Cygnet.

303. SpuALERITE (Sulphide of Zinc).

This common substance is more generally known on
mining fields as “ blende,” or “zinc blende,” and more
rarely as ““ black jack.” It crystallises in the cubic system,
but is subject to many modifications. It has a brilliant, at
times almost sub-metallic lustre, and varies from almost
colourless to clear translucent yellow to pale-brown, and
thence to opaque darker shades, increasing to intensely
black. In common occurrence it is amorphous, with dis-
tinct cleavage. It affects an intimate association with
galena, and but few occurrences of that mineral, if any.
are known without more or less admixture of blende, either
in the massive or crystallised form. As blende is less
stable than galena in the zone of oxidation, it is the first
ingredient to be attacked ; and as zinc sulphate is readily
soluble, and is more mobile than the lead sulphate, it is
usually left behind to indicate the lead contents of a
gossan. At times cadmium and iron replace portions of
the zinc, and on rare occasions it may carry fair values in
silver, as is the case at the Magnet Mine; while the rare
elements, iridium, gallium, and thallium, are also known
to occur as replacements. In the mixed lead-zinc deposits
of the Mt. Read and Rosebery districts it is extremely
profuse, while at the Hercules Mine very beautiful patches
of remarkably well-developed but complicated crystals
occur in the cleavages; they are mnot rarely of a clear
pellucid yellow colour, and with them small crystals of
galena occur. At the same mine large quantities of
intensely black massive blende occur, but the major por-
tion of the mineral is intimately mixed with the lead-sul-
phide in the form of diminutive grains, thus forming a
solid, compact, metalliferous mass, almost devoid of gan-
gue. It is plentiful at Zeehan in the argentiferous galena
lodes, associated with quartz and the prevailing gangue
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mineral, siderite; occasionally druses of erystals occur of
various colours, up to #-inch in size. The crystals are often
well developed, presenting the octahedron with small
planes of the cube terminating the corners. Fine octa-
hedral twins on the spinel law are not uncommon. They
sometimes vary from a resin to a greenish colour, but the
prevailing tint is a shade of dark-brown. Abundant in
groups and masses of amber-coloured crystals at the Mari-
posa and other mines at North-East Dundas. At the
Silver Crown Mine at Zeehan bunches of somewhat large
crystals occur of a brown colour. At the Godkin Mine,
Whyte River, a richly argentiferous blende occurs in amor-
phous masses—it is of a mahogany-brown colour with a
dull lustre. It is found associated with patches of native
silver and masses of galena in a white and dark coloured
calcite, and more rarely in ankerite. At the Heazlewood
Silver-lead and other mines in the vicinity minute but
remarkably well-formed complicated crystals are abund-
ant. They are of a clear yellow to red colour, and are
usually obtained implanted in the fractures of siderite or
quartz with crystals of galenite. At the Heazlewood Mine
it al:o occurs more rarely, in beautiful sharp-angled
crystals which have a purple, green, and red metallic tarn-
ish; abundant in a massive form of a black colour, east
branch of the Hellyer River; plentifully and thickly dis-
seminated in a vein at the Hampshire Silver Mine, where
it presents a peculiar copper-red colouration; of a dark-
brown to black colour with chlorophane and various forms
of pyrites, Mt. Bischoff: scattered throughout a dyke
formation, with galena in granite rock, Meredith Range ;
as minute crystals of a pale-green colour with galena,
Australasian Mine, Dundas; in limited quantity, Ben
Lomond : in a lode, which is mainly composed of a mix-
ture of this mineral, arsenopyrite, and galena, Scamander
River: Penguin River Silver-lead Mine: Mt. Claude:
Middlesex, with pyrites and galena; often highly aurifer-
ous, but in very small quantity, Lefroy and Mathinna.
A peculiar variety of phosphorescent blende occurs at the
Castray River: it was obtained in trenching across a
decomposed lode formation as rounded lumps, brown in
colour, and of small size, with masses of galena and
pyrites as accessory minerals. The phosphoreseent charac-
ter is clearly distinet when the material is struck or
scraped with a knife-blade. It is locally known as “ elec-
tric calamine.” At the Hercules Mine a comparatively
small portion of the massive zinc sulphide shows strong
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evidence of decomposition, the mass becoming much softer
in consequence; on the faces of fractures and on the walls
of cavities In this partially-altered ore are sparingly
scattered small spangles of an extremely thin white minerai
which has a highly glistening lustre, and which, from its
physical characters, would appear to be zincaluminite, but
the scales of the attached substance are so extremely thin
that it is difficult to secure sufficient for a satisfactory
qualitative test.

‘ Sphalerite is often found well crystallised in the Zee-

han district. Some of the crystals in the western portion of
that field (Comstock) are well formed, consisting of sup-
plementary tetrahedra, so that perfect smooth-faced octa-
hedra result occasionally. In other cases the tetrahedral
faces are striated in the characteristic manner. Simple
twins occur in which the twinning-plane and combination-
plane are identical with a tetrahedron face. In such cases
as those in which equally-developed supplementary tetra-
hedra are twinned according to this law, the resultant twin
crystal closely resembles one of the characteristic twins
of a mineral in the spinel group. These crysta.ls of
the Comstock district are black and opaque,. .
On the Silver King-Bell line of lode at Zeehan the vein-
matter often carried massive ruby and resin blende, and
occasionally crystals occur in the vughs. These crystals,
usually brown in colour, are not so perfectly developed as
those of the Comstock district. . . . To the north of
Zeehan, in the area drained by Parting Creek there is a
notable development of sphalerite crystals which are
almost invariably pale in colour—from yellowish-brown to
yellow. These crystals are highly complex forms and are
often distorted.” (L. K. Ward.)

Dr. C. Anderson, M.A., D.Sc. (Edin.), has supplied the
following notes upon some rare sporadic sphalerite crystals
which were obtained at the Heazlewood Silver-lead
Mine : —

“The crystals measure up to ‘8 cm. in diameter, and
have a brilliant, almost metallic, lustre on some of the
faces. They are accompanied by siderite in sharp-edged
crystals. The largest crystal was measured on the gonio-
meter, and found to be a complex quartet, consmtmg of
one large individual with three smaller ones twinned on
different tetrahedron faces, and partly in Juxtapomtmn,
partly inter-penetrating. The forms are a (100), 4 (110),
o (111), m (113), ¢, (331); in addition there are certain
dull planes not admitting of exact angular measurement,
but which seem to belong tof3; (522). The largest faces
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belong to o, here taken as the positive tetrahedron; they
are slightly striated parallel to their intersections with m.
The faces of a, o, m are bright, of d less so; ¢ is mostly
dull.”

These beautiful and interesting examples of crystalliza-
tion occur in small vughs implanted on crystalline siderite,
associated with steinmannite and yellow translucent crys-
tals of sphalerite of the normal character. They are of
extreme rarity and exquisite development, although usually
small in size.

304. Spuenke (Titanate and Silicate of Caleium ).

This mineral is also known as titanite. It is an abundant
accessory in various igneous rocks, and is of some petro-
graphical importance, and of interest to the mineralogist,
when in macroscopical crystals. The large crystals have
been used as gems, after passing through the lapidary’s
hands ; but that is quite exceptional. It occurs frequently
in small, dark-yellow to brown, ill-formed tabular crystals
of resinous lustre in the amphibolite of Mt. Ramsay ;
generally in specimens showing both scheelite and ilmenite.
At first glance it might be mistaken for the much rarer
axinite, but on trial before the blowpipe it imparts no
colour to the flame, and the microcosmic salt bead light-
yellow in the oxidation flame turns to the—for titanic
oxide—characteristic violet colour in the reduction flame.
In small wedge-shaped crystals in the alkali and elzolite
syenite of the Port Cygnet complex: abundant as micro-
scopic crystals and particles in hornblende granite from
the vicinity of the Heazlewood River; common accessory
ingredient in the rock from the Parson’s Hood Mountain.

This mineral decomposes to a white, earthy titanite,
which is known as leucoxene, and is abundant in micro-
sections of many igneous rocks.

305. SPINEL BLACK. (See PLEONASTE.)

306. SraerosipERITE (Carbonate of Iron).

This form of iron carbonate is peculiar to amygdaloidal
basalt, in which it occurs in globular concretions of vari-
able size; it is usually solid, but may be in tiers or scales,
with an invariable fibrous structure. It is in various
shades of brown, from pale to dark. As occurring in this
State it rarely exceeds an inch in diameter of the globules.
It is commonly mistaken for a form of zeolite, or even for
ferrocalcite, to which latter it is closely allied. It is
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abundant in the vescicles of the basalt at Rouse’s Camp,
near Waratah; at the railway bridge which spans the
Hellyer-road ; and also in less profusion in the basalt at
Springfield.

307. Srawnite (Sulphide of Iron, Copper, and Tin).

This somewhat uncommon mineral was first obtained in
this island at what was known as Clark’s, or No. 1,
Tribute, Silver Queen Mine, Zeehan, and apparently
occurred in considerable abundance intermixed with
galena, chalcopyrite, and pyrite. Many assays proved it
to contain about 90 oz. of silver with approximately 3 dwt.
of gold per ton. Many of the samples appeared to merge
into chalcopyrite on the one hand, and into ordinary iron
pyrite on the other. It is mined at the Oonah S.M. Com-
pany’s property, Zeehan, somewhat extensively, the occur-
rence being in many respects parallel with the occurrence
at the Conrad Mine, Howell, New South Wales. It does not
occur either at Zeehan or at its New South Wales locality
in a crystallised state ; but it has been obtained at its class'c
locality, Cornwall, England, where it is also known as
“bell metal ore,” in a crystalline condition or showing
imperfect crystals. More recently well -crystallised
examples have been obtained at Oruro, Bolivia. It has
been found that the species belongs to the tetragomal
system, and presents forms closely related to those of
copper pyrites. In Cornwall an extremely rare silicate
comaining tin and calcium, stokesite, crystallising in the
orthorhombic system, has been obtained at St. Just’s. It
may not be out of place to note that stannite occurs in
Bolivia in close company with four interesting sulphides
geculiar to that country, viz:—cylindrite (Pb,; 8b, Sn,

21), canfieldite (Agy (Su & Ge) S;), franckeite (Pb, Sb,
Sn, 8,,), and teallite (Pb Sn 8,). None of these rarer
tin-bearing species of minerals have so far been detected
in Tasmania, but as they are found associated with the
stannite in the localities mentioned, it would not be sur-
prising if some of, or analagous forms to, these minerals

should be discovered.

308. Sticurite (Carbonatohydrate  of  Magnesium,
Chrome, and Iron).

This is beyond doubt an unrecorded mineral species

which has hitherto been known under the name of kam-

mererite, and is referred to by the writer under that appel-
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lation in the “ Catalogue of the Minerals of Tasmania,”
1896. A specimen was exhibited by Messrs. Stitt and Cul-
lingsworth at the Tasmanian Exhibition held in Launces-
ton in 1891, and named by these gentlemen kammererite,
which term has been retained until the present time.
This error was doubtless caused through its remarkable
similarity to the mineral indicated, both as regards colour
and general physical characters, a resemblance so close, in
fact, as to be readily excusable, since the supposed identity
was made out without a complete analysis. It has been
aptly referred to by Mr. R. Sticht in a letter to the writer
as “ masquerading under the name of a massive form of
kammererite.” The writer has great pleasure in dedicating
this new mineral species to Mr. Robert Sticht, the well
known and able general manager of the Mt. Lyell Mining
and Railway Company, who has rendered material assist-
ance in the production of this Catalogue. At the same
time it is necessary to state that its detection as a sub-
stance of special interest is due to Mr. A. S, Wesley, the
chief chemist to the Mt. Lyell Company, who, by the
analyses now published of a portion of a specimen con-
tained in his mineral cabinet, and by subsequent research,
established its specitic distinction from any mineral species
bitherto described.

It is related, and may be said to belong, to the genus
pyroaurite (R,"/ O, 6Mg O, C 0, A3 H, 0),
the greater portion of the Fe, Oj being replaced by Cr,
Og, or otherwise a carbonato-hydrate of Mg, Cr, and Fe,
developed from the alteration of the numberless minute
chromite crystals and particles in the presence of serpent-
ine.

An analysis gave the following result:—

Per cent.
Cr, O, = 11-5
Fe, O, = 90
Mg O = 36-0
Co, = 72
H, O = 36-1

| &
| @

(R. Sticht.)

Answering to the formula (Cr Fey) Og4, 6Mg O, Co, 13
H, O, in which Cr, O4: Fe, O3 — approximately 3 :2.
Hardness = 1°5. Specific gravity (determined by Mr. L.
K. Ward) = 2-20; that of a second and almost pure example
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(that is, with only two or three =mall specks of vellow-green

serpentine) — 212,

At the same time the specific gravity is desirable of
an absolutely clear and fresh specimen. The streak is a
very pale lilac to almost white. Its wet chemical reactions
are that it is soluble in HCl with effervescence, which is
very brisk when the acid is heated. It affords an intensely
bright-green solution with a limited flocculent turbidity
as a precipitate. The pyrognostic characteristics are that
it assumes a bronze colour when heated on coal, and then
becomes perceptibly magnetic.

This new species of mineral is only known to occur in
the amorphous condition. It may be foliated to compact,
and is not rarely granular. Its colour is a most beautiful
and intense lilac shade, and is thus of considerable attract-
iveness. In respect of colouration it stands alone amongst
the minerals of this State. It weathers on exposed sur-
faces to a brown tint, and is considerably roughened by
numerous slightly protruding fragments of partially
decomposed chromite. The smaller samples of the stich-
tite often have as a nucleus one or more minute fragments
of the chromite, which thus to an extent reveal its origin.
In habit it forms irregularly-shaped masses, veins, and
blebs in a pale yellowish-green serpentine, more rarely
showing ill-defined bands of the new mineral. At times
the serpentine is irregularly speckled with patches of lilac-
coloured stichtite, which vary in size from extremely
minute to 10 or 12 mm., and then form mineral specimens
of a unique character and peculiar beauty, the green of
the serpentine contrasting strongly and favourably with
the lilac stichtite.

Mr. L. K. Ward, who recently visited the locality of this
interesting discovery, has kindly supplied the following
note : —

“ This mineral forms irregularly-shaped masses, veins,
and blebs in serpentine at Dundas, in the neighbour-
hood of the Adelaide Mine. Weathered surfaces are
deep-brown, but the fresh mineral varies in colour from
lilac or rose-pink to deep-purple. It is at this place

‘usually associated with erystalline chromite. The chromite

crystals appear to have in many cases served as nuclei,
about which the stichtite has developed. Its distribution
is sporadic. Microscopically it appears to be built up of
radiating plates and tufts.
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Optical Properties in Thin Section.

Colour—Pale-rose to brownish-rose.

Pleochroism—Absent. .

Birefringence—Strong, giving 2nd to 3rd order
colours, in section not exceeding 0°03 mm, in
thickness.

Extinetion of Fibres—Straight.

Optical Character (measured with respect to the
elongation of the fibres)— Positive.

Structure—Fibres and tufts, sometimes curved, radi-
ally disposed about nuclei of chromite. The
radiating aggregates are wrapped round with a
mosaic of small scales and fibres,

“Nore.—Optical properties require further investiga-
tion. Only one thin section available for examination.”

309. StearGiLLiTE (Hydrous Basic Silicate of Alu-
minium ).

An unsatisfactory clay-like mineral that is apparently
allied to the above occurs in the vicinity of Derby. It is
a pale-yellow, almost white, substance, with a strongly con-
choidal fracture, and slightly opalescent, smooth surface.

310 Srearire (Hydrated Silicate of Magnesium ).

This is more generally known as soapstone. It is the
massive variety of tale, with a characteristic soft unctuous
feel, and is so soft that it yields to the nail. It is first
in thé scale of hardness. It is a very abundant substance,
and is useful for many minor industrial purposes.

It is abundant in connection with serpentine, Asbestos
Mountain ; also known to occur at the following, among
other places: —Mt. Bischoff; Heazlewood; Mt. Claude;
and near Beaconsfield.

311. SrepmaNiTE (Sulphide of Silver and Antimony).

This well-marked species is orthorhombic in crystallisa
tion, occurring either as short prisms or as tabular crys-
tals, which are often mackled, but is commonly massive
or in clusters. 1t is soft and sectile. Known also as
brittle silver ore. It is black and dull in appearance, with
a black streak. It is found in thin irregular patches,
implanted on a siliceous gangue, often in company with
“fire blende,” at the Long Tunnel Mine, Castray River:
it has also occurred at the Owen Meredith Mine implanted
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on galena; and has been reported as occurring at the old
Scamander Silver Mine.

312. StEINMANNITE (Sulphide of Lead and Antimony).

What is apparently this mineral occurs in small but
perfectly developed cctahedral crystals of a tin-white
colour and bright lustre. They range from 1 to 5 milli-
metres in diameter. In habit they are found singly or in
bunches of three or four crystals implanted in cavities of
the green-stained dolomitic gangue, and more rarely as
small reniform masses, the surfaces of which are often
studded with well-formed crystals. In the druses they are
usually accompanied by bright little yellow crystals of
sphalerite, and equally well-developed crystals of quartz
Before the blowpipe on coal they give unmistakabls
reactions for lead and antimony.

So far these crystals have only been detected in the
workings of the Heazlewood Silver-lead Mine.

313. STERNBERGITE (Sulphide of Silver and Iron).

A rare silver ore that belongs to the orthorhombic
system. The crystals are thick, tabular, but more often
they occur as thin plates. The lustre is metallic, but com-
monly much tarnished.

The only known occurrence in this State was at what
was known as the Godkin Extended Mine, where it was
found in close association with huascolite and galena.

814, Stiueite (Hydrated Silicate of Aluminium and
Caleium ).

This mineral has occurred, with other zeolites, as a
somewhat finely divergent mass of a yellow-brown colour
in the amygdaloidal basalt in the vicinity of Bell Mount,
Middlesex. Its common mode of occurrence is in diverg-
ing and radiating groups, the prisms of which are not
rarely several inches in length. In crystallisation it is
monoclinic. The crystals are often in the form of cruci-
form penetration twins.

815. StisiconiTE (Hydrous Ozide of Antimony).

A pale pulverulent mineral which occurs in amorphous
earthy masses. It has occurred in small quantity at the
British-Zeehan Mine, Zeehan.



172 THE MINERALS OF TASMANIA,

316. StiBNiTE (Sulphide of Antimony ).

This is the principal commercial ore of antimony, a
metal which, with arsenic and bismuth, forms an alliance
of brittle metals. It is usually found massive, with a dis-
tinctly bladed habit, is very brittle, and may be mistaken
for bismuth sulphide. It crystallises in the orthorhombic
system. It may be recognised by its perfect longitudinal
cleavage and by horizontal lines on the cleavage surface.

It has occurred in massive irregular bunches of con-
siderable size in quartz reefs at Lefroy, with the usual
columnar structure, notably at what was known as the
Orlando Gold Mine. It did not carry the precious metal
to any appreciable extent. In very limited quantity near
Mt. Claude; in schist in apparently fair quantity at Port
Davey; as a lode at Hall’s Creek, near Lynchford, of very
fair quality; found as a diminutive vein at Rosebery.
Reported to occur at Mt. Bischoff and North-East Dun-
das, but in both instances the antimonial mineral was not.
stibnite.

317. STiLPENOSIDERITE (Hydrated Peroxzide of Iron).

Occurs of a dark blackish-brown colour, with a con-
choidal fracture, shining and brittle. Tt is generally found
in a stalactitic form, or as a varnish-like coating on limon-
ite or manganese minerals, more particularly on psilome-
lane.

Central Dundas Mine; rarely, Mt. Bischoff; lining
vughs of ironstone with cuprite, Mt. Lyell; Central Bal-
strup Mine, Zeehan, coating masses of limonite, which
are commonly of stalactitic form.

318. StricoviTE (A4 Basic Silicate of Iron and Alu-
minium ).

A chlorite-like mineral, consisting of a black shining
aggregate of minute plates, in the fractures decomposed
to brown. Occurs as a narrow band a few inches wide in
granite near the Great Republic Tin Mine, Ben Lomond

319. StroMeYERITE (Sulphide of Silver and Copper).

When pure this mineral contains about 52 per cent. of
metallic silver. Tt crystallises in the rhombic system, and
is isomorphous with copper glance. In colour it is steel-
grey, with a metallic lustre and shining streak. It is soft
and perfectly sectile. It occurs disseminated, with bornite
and chalcopyrite, in a quartz matrix at Mt. Lyell. Assays
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of the mixed material have given returns at the rate of

several thousand ounces of silver to the ton of ore. It is

reported to occur on the footwall of the extensive inter-

bedded formation of cupriferous pyrites for which the

locality is now well known.

M.Analysis of an amorphous slug from the Mt. Lyell
ine: —

Per cent.

A = 13:80 = 4507 oz. 19 dwt. 23 gr. per ton.
P —J 160
Cu = 32-46
As = 317
Sh 4 trace
Fe = 19-26
] = 38-27

98°66

320. StroNTIANITE (Carbonate of Strontium ),

Found in small veins and pockets, usually of a white
satiny appearance, at the Hampshire Silver Mine (W. R.
Bell). This substance is not known to occur at any other
locality in the island. It was obtained irregularly mixed
up with lode-matter, with fluorspar, apatite, and several
minerals, which, like it, are almost peculiar to this inter-
esting locality.

321. SurpuUR, Native.

The decomposition of pyrite gives rise in some cases to
the elimination of native sulphur, as has been the case in
portions of the Bischeff Tin Mine. It is an extremely
rare substance in Tasmania; the occurrence mentioned
being the only instance affording an appreciable quantity.
It occurs as a powdery mass intermixed with pulverulent
quartz resembling geyserite at the south-western face of
that portion of the mine known as the “ Brown Face,” and
is naturally in close association with masses of iron pyrites,
which occur more or less underlying a highly ferruginous
crust, which probably originated through the alteration
of the pyrite. It has been detected in small quantity as
extremely minute microscopic crystals encrusting the frac-
tures of galena of several of the mines at Zeehan.

322. SympLesITE (Hydrous Iron Arsenate).

A rare mineral that has only occurred at the Magnet
Mine. It is monoclinic in crystallisation and prismatic in




174 THE MINERALS OF TASMANIa.

habit, with the faces vertically striated. It occurs thickly
coating cavities in the harder ferro-manganese gossan as
small radiating blue-green tufts packed, in many instances,
closely together, and covering fairly large surfaces. Under
the lens it is a mineral of considerable attractiveness

323. Tavc (Hydrated Silicate of Magnesium ).

A beautiful snow-white form occurs at the Arthur River
near its junction with the Hellyer. On the west branch of
the Clayton Rivulet this mineral occurs as a vein of a
yellowish-white colour, and is about 2 feet in width. About
1 mile north of Reminé, on the coast, a beautiful semi-
transparent form exists in considerable abundance; it
abuts upon the serpentine outerop; it varies in colour
from translucent white to a clear pale-green. A large
formation occurs on the Meredith Range, near the Castray
River; it is massive, compact in structure, and very pure;
the prevailing colour is a beautiful pale sea-green, shining,
and extremely unctuous. Of subecrystalline structure in
large masses, Magnet Range; in radiating masses with
cassiterite, North Valley, as well as impure and massive
at other places at or near Mt. Bischoff ; Asbestos Mount-
ain, near Beaconsfield ; near the Parson’s Hood Mountain ;
Ben Lomond ; Blue Tier.

324, TasmanitE (Hydrocarbon).

A grey, earthy, arenaceous shale, more or less impreg-
nated with circular, punctuate, brown, microscopic fossil
spore cases of a highly resinous nature, which have been
named Tasmanites punctatus (Newton).

The spores yield an oily product in considerable quan-
tity, but of poor illuminatory power. As much as 100
gallons of oil has been obtained by distillation per ton
of shale. In beds of considerable extent on the banks of
the Mersey River.

The American black paraffin shale has been found to be
extremely rich in spore cases of a similar structure and
character to those so abundant in tasmanite. The origin
of the shale is supposed by some authorities to have been
the accumulation of the shell spores of a species of marine
alge, similar to that now existing in the Saragossa Sea.

Dana states (“ A Textbook of Mineralogy ) that this
hydro-carbonaceous substance is “ remarkable in contain-
ing sulphur, replacing part of the oxygen.”
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An analysis by Professor Penny (Pro. Roy. Soc. Tas.,
1855) gave the following results:—  Per cent.

Volatile matters = 2041
Fixed carbon = 550

Coke § 4o = 7120
Sulphur = 73
Water = 2:16
100-00

Collins, in his “ Mineralogy,” gives the following
analysis: —* Carbon, 79'34; hydrogen, 10°41; oxygen,
4'93; sulphur, 4'93; after rejecting 814 per cent. of ash,
or agreeing closely with succinite, in which part of the
oxygen is replaced by sulphur. Burns readily, with a
smoky flame and disagreeable odour; fuses partially, yield-
ing oily and solid products; not dissolved by ether, alcohol,
benzine, oil of turpentine, or bisulphide of carbon; not
acted on by H Cl; slowly oxidised by HNO,; readily
carbonised by H,S0, with evolution of H,S.”

The tasmanite oil shale which occurs over a consider-
able area in the basin of the Mersey River, near the town-
ship of Latrobe, has from its unique features received
considerable attention from the scientific aspect of its
probable origin, as well as from its oil-producing pro-
perties, although it has not so far become of any economic
importance. The seams of tasmanite occur just below the
upper marine Permo-Carboniferous beds associated with
the sandstone of the area, and thus approximately corre-
spond with the Mersey coal measures, although the precise
relation with the coal seam has not yet been exactly corre-
lated.  Many species of marine Permo-Carboniferous
fossils are recorded from the beds, such as productus,
sperifers, cardiamorpha, pachydomus, and pleurotomaria.
The shale-bearing area is approximately about 6 miles
long by 2 miles in width, and lies east of the railway-line
between the townships of Latrobe on the north and Rail-
ton to the south. The seams, of which there are appar-
ently several, vary in thickness up to as much as 9 feet.
The shale itself presents a pale-brown coloured, fine-
grained sandstone, occasionally with irregularly scattered
larger particles, and more rarely casts and impressions of
pleurotomaria and other fossils, the whole being closely
packed with very minute flat discs, which are evidently
charged with the oily substance. It readily ignites from
the flame of a match, burning with a yellow flame, giving
off much dark-coloured smoke, and emitting a strong
pungent odour.

In 1902 a syndicate originating in South Australia car-
ried out some exhaustive experiments under the direction
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of Dr. J. G. Black, M.A., D.Sc., Lecturer in Chemistry at
the University of Dunedin, New Zealand, and Mr. Thomas
Esdaile, A.0.8.M., late Lecturer in Chemistry at the Ade-
laide School of Mines, with apparently highly satisfactory
results. The shale from various outcrops is reported to
have given from 44 to 65 gallons of crude heavy oil per
ton. This material was of an extremely dark colour and
viscid character. It has been represented that the sulphur
and refractory bitumens were removed without difficulty,
and thus formed no obstacle to the successful distillation
of the viscid crude oil. The average return of oil from
the shale has been given as 602 gallons per ton, with a
specific gravity of 0932, as against 0°892 of the oil from the
well-known Scotch shales. Various grades of lubricating
oils which are said to be of commercial use for specific
purposes were obtained by Mr. Esdaile by fractional
distillation ; the final results showing a total of 64 per
cent, lubricating oils, 26 per cent. lighting oil, and 11
per cent. benzine and benzoline. It was reported that
1 ton of the shale yielded as much crude oil in these
experiments as 24 tons of the Scotch shale. Mr. Thomas
Esdaile, A.O.8.M., also states that the following shale
by-products could be produced if working on a large scale,
viz. i —
(1) Residues—

Knife polish in various grades.

Brasque bricks.

Firebrick material.

(2) Réfinery By-products—

Sludge oils, saleable for rope oils.

Bases for manufacture of dyes.

Cresols.

Drugs for certain purposes for which valuable
applications have already been found.

Substitutes for linseed oil in making certain
kinds of paints.

Oils suitable for making certain useful cement-
ing materials by reason of their power of
combining with various metallic hydroxides.

(3) Refinery and Distillation Sludge Waters—

Ammoniacal bases for making sulphate of
ammonia,

Several organic acids (which require further
investigation).

(4) The Pitchy Residues—

Vaseline and heavy oils.

Anthracenes.

Valuable mineral waxes.
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“Japan " black suitable for giving a lustrous
black coating to wood or iron work.
In the Mersey petroleum, compared with other
petroleums, there are:— ) '
(1) A very much greater proportion of heavy viscous
oils suitable for Iubricating oils.
(2) A greater proportion of the higher hydrocarbons.
(3) A greater proportion of nitrogenised bodies, from
some of which azo-colouring matters and other
valuable by-products will be obtained.
(4) A larger proportion of olefines and napthenes in
the oils.

325 TeNNANTITE (Sulpharsenide of Copper and Iron ).

A variety of fahl-ore containing As. It is dark in
colour, inelining to iron-black; lustre opaque, metallic;
and has a brittle, uneven fracture. * The arsenical variety
(of fahl-ore) is also found at Mt. Lyell, in the rich second-
ary vein in the Mt. Lyell Mine, associated with bornite.-
stromeyerite, and chalcopyrite.” (R. Sticht.)

Analysis of a sample from No. 4 adit, Mt. Lyvell Mine: —.

Per cent.

Ag = 054
Cu = 16-17
As = 1382
Sb —— 17°10
Fe C; 16-39
S = 3077

9479

Respecting the occurrence of this mineral at Mt. Lyell
Mr. R. Sticht supplies the following notes:—* This occurs
in the Mt. Lyell open-cut in the heart of the ore-body, and
appears to be contaminated with a little iron pyrites or
copper pyrites. The general analysis was as follows:

Per cent.
Insoluble residue,
ie., silica = 0-15
Iron = 3:05
Cupper = 414
Zine = 6:5
Arsenic = 16'55
Sulphur = 283
Antimony = 0-35
Calcium oxide = 03
966

The difference from 100 per cent. is surmised to be water
or moisture. However, the sample analysed was dried at
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100° C. Discarding the solubles and traces of antimony
and lime, it would appear that this mineral, per se, has
the following composition:—

Per cent.
Iron pyrites (Fe 8,) = 6-82
Copper = 43-21
Arsenic = 1728
Sulphur = 25-91
Zine = 6-79

100-01

This separation is on the assumption that the pyritic
mineral which is visible in the mass with the ordinary
glass is chiefly iron pyrites. The appearance of it, how-
ever, would lead one to think that it was at least cuprifer-
ous, if not straight chalcopyrite. However, right through
the larger specimen there is a flat vein }-inch thick of
solid iron pyrites, associated with a very little chalco-

pyrite. Abiding by the assumption that the main foreign

material is iron pyrites as above, the composition, per se,
of the pure mineral would be:—

Per cent.
Copper ] 4636
Arsenic = 1855
Sulphur = 2780
Zinc = 7-29

100-00

Now, taking the original analysis, and dividing by the
atomic weights to get the number of atoms present, we
find the following:—

Atoms.
Copper = 12
Iron = 1
Arsenic = 4
Sulphur = 16
Zine = 2
This corresponds to a percentage composition as follows: —
Per cent.
Copper = 4334
Iron = 3-19
Arsenic = 17-07
Sulphur = 29-12
Zinc = 7:28
100-10

and a formula as follows: —

Fe 8, (6Cu, S + Zn 82 As, 8, or
Fe S, [4 (Cu, Zn) S As, §,]
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The percentage composition of the mineral mixture is then
6:84 per cent. Fe 8, and 93'16 per cent. of a mineral con-
taining—

Per cent,
Copper = 46°52
Arsenic = 16-32
Sulphur = 27-34
Zine = 7-82

100-00

This last composition is that of the tennantite portion
of the above formula, and corresponds remarkably closely
with the percentage composition derived from the original
analysis, on the assumption that the only impurity in the
mineral is iron pyrites. In other words, the mineral is a
zinciferous tennantite, and the name of kupfer-blende
probably correctly applies to it.

“ Analysis of a second sample:

Per cent.
Insoluble residue = 02
Cu = 41-0
Fe = 4+84
As = 17-63
S = 2696
Z[l = 56
Sb = 024
Ca O = 02
Not determined = 3-83
100-00

The undetermined is probably H, O, as the water was
not driven off at 1002 C.” (R. Sticht.)

326. TeworiTE. (See MELACONITE.)

327. TerHROITE (Orthosilicate of Manganese).

Occurs in crystallised masses of a dark reddish-brown
colour and greasy lustre. Blythe River.

328. TETRAHEDRITE (Sulphide of Copper, Antimony, de.).

This mineral is also known as grey copper ore, and as
“fahl.” The latter is the common appellation in Tas-
manian mining fields, but the term is rather ambiguous, as
it is indiscriminately applied to ores with the general char-
acteristics of this mineral. It is isometric in crystallisa-
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tion, with all the habit of the regular tetrahedron which
the crystals usually present. The regular tetrahedron
is commonly levelled on the edges by planes of the three-
faced tetrahedron.

Although tetrahedrite may be essentially a sulphan-
timonite of copper, the copper may be partially replaced
by zinc, irom, or silver, whilst the antimony may be
replaced by arsenic. When isomorphous silver is present,
the ore is known as freibergite, and when much arsenic
has replaced the antimony it is known as tennantite. Mer-
cury and bismuth may also be present in limited quantity.
As occurring in this island, fahl ore is justly noted for the
somewhat unusually large returns of silver it gives on
assay; this remark applies to its occurrence at all the
mining localities. Tt is not only an important ore of silver
on account of the high value for that metal, but also from
the established fact that it has been proved to live to
great depths, as has been shown by the deep levels of the
more celebrated mines of Saxony. At the Western Mine,
Zeehan, it was obtained in beautifully bright, well-formed
crystals, extremely rich in silver, from the deepcst work-
ings. A small quantity was obtained intermixed with
pyrite at the old Penguin Silver Mine; at the Long Tun-
nel Mine, Heazlewood, it has been found intermixed with
sphalerite, galena, and jamesonite; at Mt. Lyell it occurred
in close association with cupriferous pyrites, and afforded
remarkably high returns for silver, and also for gold;
at the Hercules and adjacent mines at Mt. Read it occurs
in limited quantity, often assaying at the rate of 2000 to
3000 oz. of silver per ton, and at the mine named nice
patches of crystals have been obtained ; at the South Cur-
tin and Davis and other mines at North-East Dundas it
is commonly associated with bladed bismuthinite. Crystals
are occasionally found, but they are by no means abun-
dant. In the Zeehan silver-lead mining field it very often
occurs sparingly, accompanying galena and pyrites, some-
times in the form of crystals implanted on brownish
siderite. The Oonah Mine has afforded some fairly good
crystal groups. It is the staple form of nearly all the
product of the North-East Dundas silver mines, very com-
monly occurring, as at the Ring Valley and Curtin-Davis
Mines, as an amorphous lode-mineral, with siderite as the
prevailing gangue. In the majority of cases it is remark-
able for its consistent purity and satisfactory silver con
tents.
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Varjetyéﬁ'ﬁ'eibev-gite.

Analysis of a pure sample from the Hercules Mine, Mt.
Read: —

Ag = 9-82 per cent. = 320132 ozs. per ton
An = 0019 5 = 13 dwts. 3
Cu = 20-76
As = 2-69
Fe = 456
S = 2721

947319

Balance, insoluble matter.

329, TuousoniTe (Hydrated Silicate of Aluminium and
Calcium ).

A zeolitic mineral occurring in basalt rock, Sheffield, in
small vughs, but the identification is somewhat doubtful,
as the samples are small and indistinet; occurs in clusters
of microscopic crystals, which are of a yellow colour, coat-
ing the clefts of lode material.

Hampshire Silver Mine, Hampshire Hills. In bunches
of white capillary fibres coating vughs in the nephelinite
of the Shannon Tier.

330. Topaz (Fluosilicate of Aluminium).

This mineral crystallises in the orthorhombic system.
The crystals have a distinet and characteristic habit, the
prisms being always striated longitudinally, with a per-
fect basal cleavage. They affect very pale tints, ranging
from water-clear colourless gems to pale-blue, and thence
to a sea-green shade. A cursory inspection might give
the impression of quartz, but the form of crystal, cleavage,
and striation is very distinct and characteristic. Topaz is
also harder than quartz, coming next in the scale of hard-
ness to sapphire. It is an accessory mineral in the gran-
itic rocks, and may in some cases be an original constituent.
In the majority of occurrences it is of secondary origin,
resulting usually from the alteration of felspar; it is there-
fore presumed to be of pneumatolytic origin. It has been
shown by Penfield and Minor (“ On the Chemical Composi-
tion and Related Physical Properties of Topaz,” American
Journ. of Science, Vol. XLIL., p. 387, 1894) that the fluor-
ine constituent in the mineral may be partially replaced
by hydroxyl. Such a medium as hydrofluoric acid may be
able, under favourable conditions, to effect the conversion
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of felspar to topaz. Although topaz may be of secondary
origin, it may lend itself to decomposition, and then pass
into kaolin, micaceous minerals, or prosopite, with
which latter mineral it is not uncommonly associated.
It is obtained at several of the tin-mining districts of the
island, “‘ of the finest water, and of a brilliancy scarcely
inferior to the diamond " (Bristow  Glossary of Mineral-
ogy,” 1861, p. 383). It is found of all sizes. Specimens
have been obtained nearly 8 inches in length, and of per-
fect transparency. At Killiekrankie Bay, on the west side
of Flinders Island, it occurs in great profusion, both as
waterworn pebbles, and more rarely in fine, well-defined,
clearly-cut crystal forms. It occurs in stanniferous alluvial
drift, resulting from the detrital granite rock. Several
other minerals are common with it, including quartz, zircon,
and black tourmaline. The topaz is but rarely found in
sitdi ; it occurs in fissures and vughs associated with crystals
of felspar and quartz. The late C. Gould, at one time
Government Geologist (Pro. Roy. Soc. Tas., 1871, p. 60)
wrote that the topaz originated from pegmatite bands, vary-
ing in width from 1 to several feet, composed of the ordin-
ary Tertiary granite minerals highly magnified, the size of
the individual minerals being enormously increased, so
that the blocks of felspar, quartz, and even mica, occur up
to several feet in dimension. These appear to be the
scene of the most abundant source of the topazes, which
have crystallised out into natural cavities, from whence
they have been delivered by erosion.” At Mt. Cameron
and vicinity they are abundant, although generally much
waterworn, in the alluvial tin workings. They occur more
or less abundantly all through the north-eastern tin-pro-
ducing districts, Thomas’ Plain, Moorina, and the Weld
River being noted localities. At Bell Mount and vicinity,
in the Middlesex district, topaz has been obtained some-
what abundantly, both in sitd and in the tin drift. The
samples obtained in the porphyritic rock are usually
beautifully crystallised, with bright well-cut facets. They
often occur in bunches and groups interspersed with the
tin crystals. They are not in this locality so large as
many found in the vicinity of Mt. Cameron or at Flinders
Island. At the Shepherd and Murphy Mine they occur
in the lode-filling in close association with bismuthinite,
cassiterite, and wolframite, with abundance of highly
coloured fluorite and green talcose spodumene. In the
granitic alluvial wash of the Stanley River tinfield topazes
with sapphires are sometimes found, together with tin ore,
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and there is a great deal of monazite with them in the
form of heavy yellow sand. At Long and Brown Plains,
between the Heazlewood and the Pieman Rivers, small
glassy particles and ill-formed crystals of the mineral
occur in the sandy drift of the watercourses. Topaz is
“ not now much in request for the jeweller’s art, but the
stone as occurring in this State is not rarely seen cut and
mounted. The crystals have been described by Dr. C.
Anderson, M.A. (“Records of the Australian Museum,”
Vol. VI., Part 2, 1905), who states, “ At Mt. Cameron
topaz is abundant in the stanniferous drift, but has not
been found in sitd. It is usually much worn, but some
crystals well suited for crystallographic determination
were sent to me by Mr. Petterd.  Two crystals were
determined in the goniometer, one a crystal measuring
12 mm. It is fairly rich in prism faces, having m (110),
M (230), V (120), and ¢ (130) present; V predominates,
but all are well marked faces, and give fairly good images.
The terminal faces are rather dull, only one face of O
(221) is present.

“ From another lot of small, clear, colourless crystals one
was selected and its face determined. It measures 7 mm.
x 5 mm, x 5 mm., and in general habit resembles the
last, but has fewer prism faces, and has the rather rare
pyramid = (243) fairly well developed, but dull. The
prism faces are striated, and give only fair signals.”

Referring to the topaz from Flinders Islind, the same
mineralogist writes, *“ Topaz from Flinders Island was first
mentioned, I believe, by the late Rev.J.J. Bleasdale, D.D.,
who wrote:—‘ This may be said of these (i.c., topaz crys-
tals) from Flinders Island, that they possess very great
fire and beauty when cut, and are nearly all of a pale-yel-
lowish shade in the rough.’”

The best account' of the occurrence is that of the late
C. Gould, Government Geologist of Tasmania, who observed
it whilst making a geological reconnaisance of the islands
in Bass Straits (Pro. Roy. Soc. Tas., 1871, 1872, pp. 60,
61). The following paragraph gives am abstract of his
observations: —* It occurs in crystals and pebbles in great
variety of form, colour, and size, associated with zircon,
tourmaline, cassiterite, &c. It is derived from the granite,
-and may occasionally be obtained in fine crystals in situ
along with crystallised quartz and felspar. It is abun-
dant on the north-east side of Killikrankie Bay in a creek
descending from the ranges, and upon the beach. It also
occurs in other parts of Flinders Island. The topaz has
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evidently been formed in veins of pegmatite, which traverse
the granite, and vary from 1 to several feet in diameter
The colour varies from pure limpid to various shades of
blue, pale-pink, yellow, &c. Crystals are found up to sev-
eral inches in diameter. A fine crystal measuring 7 mm.
x 9 mm. x 7 mm., and perfectly clear and colourless,
was measured on the goniometer. As the faces are very
irregularly developed and one side of the crystal is broken.
the crystal is drawn in ideal symmetry, but so as to show
the habit as nearly as possible. The prisms m (110) and
v (120) are about equal in size and striated, but the images
are good. The brachydomes f (021) and y (041) are
relatively small, while the macrodome & (201) is unusually
large and brilliant. The base is large and smooth. The
pyramid o (21) is small, « (111) and ¢ (223) large and
brilliant.”

From Bell Mount, “ Topaz occurs at Bell Mount in a
very decomposed quartz-porphyry, also as pebbles weath-
ered out in the drift; it has not previously been recorded
from this locality.  Two crystals, both colourless and
transparent, were examined; one is much worn
and broken, and unsuitable for goniometric determination.
The other has good prism and dome faces, but the pyramids
are dull, and were measured in the position of maximum
illustration. The base is absent. The crystal measures
13 mm. x 10 mm. x 11 mm. The coordinate angles are
calculated in all cases.”

Variety—Pyecnite.

This mineral is distinguished from normal topaz by its
columnar habit and very compact structure. The fracture
is conchoidal to uneven ; it is translucent at the edges, with
a vitreous lustre on the cleavages. It is pyro-electric,
infusible before the blowpipe, but blisters more readily
than topaz proper. In hardness it is 7'5, that of true
topaz being 8. It has the faces @ m, and a perfect cleavage
parallel to the face ¢, with planes of union sometimes
parallel and sometimes making an angle with c. It is
found in parallel columnar aggregates at the tin mines of
Altenberg in Saxony, and of Schlackenwald, Bohemia.
The occurrence of the local variety of topaz was apparently
easily recognised as occurring at Mt. Bischoff, but was not
recorded. The topaz-quartz-porphyry of this locality is in
all probability the most extensive, and mineralogically the
finest development, of the variety pycnite of topaz proper
that has hitherto been investigated.
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A detailed paper upon the subject, entitled “On the
Topaz-Quartz-Porphyry or Stanniferous Elvan Dykes of
Mt. Bischoff,” by Mr. W. H. Twelvetrees and the writer,
has appeared in the Pro. Roy. Soc. Tas., 1897, from
which the following is taken:—

“ That dykes of an acidic porphyritic rock traverse the
Palzozoic slates and sandstones at Mt. Bischoff is wel;
known. This rock carries topaz both crystalline and
amorphous, and that mineral av Mt. Bischoff appears
always to be associated with cassiterite. Professor Krause,
alluding to these dykes, says: ‘The white porphyry com-
posing the summit of Mt. Bischoff contains in a felsitic
base crystals of quartz and an abundance of fine-grained
amorphous topaz, with here and there a cavity lined
with groups of radiating acicular crystals of topaz.
Pseudomorphs of topaz after quartz are also not uncom-
mon.” This, perhaps, is the latest description of the rock
in question, but it applies to only one variety of a very
variable rock. In prosecuting our investigations our aim
has been to obtain samples as little altered as possible, in
the hope of being able to detect the presence of minerals
of the parent rock. We have succeeded in finding speci-
mens showing constituents which have not succumbed to
the obliterating process of topazisation. When sliced
they reveal quartz felspar and mica as porphyritic con-
stituents. The felspar outlines are mostly filled in with
tale and radiating erystals of topaz (pycnite). This
explains the rarity of felspar in the altered rock. Topaz
crystals settle in the interior of a crystal of felspar, replace
its substance, and finally its outline is lost in the ground-
mass of the rock. In this way many phenocrysts are now
indeterminable.  This topazisation is what Rosenbusch
calls a pneumatolytic phenomenon, viz., the development
of topaz and tourmaline in rocks proceeding from granite.
Fluoric and boracic vapours, given off at the time of
intrusion and consolidation of the vein-matter, are recog-
nised as agents competent to effect the observed results.
These solfataric vapours under hydroplutonic conditions
act upon a magma protruded from a deep-seated rock-
mass containing the elements of a granite. e protruded
rock-vein thus becomes topazised and tourmalinised. It is
hardly possible to separate physically the moments of
topazisation and final consolidation, for we must conceive
of this process being at work while the veinmass was, as
a whole, still viscous. The phenocrysts of felspar were
probably attacked and digested during their passage from
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below. The Mt. Bischoff rock is essentially a vein-rock, and
we are disposed to refer it to the elvan group as a topaz-
ised elvan-rock (now topaz-quartz-porphyry). . .

In the Mt. Bischoff rock the felspar of the groundmass has
been replaced by topaz. The analysis recorded by Von
Groddeck showed no alkali, and the rock consisted practic-
ally of quartz and topaz; but this would naturally be the
case in parts of the rock when the topazisation process had
proceeded to its ultimate stage. In certain of our slides
the substance as well as the form of the felspar has sur-
vived, and we are thus able to diagnose the original rock
as containing porphyritic crystals of quartz, felspar, and
mica floating in a groundmass which is sometimes com-
posed of granular allotriomorphic quartz, sometimes of
crypto-crystalline or felsitic matter, but usually besprinkled
with scales of aluminous tale, derived from felspar and
mica. When the dykes contain less topaz, as on the North-
Valley side, we have detected a felsitic groundmass. We
may here mention that the survival of felspar is a rare
occurrence. What petrological observers have seen hitherto
have been crystal forms only; and what is pointed out to
the visitors at the mount as kaolin is really a white decom-
posed product of pseudomorphous topaz and tourmaline.
The quartz phenocrysts are idiomorphie, sometimes with
perfect outlines, or with roundsd corners and indentations.
Fluid inclusions are present, with fixed and moving
bubbles. . . . . A very interesting feature is the con-
version of quartz to topaz, which is visible in hand speci-
mens. A quartz-sintery-looking rock, composed of quartz
in hexagonal prisms, shows its individual crystals bordered
with a white cloudy marginal zone of pseudomorphous
topaz. Heated in the open tube its vapour etched glass.
This topaz effervesces slightly when treated with H Cl,
owing to the unexpected presence of lime, derived possibly
from the alteration of sphene and apatite. We
witness here a second conversion—that of topaz into proso-
pite, a double fluoride of calcium and aluminium. When
this change is effected topaz loses its transparency, becomes
cloudy and opaque, its hardness diminishes, and its specific
gravity becomes less. Von Groddeck describes this pseudo-
morphism fully in his paper, ‘On the Tin-ore Deposits of
Mt. Bischoff, Tasmania,” 1886. Sandberger quotes this
rather peculiar mineral from Altenberg, Geyer, and Heng-
steverb, in Saxony, and mentions that he has often
remarked pseudomorphoses of prosopite aggregates after
pycnite and crystalline topaz. Vauqulin had previously
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noticed the presence of calcium and water in pycnite from
Altenberg, which is explicable upon the conversion theory.”

At the Shepherd and Murphy Mine, Middlesex, a
most interesting and remarkable form of what may be
presumed to be altered topaz occurs. In portions of the
mine it is apparently fairly abundant, forming in part
the cassiterite-wolframite-bearing gangue of the lode. A
still more advanced alteration occurs in quantity. This
extreme change has reached the final homogeneity, and
will be referred to later. The substance is commonly
massive and granular, but crystals are not rarely met
with. They usually exhibit interlocked growths, and are
thus rough and irregular in development. The common
habit of the crystals is prismatic, short, and irregularly
striated, much distorted and compressed; the system is
apparently orthorhombie. The mineral has a slightly
lamellar structure, the cleavage is fairly perfect, and the
surfaces of cleavage faces are inclined to be pearly. Frac-
ture crystalline, uneven, though with a glimmering lustre.
Colour greenish-gray to almost olive-green, and distinctly
translucent at the edges.

Crystals and irregular patches of cassiterite, and more
rarely wolframite, are enclosed or attached with dis-
seminated fluorite of various tints, but this mineral is
usually pale-purple with an almost colourless nucleus,
and may be pseudomorphous after beryl, judging from
the crystallographic outlines. The least unaltered por-
tion is not uncommonly enclosed and surrounded by a
substance which is the more advanced alteration product.
The hardness varies from 3'5 to 4; specific gravity = 3'4
35. Optically, refraction and double refraction strong.
In thin micro sections it appears to be perfectly homo-
geneous. When tested in closed tube it gives off water
with an acid reaction upon the insertion of a strip of
litmus paper. When strongly heated it shows sporadic
phosphorescence in small patches, which may be caused by
disseminated particles of fluorite. On strongly heating it
becomes dull and somewhat paler in colour. In forceps
it is infusible. In powder on platinum wire it glows and
gives the flame of Ca. On coal in powder it does not fuse
or intumesce, With Na, CO, there is no perceptible
reaction. With borax bead a very slight trace of Fe is
observable. With nitrate of cobalt, gives fairly distinct
reaction for aluminium. In matrass the powdered min-
eral gives a distinct reaction for H, O, showing the sub-
stance is hydrated, leading to the supposition that it may
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be related to the hydrated fluorine compounds fluellite
and prosopite. (Ca F, 2 Al (F, OH) 3.) It may be
remarked that a pale green-coloured variety occurs in
Utah. (See Hillebrand, Am. G. Se., 7, 53, 1899.)

Under the influence of the emanation of radium bromide
this altered topaz exhibits some peculiarities which are
worthy of note. With radium bromide (of 1,800,000
intensity), using a thin sheet of metallic aluminium as a
filter to the natural glow of the preparation which is
interposed between the assay and the cell containing the
radium, a pale but very distinct greenish light is observed
This is apparently characteristic, as all the specimens thus
examined gave the same result; but after the mineral
was strongly heated in the platinum forceps it did not
in any manner respond to the radium emanations. The
substance under examination continued to show the phos-
phorescent light for a considerable period after removal
from the vicinity, and consequent influence of the radium,
Although in all the numerous tests made, this reaction
was thoroughly constant and satisfactory, the glow emitted
was not nearly so strong or decidedly green in colour as
that from the variety of fluorite known as chlorophane.

This altered form of topaz differs from zoisite in not
fusing to a light-coloured slag, in giving off more H,, O in
matrass, in being less hard, and in not gelatinising with
HCI after fusion. Epidote has nearly the same composi-
tion as zoisite, but contains as an essential much Fe, and
thus affords a black slag by fusion on coal. Wollastonite
is easily decomposed by HCI with the separation of Si, but
does not form a jelly. Tt is also easily fusible to a glassy
globule; it therefore cannot belong to this species. In
addition there exists a dissimilarity in both hardness and
specific gravity. It hag a strong outward resemblance to
spodumsne, and has been considered one of the alteration
products of that species.

As the substance presented so many unusual characters,
a specimen was submitted to Mr. Robert Sticht, who gener-
ously had most careful analyses made, and as his report is
replete with scientific data of considerable mineralogical
interest it is herewith produced in full. Mr, Sticht
remarks: —

“The results on No. 1 are as follows:—The contamina-
tions were knocked off, and only the clean material was
analysed. However, it was quite obvious that even this
contained an admixture of fluorite, which could not very
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well be separated, so that it has undoubtedly affected the
analytical results. The latter are as follow:—

Per cent.
Insoluble portion = 854
Soluble portion—
Al O s = 40
Ca F, = 696
Loss on ignition = 4-8
101-16

This has to be explained as follows: —The insoluble por-
tion was that part not affected by acids. The soluble
portion was extracted by treatment with aqua regia, but
as the ‘solubles ' and ‘insolubles ' did not aud up 120 per
cent. a special test was made by subjecting the stuff to a
fairly high heat. In this treatment, not alone whatever
water may have been present there was driven out, but
doubtless also a certain portion of fluorine, and, as it may
have been present, some hydroxyl, which is now considered
to be present in topaz. For this reason the determination
of the ‘solubles * is probably slightly incorrect. Neverthe-
less, the errors do not affect the general acceptation of
the material as topaz. It is only a moot point whether
the soluble alumina is to be added to the insoluble alu-
mina or not. As far as concerns the calcium fluorite,
which was found in the soluble portion, this may be
regarded as being extraneous matter, but it is uncertain
how much fluorine may be included in the ignition loss.
The insoluble portion analysed for itself gives the follow-

ing results: —
= Per cent,

20-6
470
© 1246

Si 0,
Al, O
F

89-2
The analysis as a whole may therefore be arranged as
follows, allowing a small discrepancy in the fluorine: —

Found total— Per cent,
Si 0, = 206
Al, O, = .510
Cu = 397
F = 159
Ignition loss, i.~., 100-07
H,0, HO, F, &c.= 48

104-87
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“ Rearranging according to solubility, we have as fol-
lows: —

Insolubles found — Per cent.
8 0, = 296
Al, O, = 47°0
F — 12'6
e 892
Solubles found—
Al, O, — 440
Ca F, = 699
— 10-99
100-19

“T have allowed a small disparity to creep in here in
the fluorine. The amount actually found in the “ insol-
ubles’ was 12°6 per cent.; the total was 159, leaving for
the soluble part F 3'3 per cent. The 3'57 per cent. Ca,
however, require 342 F, giving a total of 6°99. To sim-
plify matters, and in view of the difficulty of determin-
ing fluorine, I have taken this 6:99 rather than leave any
of the CaO free, which would be an unnecessary complica-
tion.

“Taking the ‘insoluble’ portion alone, we find that its
percentage composition is—

Per cent.
Si 0, = 33-19
Al, O, = 52-69
F = 14-12

100-00

Now, it is quite possible that one is acting correctly in
adding the ‘soluble’ alumina to that in the ‘insoluble,
for the reason that doubtless topaz is affected by acids,
just as it is affected by heat, so as to suffer a decrease in
weight. TIf the ‘soluble’ and ‘insoluble’ alumina are
taken together, and the CaF, fs excluded, then the figures
become as follow: —

Per cent.
8i 0, = 20-6
Al, O, = 510
F = 12-6
032

Ca F, = 6-99
Loss, H, O, 100-19

0, F =

48

104-99
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The percentage composition of the first portion is—

Per cent.
8i 0y e 81-76
Al, 0, = 54-72
F = 13-52
10000

If this is brought to the 107 per cent., which is the usual
result of a topaz analysis, we get—

Per cent.
Bl as = 33-08
ALy Oy = 58-55
F = 14-47

107-00

This shows the effect of a deficiency of fluorine, as com-
pared with the analyses in Dana.
“ Assuming that topaz is a silicate of alumina, with

portion of the oxygen in the aluminium oxide replaced by
fluorine, then the composition becomes the following:—

Per cent.
Insolubles—
S0, = 20-6
Al, O = 39-78
Al, F, = 18:54
8792
Admixed Ca F, = 99
94901
H,0, HO, F, &c. = 480
99-71

The final conclusion is that, “ on the whole, it may be
stated that the analysis presents a remarkable likeness to
Dana’s No. 8 from the Mt. Bischoff massive topaz ” (vide
Dana, “ System of Mineralogy,” page 494),

Alteration Product—AcHLUSITE (Fluosilicate of Alumin-
ium and Sodiwm + H, 0).

This extreme homogeneous derivative of the last-men-

tioned alteration product of topaz is genmerally of a rich

oil-green colour, showing from somewhat pale to dark-
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oreen shades. Occasionally it is bright-green It has a
waxy to resin-like lustre, with a smooth and unctuous feel,
with much the general appearance of ordinary steatite. It
is always opaque, but shows slight translucency at the edges.
There are numerous irregular cleavages, the surfaces of
which are usually extremely smooth and polished. All
indications of crystalline structure are perfectly masked.
The hardness is much lowered = 2 — 2'5. The substance
does not respond to the emanations of radium bromide.
This may be classed as a member of that most unsatis-
factory group known as the hydro-micas, but distinguished
by the high sodium contents, as shown by the analysis so
kindly undertaken by Mr. Robert Sticht. It apparently
occurred in quantity in following the lode at the
Shepherd and Murphy Mine associated with considerable
fluorite, and not rarely with embedded cassiterite, wolfram-
ite, and normal, well-developed, small crystals of topaz,
which were in no respect altered.

The following are the analysis and remarks afforded by
Mr. Sticht, viz.: —

“The analysis of this presented no such difficulties as
No. 1, and is as follows:—

Per cent.
Total 8i O = 40°6 (nearly all insoluble)
g Aly O = 37°0
, Mg 0O = 0-72
s K, O — 2-29
" NB.2 (0] = 6-32
Ca F, = 51
Los= on 1crmtlon = 84
100-43

This analysis also shows the presence «f fluorite, us well
as a fairly heavy amount of volatile matter, together
with which, however, may likewise be included HO, F, &c.
There was about 73 per cent. of insoluble residue, which
included nearly all of the silica and most of the alumina,
It only contained a trace of F, so that the dissociation
of the original topazisation was complete; but very little
of the silica went into the portion soluble in acids, 8 per
cent. of the alumina accompanying it, together with some
of the other elements.”

Although topaz is presumed to originate in the acid
rocks, such as granite, by pneumatolytic action, and in
some cases to be of secondary origin, it may 1tself suffer
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extreme alteration and decomposition by substitution and
hydration, and by this means, as before stated, pass into
such substances as the hydro-micas.

331. TourMALINE (Silicate of Aluminium, Boron, and other
Elements ).

This species belongs to the hexagonal system of crystallisa-
tion, but commonly assumes the form of three-sided prisms.
which are strongly striated longitudinally, and have rhom-
bohedral faces at the crystal extremities. The opposite
extremes of the crystals are dissimilarly terminated, hence
they are hemimorphic; they are also pyro-electric to a
marked degree. This mineral affects commonly a columnar
habit, which is often strongly radiating or divergent. It
varies in colour to an infinite degree. In this island it is
only known to occur black, brown, and green. Many of the
highly-coloured kinds are valued as gems, such as the
rubellite or red variety, the indicolite or blue variety ;
but the green, puce, and other colours are also highly valued
when clear and transparent. Tofirmaline of the black
or schorl variety is a most persistent companion of tin
ore, and with the exception of quartz the most abundant
associate. It is often minutely disseminated throughout
tin-bearing rocks. Rocks are almost always tourmalin-
iferous in the tin-mining districts here as elsewhere. It
is generally supposed to have been formed by the action
of boron and fluoric vapours acting on the felspathic and
micaceous constituents of the acid stanniferous rocks.
Rosenbusch says (“ Microscopical Physiography,” p. 184)
that, “ Tourmaline is not directly secreted out of the erup-
tive magma in eruptive rocks, but resulted from the action
of fumaroles, carrying fluorine and boron, on the eruptive
rock, especially on its felspar and mica.” The common
black variety occurs abundantly in drift at Moorina, and
in the vicinity of Mt. Cameron, the undivided prisms some-
times measuring over 24 inches in diameter; at Killi-
krankie Bay and the south end of Flinders Island it occurs
of large size, penetrating the altered granite as well as in
free lumps; in the tin-wash it occurs with topaz and large
quartz crystals; at Heemskirk it is remarkably plentiful,
often in radiating bunches of considerable size—the crys-
tals have been found penetrating and enclosed in quartz.
At Ben Lomond it is equally abundant, and generally on
the eastern tinfields; at Schouten Main ; Granite Tor; Mt.
Cameron; Housetop; Cape Barren Island; Pieman
River; Meredith Range; at Mt. Ramsay; in the stan-
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niferous granite abutting on to amphibolite; and at Bell
Mount, Middlesex. In short, it is extremely rare to find
tin ore unaccompanied by this mineral. Green tourmaline,
or zeuxite, is a local form, which at Mt. Bischoff is
extremely abundant, and practically constitutes a rock-
mass in portions of the mine. The crystals are small, and
so interwoven as to partake of the nature of a felted mass.
The crystals rarely exceed an inch in length, being com-
monly quite minute. They sometimes form fine tufted
masses of radiating acicular crystals in small cavities. It
varies at the Bischoff to a greyish-blue colour, but the
green is the most abundant. The finest development of
this variety occurs at the Stanley River, at which locality
the individual crystals are often larger than those so
abundant at Bischoff, and the colour is more intense. It
also occurs sparingly at one or two places on Mt. Heems-
kirk, and at all localities it appears to accompany tin
ore. Brown tourmaline occurs in somewhat small prisms
arranged as radiating bunches in a quartz matrix at Mt.
Ramsay; while at Glenora, near the Gap at Mt. Heems-
kirk, it occurs rather abundantly of a distinet dull hair-
brown colour. The common black form is also known
under the Cornish vernacular name of “schorl.” Pseudo-
morphs of the green-coloured variety after orthoclase are
fairly common at the Stanley River, and also occasion-
ally occur at Mt. Bischoff. The light greyish-blue, dense,
and more massive tourmaline of Mt. Bischoff was analysed
by Dr. H. Sommerlad in the laboratory of the Royal
Mining Academy of Clausthal, Hartz, with the following
results : —Silica, 26'86; alumina, 36°72; boron trioxide,
10°56 ; iron protoxide, 5'66; manganese protoxide, 0:66;
lime, 0-34; magnesia, 3'92; potassa, 1'11; soda, 3'57;
water, 1°16; fluorine, 0'61; total, 101°17. Spec. grav.,
3:042. At Mt. Ramsay this “schorl ” variety occurs as
long, intensely black prisms, of the characteristic form,
penetrating and embedded in solid white quartz. The
individual prisms are at times up to nearly 3 inches in
length and well formed.

“ One of the most noteworthy occurrences of tourmaline
in Tasmania is that which is developed in the granite of
Mt. Heemskirk. The normal granite has a reddish hue,
and contains areas in which the colour is notably paler.
The latter variety is characterised by the presence of an
enormous number of spheroidal nodules composed of
quartz and tourmaline, the majority of which range in
diameter from 2 to 5 inches. They prove more resistant
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than the granite enclosing them to the process of weather-
ing, and therefore stand out in relief upon the exposed
faces of the rock. The nodules usually show a radial
arrangement. of their constituents. Those areas in the
granite in which these nodules are developed carry the
stanniferous lodes.” (L. K. Ward.)

This mineral, which characterises a common modifica-
tion of the acid rocks, more notably near the selvage of
contact, or may more rarely permeate rocks adjacent
to the granite, and whose presence depends upon the actual
introduction of boron and fluorine emanations, has been
obtained in the vicinity of Mt. Lyell, at a locality in
proximity to the original mine workings, on what is now
the property of the Mt. Lyell Mining Company; but the
exact spot cannot now be detected. It was reported to
afford a remarkably high assay return for gold, but that,
judging from the specimens now in collections, is open to
doubt. It occurs as a closely interwoven, fibrous, and
matted mass of a dark-green colour, throughout which
are interspersed patches and irregular granulary milk-
white quartz. The tourmaline, both green and brown,
is often in the form of extremely fine, almost micro, hemi-
hedral needles which not rarely show a distinctly divergent
and radiating grouping, the needles often embedded and
penetrating the quartz granules. The general colouration
and character of the occurrence separate it from any
other known form of the species occurring in the island,
although it has some resemblance to that so abundant at
the Stanley River, and still more distinctly to the well-
known occurrence at Mt. Bischoff.

As tourmaline has not previously been recorded from
Mt. Lyell or vicinity, the occurrence is of some special
interest. It may be noted that the distinctly acid mineral
molybdenite has been detected, but in extremely small
quantity, on the Lyell Tharsis Mine, which is in the neigh-
bourhood of the reputed locality from which the specimens
of tourmaline now in question were obtained, and about
which occurrence no doubt can exist.

332, TuxcstiTe (Tungsten Trioxide).

Occurs as pulverulent, earthy, and, more rarely, semi-
crystallised patches and bands of a more or less intense
yellow colour. It is commonly adherent to and coating
wolframite, from the decomposition of which it is derived.
Ben Lomond. It has occurred with wolframite and scheel-
ite in a quartz matrix at the North Pieman Heads.
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333. TurciTe (Hydrous Sesquioxide).

An iron ore with the general aspect of fibrous horn-
stone, with a red streak. Hardness = 5, 6. Localities:
Blythe River; at the Comet Mine, Dundas; the Manganese
Hill, Zeehan ; at the Magnet it is fairly plentiful as a por-
tion of the lode outcrop.

This is a common ore of iron, which is often mistaken
for limonite. It may be distinguished by its pronounced
decrepitation. It contains 5'3 per cent. of H, O.

334, Uravite (Pseudomorphous Amphibolite, with the
external form of Augite).

This secondary mineral has been optically detected in
petrographical work, and in the limurite rock of the Cole-
brook its presence is very pronounced. It is derived from
the alteration of augite, which in the limurite is often fur-
ther advanced to actinolite.

335. Vawapinite (Vanadate of Lead).

Obtained in extremely limited quantity as small
implanted globules and thin incrustations on siderite, with
minute crystals of galenite and sphalerite. It is of a red-
dish-yellow colour normally, but weathers yellow,and again
fades to a dirty-brown. Bell's Reward Mine, Heazlewood,
and at the Hampshire Silver Mine. Occurs in groups of
hexagonal prisms of a deep reddish-brown, with a resinous
lustre, Magnet Mine.

386. Variscite (Hydrous Phosphate of Aluminium).

As incrustations, often with a uniform surface. General
character somewhat dull, but of a bright emerald-green
colour, and thus sometimes mistaken for an ore of copper.
Associated with wavellite, Back Creek; and implanted on
the cleavages of quartz, Lefroy.

337. Vavquerinite (Chromate of Lead and Copper).

This is a rare mineral, which hitherto has been con-
sidered peculiar to the silver-lead mining districts of
Siberia. The mineral as occurring here has a peculiar
siskin-green colour. It is found in an amorphous, some-
what mammillated, mass, of a dull appearahce. Before
the blowpipe and in mitric acid it gives all the character-
istic results. It has been obtained in moderate quantity
with galena and arsenical pyrites, near George's Bay; in
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minute particles with crocoisite, Adelaide Proprietary Sil-
ver Mine, Dundas.

338. Vivianite (Phosphate of Iron).

In groups of crystals, which are occasionally nearly half
an inch in length; from cleavage planes in rock, adit, Mt.
Bischoff; in blue and green amorphous clay-like mass,
Waratah River; in crystallised bunches, No. 1 North
Pioneer Reef, at Waterhouse ; as a soft clay impregnated
with the phosphate, Supply Creek of a dark-blue colour
in fibrous radiating bunches, with granular quartz, Lucy
Creek, Pieman River; in large quantity disseminated in
decomposing argillaceous shale, North Bischoff.

389. Vovrzite (Ozysulphide of Zine).

Formed as an incrustation of a thin lamellar structure,
and globular; colour, clove-brown; very rare. Silver
Crown Mine, Zeehan. Also in small quantity at the Her-
cules Mine, Mt. Read.

340. WaveLLite (Hydrated Phosphate of Aluminium ).

This is always in all known localities a rare mineral.
It has been discovered in a rock-cutting in a greyish-green
clay slate. The mineral occurred in the cleavage planes
of the rock in the form of flaky radiating discs and hemi-
spherical forms of a white and glistening appearance,
which are usually under an inch in diameter.

Australasian Slate Quarry, Back Creek; on the Forth
River, south of the Van Diemen’s Land Company’s block in
1864. associated with galena and blende (James Smith);
at Mt. Ramsay, as white circular patches with a strongly
radiating structure and glistening surface, implanted upon
hornblende ; of small size in altered slate at Mt. Bischoff;
also at the Den, near Lefroy.

This mineral was first noticed by Professor G. H. F.
Ulrich, about 1876, on the occasion of an inspection of, and
report upon, the Australasian Slate Quarry, Back Creek,
for Messrs. Lyell and Gowan, Melbourne. Many fine
examples were then collected, a series of which Professor
Ulrich placed in the mineral collection of the Technological
Museum, Melbourne. Occurs in small white dises, with
the characteristic radiating structure implanted on the
cleavages of sandstone; Ballast Quarry, Zeehan-Comstock
Line; also as small globular a.ggre%abes of a pa.le yellowish-
green, in cavities in limestone, M
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341. WeLpite (Silicate of Aluminium and Soda).

“ Amorphous; under the microscope, cryptocrystalline ;
optically negative; H = 5'5; G = 2'98. Lustre, vitreous
or pearly, opaque, white ; in thin splinters, subtranslucent ;
tough ; fracture even. Comp-silicate of alumina and soda,
with traces of lime and ammonia. Before blowpipe fuses
at 3 with intumescence to a blebby glass. From the
unequal distribution of free silica and the presence of
ammonia, it is probable that the substance is the product
of transmutation of a felsitic or kaolinitic rock. If it can
be shown from its mode of occurrence that it is not merely
an altered rock, then it is undoubtedly a new mineral
species, to which the appropriate name of weldite might
be given. (Note by Professor F. M. Krause, of the Bal-
larat School of Mines, in the Proceedings of the Royal
Society of Tasmania, 1884.)

Locality : Weld River, Upper Huon (C. Glover). Mr.
F. Stephens states It may be described as a massive
band interstratified with bands of quartzite and other
altered rocks; and Mr, Glover has traced it for a mile in
the direction of its strike 7 (loe. cif. ).

342 WiLLemrire ( dnhydrous Silicate of Zine).

Obtained in small compact patches, yellow-brown colour
and dull lustre. Bell's Reward, Whyte River, and at the
Heazlawood Silver-lead Mine, Heazlewood River.

This mineral belongs to the hexagonal system, but is only
known to occur in this island in the amorphous form,

343. Wurrentre (Molybdate of Lead).

A somewhat rare salt of lead. Tt crystallises in the
tetragonal system, but affects thin tables, which are often
extremely so and quite clear. It varies much in colour,
being often bright orange-yellow, or again brown, and
occasionally green.

“ Occurs, though rarely, in the lode of the Hampshire
Hills Silver Mine, associated with very fine-grained galena
and sphalerite. The crystals are of a brownish-yellow
colour, and square, thin, tabular, with rounded basal plane,
and hemihedral planes of the octagonal prism are dis-
tinetly recognisable round the edges.” (Ulrich.)

344. WorLrraMITE (Tungstate of Iron and Manganese ).

This mineral crystallises in the monoclinic system,
although its common mode of occurrence is in the massive
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state. It is usually in opaque, brownish-black, cleavable
masses; more rarely in distinct, more or less radiating
blades, with a brilliant lustre and brown streak. It is a
common associate of tin ore, the separation from which
causes considerable inconvenience to the miner. The
usual method successfully adopted for the separation of the
tin ore from the contaminating wolfram is to use one of
the several magnetic processes. The specific gravity of the
two minerals so closely approximates that separation by
gravitation is rendered practically impossible. Wolframite
has become of great economic importance, as a small pro-
portion of tungstic acid has been found to increase the
hardness and tenacity of steel; hence, when used in this
way, the resulting acetate is known commercially as tung-
sten steel. It is ome of a group of minerals constantly
connected with the acid eruptive rocks, consequently the
associated gangue is almost invariably quartz. The pure
mineral contains approximately 60 per cent. of the metal
tungsten, or, as the element is sometimes called, wolfram-
ium. A nearly pure Mn WO,, named hiibnerite, is fairly
well known as occurring under similar conditions and
associations as wolframite, but it has not been detected
in this State. It is known to occur in New England, New
South Wales. It is brownish-red to brown in colour, with
small bladed habit, and may be easily overlooked. From
a commercial point of view this form is equally as valu-
able as wolframite, but has not been found so abundant in
nature. The rare tetragonal species reinite is only known
as from Kei, Japan.

Ferberite, a presumed Fe WO,, with a small amount
of manganese, has been described from Spain. The physi-
cal characters of this variety exactly agree with the min-
eral occurring at the Oonah Mine, Zeehan. It is massive,
granular, with some imperfect planes of crystallisation,
with an imperfect vitreous lustre, and submetallic. It is
sparingly found closely mixed with stannite and pyrites
in what is known as the stannite lode. At the All Nations
Mine, Middlesex, some remarkably line erystals have been
obtained. They were large, extremely black, and lustrous,
rivalling those from the classic localities of the Zinnwald
and Schlaggenwald. They occurred implanted on the side
of a cavity in a quartz lode, the crystals of quartz being
almost equally well developed. At the Shepherd and
Murphy Mine, at the same locality, similar crystals are
not infrequent, but they are somewhat smaller in size,
occasionally showing interesting terminations and modifica-
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tions. In this mine they accompany, besides the usual
quartz, small topaz crystals, with cassiterite, bismuth (sul-
phide and carbonate), fluor and talcose spodumene. At
the mineral section originally known as the Mt. Black
Prospecting Association, at Mt. Dundas, it occurs in small
patches in a dense mass of fluorspar and chalcopyrite, with,
more rarely, blades of bismuthinite, and intensely black
radiating bunches of tourmaline.

About 1 mile a little east of south of the Mayne's Tin
Mine, at Heemskirk, on the extreme west, a very interest-
ing find of partially pseudomorphous wolframite has been
made. The crystals of the original mineral are extremely
well-formed, of the normal character, and fairly large in
size. The whole mass of the crystals is more or less altered
to scheelite. Sometimes the planes are faced by a thin
layer of the tungstate of lime of a glistening pale-yellow
colour, and more rarely one-half of the crystal will appear
to be thus transmuted. At the Bischoffi Mine, wolframite
is remarkably rare, and when found it is in but compara-
tively small patches attached to the topaz-porphyry so
characteristic of the mine. It is stated by the late Pro-
fessor Ulrich to occur pretty frequently in the West Bis-
choff tin lode in aggregations of rather ill-developed
crystals, also impregnated in small patches and irregular
grains. The matrix is generally quartz, but sometimes an
intimate mixture of apatite and topaz occurs, and in hol-
lows of such specimens the rare mineral monazite is found.

At Storey’s Creek and other places in the vicinity on
Ben Lomond a considerable quantity has been mined and
exported. It occurs with cassiterite, with quartz, in some-
what altered granite impregnated with white muscovite
mica. Other localities are the Ethel Mine, Blue Tier;
North Pieman River, near the coast; Black Bluff Mount-
ain; Mt. Thomas, near Mt. Claude; Great Mussel Roe
River; Mt. Rex Tin Mine; and other places of less
importance.

345 Worrastonite (Silicate of Caleium ).

Also known as ““ tabular spar.” It is doubtfully referred
to the pyroxeme group. It belongs to the monoclinic
system of erystallisation, and is common to metamorphic
limestone formations, and in regions of granite, as a con-
stant alteration. It occurs at Highwood, south of the
Hampshire Hills, where it apparently gradually merges
into a crystalline rock much resembling a variety of
diallage. Here it is white and granular, with individual
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fibrous structure. At the Shepherd and Murphy Mine,
Bell Mount, it is found in patches and veins in the garnet
rock.

346. Wurrzirte (Heragonal Zine Sulphide ).

A rare zinc mineral, differing in crysiallisation from
sphalerite. It is hemimorphic in habit, and by that char-
acter may be recognised when in crystals.  Usually it
occurs in columnar masses. Hercules Mine, Mt. Read ;
and Magnet Silver Mine, Magnet.

347. YantHOSIDERITE (Hydrous Sesquiozide of Iron).

This oxide of iron is found as an incrustation, often in
silky needles of a bright-red colour, but usually occurring
in a powdery form. It is abundant coating the vughs in
and on the harder portions of the gossan capping the lode
at the Magnet Mine. It is often found exuding from the
roof and walls of old mine workings, as is the case at the
Farrell Mine, at Tullah.

348, YrrrocERITE (Hydrofluoride of Calecium, ¥ ttrium,
and Cerium ).

This is a rare mineral, occurring in amorphous masses
of small size, which usually exhibit a subecrystalline surface,
It is reddish-brown in colour, and occurs imbedded in the
amphibolite rock peculiar to Mt. Ramsay. (W. R. Bell)

In writing about this mineral the late Professor Ulrich
remarked, “I have a suspicion that this mineral has
probably been mistaken by Mr. Bell for either axinite or
titanite, both of which I identified in the Mt. Ramsay
amphibolite.”

349. Zawrarite (Carbonate of Nickel).

This mineral is also termed “ emerald nickel,” from its
beautiful green colour. It occurs as varnish-like coatings,
and as thin incrustations on chromite and magnetite, being
constant to one or the other. It more rarely forms mammil-
lary or stalactitic crusts on the same minerals. Although
containing 59'6 per cent. of nickel protoxide, it is too
uncommon in nature to be of any commercial importance
as an ore of the metal. It is probably more profuse at its
only known locality in this island, in a high hill on the
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north side of the Heazlewood River, than at any other
recorded locality. It is found at the Heazlewood in con-
nection with the serpentine of the locality, coating the
walls of irregular fractures and incrusting the minerals
connected with that rock, and always more or less in
association with a highly nickeliferous variety of pent-
landite. It has been reported to occur in limited quantity
at Texas, Pennsylvania, U.8.A.; in Galicia, in Spain; at
Unst, Shetland Isles; and a few other localities.

350. ZEroLITES.

These are a well-marked series of crystalline hydrated
silicates, all containing aluminium, but in the great
majority a proportion of calcium or sodium, or in many
cases both, are present. They result from the alteration
of felspathoid minerals and felspars. Many are somewhat
unstable, and sometimes merge into each other. The
hydration may occur as water of crystallisation, but also
as hydroxyl belonging to the silicate molecule. They are
remarkably plentiful, both as to quantity and species, in
basic amygdaloidal rocks, although they are not unknown
in mineral veins. The nephelinite of the Shannon Tier
produced several fine species, all of an immaculate milk-
white. The basaltic rocks of Middlesex, Patersonia. Derby,
Bischoff, and elsewhere in the island are replete with more
or less fine examples of these model crystallisations. The
Mesozoic diabase, which is so pronounced a feature in the
geology of the island is not without interest from a zeolitic
aspect. The phonolitic complex of Port Cygnet affords a
few forms, and the same is the case with respect to the
trachydolerite of Table Cape and Circular Head.

See AnaLciTe, CHABASITE, GMELINITE, HYDRONEPHELITE,
LaumonNiTE, MESOLITE, NATROLITE, PHACOLITE, PHILLIP-
SITE, SCOLECITE, STILBITE, THOMSONITE.

351. Zrvxite ( Ferriferous Tourmaline ),

A peculiar variety of tourmaline of a dark-green colour
and tufted habit. It is remarkably characteristic of the
tin occurrence at Mt. Bischoff, where it is found in vast
abundance, often forming rockmasses of considerable size.
Its common habit is as short acicular crystals, which are
irregularly interlaced together. It is found at the Stan-
ley River tinfield in considerable quantity, and it has also
occurred at one or two localities at North Heemskirk in
connection with the tin lodes there. At the Stanley River
it is also found pseudomorphous after orthoclase felspar.
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3852. Ziwcire (Ouwzide of Zinc).

Only known to occur as small amorphous patches on
siderite, quartz, and other veinstone. The colour is a
somewhat bright red. Heazlewood Silver-lead Mine.

353, Zircon (Siicate of Zirconium).

This mineral is isomorphous with cassiterite. It forms
when cut and polished a beautiful gemstone, for which
purpose the Tasmanian specimens are peculiarly adapted
on account of their high lustre, in which respect they per-
haps excel those from all other localities, although they are
not, as a rule, so highly coloured as those obtained in
Northern New South Wales and Southern Queensland.

As occurring here they are usually more or less trans-
parent. In colour they vary through many shades of
brown to red, and although occasionally fine clear stones
of good colour are obtained, they are usually much clouded
with darker tints. The zircon presents three distinct
varieties of colour, viz., the jargon, yellow-brown; the
hyacinth, bright red; and that termed zirconite, which is
almost opaque, and reddish-brown in colour. All three
are fairly abundant here. In this island it has not appar-
ently been obtained in sitw, but doubtless originates from
the detritus of the granite rock. It is abundant in the
stanniferous drifts of the North-East Coast, where it occurs
with topaz, pleonaste, and quartz. Well-developed crystals
are of extreme rarity, as they are generally much water-
worn. The specimens from near Table Cape are, as a rule,
darker and brighter in colour than those occurring on the
tinfields; but they are commonly more fractured, although
fairly good crystals are not nearly so rare.

It has been found clear and colourless at the Blythe
River; in beautiful glassy and lustrous crystals, ranging
from one-eighth of an inch in length to extremely minute,
Meredith Range and North Pieman; in many colours—-
yellow, green, and red, to colourless—Boat Harbour, near
Table Cape ; in many variations of colour, including bright
clear red, Flinders and Long Islands, Bass Strait; in large
numbers, often of considerable size, in drift, Moorina, Weld
River, Thomas’' Plains, and other places on the North-
eastern tinfield.

Abundant as a constituent in hornblende-gneiss, from
the Forth River. It occurs as grains and elongated prisms
which often penetrate the hornblende.

Respecting the zircons from Boat Harbour, Dr. Ander-
son writes (“ Records of the Australian Museum,” Vol. V1.,
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Part 2, 1905):—“ Mr. Petterd is of opinion that the
mineral is a product of contact metamorphism in granite
country. The zircon is accompanied by blue sapphires,
menaccanite, and other detrital minerals. One fairly well-
developed, doubly-terminated crystal was determined.
The forms present are a (100), m (110), p (111), v (221),

u (331), and z (131), of which @ and p predominate. The
crystal is dark-red in colour, and shows a striated area in
one part. All the forms are present with the full com-
plement of faces, except u, which has but two, The crystal
measures approximately ‘10 mm, in diameter. Sp. g,
4'57.”

354. ZinkenitE (Sulphantimoniate of Lead).

Although this mineral is known to crystallise in the
orthorhombic system the crystals are rarely distinet, and
are extremely rare. It occurs plentifully in the massive
form at the south workings No. 1 level, Magnet Mine.
It is constantly semi-fibrous, with an uneven fracture,
metallic lustre, and steel-grey colour. As occurring at the
locality mentioned it is highly argentiferous, often con-
taining hundreds of ounces of silver to the ton. It is
associated with galena, pyrites, and dolomite. In its
fractures and jomnts there occurs a peculiar secondary
mineral, which is exclusively derived from its decomposi-
tion. This secondary mineral assumes the form of very
small discs composed of divergent milk-white spicules,
which are commonly clustered together in radial form.
They have a bright shining lustre, and hardness of about
1'56. They are closely attached to their base, and of such
extreme tenuity that it is practically 1mposslble to secure
enough material for a satisfactory analysis. A minute
quantity before the blowpipe gave the qu 1ta.b1ve reactions
for sulphur, antimony, and lead, with H, O. It appears to
be a basic sulphate of the metals menhioned, and 18 in all
probability a new compound closely allied to lamproph-
anite.

355. ZinNwALDITE (Lithia Muscovite ),

This is the characteristic white mica of the stanniferous
granites, and as such it occurs in the old tin-mining local-
ities, such as Zinnwald, Altenberg, and similarly in Corn-
wall. It is consequently abundant throughout the tin-
bearing granites of the east coast mining district, and the
same applies to the Ben Lomond, Heemskirk, and other
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localities. Before the blo-vpipe it fuses with intumescence,
colouring the flame purplish-red ; and also reacts for iron.

356 Zorsite (Basic Silicate of Calcium and Aluminium ).

This orthorhombic mineral is of unusual occurrence
microscopically, but it is an essential constituent of the
zoiste-amphibolite which occurs as a schistose rock-belt near
the township of Hamilton, River Forth, and the Colling-
wood valley.
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I11I.
Iv.

THE MINERALS OF TASMANIA.

CLASSIFIED LIST OF THE MINERAL SPECIES
KNOWN TO OCCUR IN TASMANIA,

SYNOPSIS.

. Native ELEMENTS,

SurpHipEs, TELLURIDES, SELENIDES, ARSENIDES, ANTI-
MONIDES, BISMUTHIDES.

Compounps oF CHLORINE, BromiNE, loDiNE,
Fruoring CoMPOUNDS.

. Oxyeen CoMPOUNDS.

I. Oxzides, or Binary Ozygen Compounds.

(i) Oxides of Elements of Gold, Iron,and Tin Groups.
(1i) Oxides of Elements of Arsenic and Sulphur

Groups. -
(iii) Oxides of Elements of Carbon-Silicon Group.
II. Ternary Oxygen Compounds.
1. Bilicates.
A. Anhydrous Silicates.
(1) Bisilicates.
(11) Unisilicates.
(ii1) Subsilicates.
B. Hydrous Silicates.
(i) General Hydrous Silicates.
(i1) Zeolites.
(1i1) Margarophyllite Section.

2. Tantalates, Columbates.
3. Phosphates, Arsenates, Antimonates, Nitrates.
A. Phosphates, Arsenates, Antimonates,
(1) Anhydrous.
(11) Hydrous.
B. Nitrates.
4. Borates.
5. Tungstates, Molybdates, Vanadates,

6. Sulphates, Chromates, Tellurates.
(i) Anhydrous.
(11) Hydrous.
7. Carbonates.
(i) Anhydrous.
(1i) Hydrous.

8. Oxalates.
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VI. HyprocarBoN CoMPOUNDS.

Antimony
Arsenic
Bismuth
Copper
Diamond

Goid e

Argentite
Bournonite
Bismuthinite
Berthierite
Boulangerite
Bornite
Breithauptite
Chalcopyrite
Covellite
Chalcocite
Dufrenosite
Freibergite
Galenite
Huascolite
Histrixite
Lillianite
Jamesonite
Marcasite

Arsenopyrite
Cobaltite

Chloanthite
Leucopyrite

11I. CompoUNDS oF CHLORINE, BROMINE, AND loDINE.

Atacamite
Cerargyrite
Embolite

Chlorophane
Fluorite
Prosopite

I. Narive ELEMENTS.

Iron

Lead )
Mercury (?)
Osmiridium
Platinum (?)
Silver
Sulphur

II. SuLpHIDES, ARSENIDES.
(Tellurides and Selenides are not known to occur.)

Sulphides.

Molybdenite
Mariatite
Millerite
Plagionite
Przibramite
Pentlandite
Pyrargyrite
Pyrrhotite
Siegenite
Sphalerite
Stannite
Stephanite
Stibnite
sternbergite
Stromeyerite
Voltzite
Wurtzite
Zinkenite

Sulpharsenides.

Proustite
Glaucodote

Arsenides.

Niccolite
Smaltite

Halite
Todyrite
Matlockite

IV. Fruorine CoMPOUNDS.

Pycnite |
Yttrocerite
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V. Oxyeen CoMprounps.
1. Oxides, or Binary Ozygen Compounds.
(i) Oxides of the Elements of Gold, Iron, and Tin Groups.

Asbolite Limonite
Anatase Magnetite
Beauxite Manganite
Braunite Massicot
Brookite Melaconite
Brucite Menaceanite
Cassiterite Minium
Chaleophanite Periclasite
Chalcotrichite Picotite
Chrysoberyl Pleonaste (Spinel)
Chromite Psilomelane
Corundum, vars. Sap- Pyrolusite
phire, Oriental Topaz Rutile

Cuprite Stichtite
Diaspore Stilpnosiderite
Franklinite Turgite
Goethite Wad
Hematite Xanthoriderite
Hereynite Zincite

(i) Oxides of the Elements of Arsenic and Sulphur Group.
Arsenolite Senarmontite
Bismite Stibiconite
Cervantite Valentinite
Kermesite Wolframite

Molybdite

(i1i) Oxides of the Elements of Carbon-Silicon Group.
Quartz—
A. Vitreous Vars.
Rock Crystal.
Smoky.
B. Crypto-crystalline Vars.
lg’aaanit-e, Chalcedony, Cornelian, Prase, Sinter,
Chert, Jasper, and others.
C. Other Vars,
Common Opal, Resin, Wood and Semi-opal,
Hydrophane, Cacholong, Menilite, Hyalite,
Geyserite, and Infusorial Earth.

I1. Ternary Ozygen Compounds.
1. Silicates.

A. Anhydrous Silicates.
(1) Bisilicates.

Arfvedsonite Hornblende
Actinolite Hypersthene
Augite Lencophamte
Asbestos Pectolite
Aegerite Pyroxene
Beryl " Schillerspar
Cossyrite Tremolite
Diopside Uralite
Enstatite Wollastonite

Hedenbergite
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(11) Unisilicates.

Adularia
Agalmatolite
Anorthite
Anorthoclase
Allanite
Axinite
Biotite
Chrysolite (Olivine)
Damourite
Elwolite
Epidote
Eulytine
Fayalite

Garnet, vars. Almandite,

Aplome, Grosularite,
Johnstonotite, Melanite
Gilbertite
Haiiynite
Idocrase

Ilvarite
Iolite
Ivaarite
Lepidomelane
La. radorite
epidolite
L1t omarge
Microcline
Muscovite
Melilite
Marialite
Mizzonite
Nephelite
Oligoclase
Orthoclase
Scapolite
Smithsonite
Zinnwaldite
Zircon

(i11) Subsilicates.

Andalusite
Carpholite
Collyrite
Danburite
Datolite
Hisingerite
Kyanite

Pycnite
Sillimanite
Titanite (Sphene)
Topaz
Tourmaline
Zeuxite

Zoisite

B. Hydrous Silicates,
(i) General Section of Hydrous Silicates.

Allophane Restormelite
Chrysocolla
(i1) Zeolite Section.

Analcime Phillipsite
Chabazite Phacolite
Gmelinite Scolecite
Laumontite Stilbite
Mesolite Thomsonite
Natrolite

(iii) Margarophyllite Section.
Batchelorite Plinthite
Chlorite Prochlorite
Clinochlore Pyrophyllite
Deweylite Pimelite
Fahlunite Rhodochrome
Halloysite Saponite
Kaolinite Steargillite
TLeuchtenbergite Serpentine, vars. Chryso-
Margarite tite, Marmolite, Picro-
Miloschinite lite, Picrosmine, Retino-
Montmovillonite lite, Sicioliophite
Nontronite Sericite
Ochre-chrome Smectite
Penninite Steatite
Pholerite Tale

Pilotite
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2. Tantalates and Columbates.

Perovskite Rinkite
Pyrochlore

3. Phosphates, Arsenates, Antimonates, and Nitrates.

A. Phosphates, Arsenates, Antimonates.
(i) Anhydrous.

Alipite Monazite
Apatite Pharmacosiderite
Bellite Plumbogummite
Carminite Pyromorphite
Dufrenite Scorodite
Endlichite

(ii) Hydrous.
Annabergite Pitticite
Barrandite %ymplesi‘te
Bindheimite aricite
Erythrite Vivianite
Evansite Wavellite
Leucochalcite

B. Nitrates.

(Not known to occur.)

4. Borates. (Not known to occur.)
5. Tungstates, Molybdates, and Vanadates.
Scheelite Wolframite
Vanadinite Wulfemite

6. Sulphates, Chromates, and Tellurates.

(i) Anhydrous.

Anglesite Glauberite
Barite Leadhillite
Crocoisite Melanochroite
Beresowite Vauquelinite

(ii) Hydrous.
Alunogen Knoxvillite
Copiapite Melanterite
Epsomite Morenosite
Goslarite . Phlogopite
GYIfSlIm (Selenite) Sclerospathite
Halotrichite

7. Carbonates.

(i) Anhydrous.
Ankerite Pennite
Aragonite Phosgenite
Bismutospherite Plumbocalcite
Calcite Rhodochrosite
Calamine Siderite
Cerussite Smithsonite
Dolomite Spherosiderite
Magnesite Strontianite
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(ii) Hydrous.

Azurite Hydromagnesite
Bismutite Hydromanganocalcite
Cyanosite Malachite
Dundasite Selbite
Hydrocerussite Zaratite

8. Oxalates.

(Not known to occur.)

V1. HyprooareoN CoMPOUNDS.

Asphaltum Pelionite
Coal Retinite
Copalite Shale
Kerosene Shale Tasmanite
Lignite

INDUSTRIAL RETURNS OF MINING IN TASMANIA.

Decennial Return of the Gold-mining Industry.

Year. Quantity. Value.

0Z. dwt. £
1898 ... ... cee cer sse wer aee 74,233 0 201,496
1899 ... ... dae e eaes gme 83,992 0 327,545
1000« o o o e e 81175 0 ... 316,220
YOOL ... ess soe 55 Sme sew v 69,491 0* ... 205,176
THOD (o0 civ wen sew wae tame mee 70,996 0* ... 301,573
1903 ... cer er een wme wes aan 59,891 0* ... 254,403
OO ... ..o soe wos dds won bus 65,921 0* ... 280,015
1905 0 o e e e 73,540 10* ... 312,380
1906 ... oo i eee ses aen e 60,023 8* ... 254,963
1907 LU 65.354 5* ... 277,607
726,617 3 £3,011,408

*Fine Gold.
Decennial Return of the Coal-mining Industry.

Year. Quantity. Value

Tons. £
47 678 38,256
42,609 38,349
50,633 44,297
45,438 38,451
488634 41,533
49,069 41,709
61,109 51,942
51,993 44,194
52,8953 44,962
891 50,057

’ 509,179% £433,670
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Decennial Return of the Tin-mining Industry.

Year. Quantity. Value.

Tons. £
1972 142,046
22391 v 278,323
2029 . 269,833
17893 212,542
19583 - 237,828
2376 #; 300,098
21714 255,228
38914 362,670
44793 557,266
43423 501,681

27,242 3 £3,077,916

*Tin ore produced; Customs having ceased to issue
returns,

Decennial Return of the Silver-lead Mining Industry.

Year. Quantity. Value.
Tons, £

1898 .. ... . ... L 15,320 188,892
1899 . i vie er een e o 31,5192 250,331
IO o o sun e w95 i 26,564 279,372
1901 ... ... ... .. 28,774 207,228
OO i 55n wim e o msw s 46,480 218,864
DL, 0 42 4922 192,492
1904 ... ... ... . 51,138 203,702
TG wow ioms d 5oy s5n men e 75,2703 246,888
IBUB o ado o wew oes g sy 87,1172 462 443
1907 .. . ... .. 89,7621 572,560
494,3701 £2,822.772

Decennial Return showing the Quantity and Value of
Blister Copper produced.

Year. Quantity, Value.

Tons, £
1898 ... ... ... ... ... 49551 400,668
T89D or oo v e o oae wes 8598 735,305
1900 ... ... .l 9449 . 907,288
1801 255 455 ovr mor wne cares wos 9981 879,625
YIOD! sae vess: vow ind) Sig iwve wse 7745 462,151*
1903 ... ... ... ... .. ... 6684 478,023*
1 8371 582,540
19050 cicr iz wae wia, 200 genn oo 8610 704,287*
1906 .. ... ... ... ... ... 8708 862,444*
YOOT" = iz oow Gas 0% cie ese 8247 832.691*
81,3781 £6,372,871

*Value cf gold contained is deducred.



BY W. F. PETTERD, C.M.Z.S. 213
Decennial Return showing the Quantity of Copper Ore
produced.

Year. Quantity. Value.

Tons. £
1898 ... ... .. ... 394 8128
1809 oo i 95 ver wem eme vam 1695 26,833
IR o wns o oge sen am i 42211 63,589
1901 ... ... ..o 11,221 180,412
o e T 5994 65,270

008 oo wvn aior win e was ke 102 7!
1904 . 1043 1640
PO6D oo cov e wen me we e 11503 52,939
BOOB - vv: won i wos csnacin e 22344 72,480
VBOZ .. oo ver: wor onm moe ione 7881 36,975
97,0053 £539,056

Return showing gmntity and Value of Minerals and Metals

raised in Tasmania from 1880 to 1907 inclusive.
Mineral or Metal. Quantity. Value.
£
Gold ... ... 1,630,676 om. ... 6,030,671

Silver-lead Ove ... ... .. ...

604,266 tons ... 4,057,364

Blister Copper ... ... ... ... 86,090 ,, ... 7,168,767
Copper and Copper Ore ... 28014 ,, .. 462,326
Copper Matte ... ... ... ... 0BT . . 133,736
T 89,515 ,, .. 8,589,181
Iron Ore .. .. .. ... .. 39,162 . .. 94,101
COmE . i o e one e 992,150 .. ... 850,165
Wolfram ..o .o v wow siw wie 165 ,, ... 11,551
Bismuth .. ... ... ... ... ... ; R 866
Asbestos ... ... ... ... .. ... 374 ,, ... 521
Unenumerated prior to

BB dciessicimn ds aii e 31,988

Total value ... £27,361,237

The above returns are taken from the Report of the
Secretary for Mines for the year ending December 31, 1907.
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SYSTEMS OF CRYSTAL FORMS,

No. I. Isomerric—also known as the Cubic, Tesseral, Regular,
and Monometric,

All forms having three equal axes at right angles
to each other are referred to this system.

Represented by: Galena, sphalerite, garnet,
diamond, fluorite, tetrahedrite, spinel, pyrite, mag-
netite, and cuprite.

No. II. TeETrAGONAL—also known as ‘the Pyramidal and
Dimetric.

Includes all forms which have three rectangular
axes, of which the two lateral are equal, and the
vertical one either shorter or longer.

Represented by: Cassiterite, zircon, idocrase,
rutile, scheelite, and chalcopyrite.

No. III. HexaeoNar—also known ‘as the Rhombohedral.

Includes all forms having four axes, three equal
lateral axes in a common plane in{:ersecting at
angles of G0°, and a vertical axis at right angles.

epresented by: Quartz, beryl, apatite, calcite,
ylr-onggzphibe, siderite, hematite, tourmaline, and
olomite.

No. IV. OrrHORHOMBIC—also known as the Trimetric, Pris-
matic, and Orthotype.

Includes all forms which have three unequal axes
at right angles to each other.

Represented by: Baryte, stibnite, arsenopyrite,
anglesite, topaz, and cerussite,

No. V. MownocriNic—also known as the Obligue and Hemi-
orthotype.

Includes all forms having three unequal axes
with one of the axial ineclinations oblique, )

Represented by: Gypsum, orthoclase, augite,
hornblende, muscovite, and crocoisite,

No. VI. Tricinic—also known as the Anorthic, Double
Obligue, and Anorthotype.

Includes all forms which have three unequal axes,
with all their intersections oblique.

Represented by: Axinite, labradorite, cyanite,
rhodonite, albite, and anorthite.



BY W. F. PETTERD, C.M.Z.8. 215

ORES OF PRINCIPAL ECONOMIC MINERALS.

The following is a list of the more important ores of the
principal economic metals recorded in t is catalogue. For
information as to their occurrence see under the headings of
the respective minerals: —

Antimony— Manganese—
Antimony, Native sbolite
Cervantite Pyrolusite
Stibnite Psilomelaneg

Bismuth—

Bismuth, Native Nickel—
Bismuthinite Annabergite
Bismite Heazlewoodite
Bismutite Millerite

Cobalt— Niccolite
Asbolite Pentlandite
Cobaltine Zaratite
Glaucodote X
Smaltine Tin— )

Copper— Cassiterite
Copper, Native Stannite
Cuprite
Covellite Silver—
Chalcopyrite Silver, Native
Bornite Argentite
Chalcocite Cerargyrite
Malachite Embolite
Melaconite Jamesonite

lron— Stromeyerite
Hematite Sternbergite
Limonite Tetrahedrite
Magnetite Stannite
Siderite Blende

Lead— Tennantite
Anglesite Bindheimite
Crocoisite Galenite
Cerussite Proustite
Galenite
Huascolite Zinc—
Jamesonite Calamine
Massicot Huascolite
Pyromorphite ganatite
Bindheimite phalerite (Blende)
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9]

SCALE OF HARDNESS,

(Mons’.)

Degree.

é. galc

) ypsum

8. Caﬁite

4. Fluorite

5. Apatite (crystallised variety)

6. Felspar (Adularia)

7. Quartz

8. Topaz

9. Corundum

10. Diamond

SCALE OF TFUSIBILITY.

(Von KoseLy's.)

. Stibnite.-—Fusible in candle flame in coarse splinters.
. Natrolite.—Fusible in candle flame in fine splinters. Easily

fusible before the blowpipe in coarse fragments.

- Almandine, or Iron Alumina Garnet.—Infusible in candle

flame, quite fusible before the blowpipe in coarse frag-
ments.

. dectinolite.—Fusibility less than Almandine and greater

than No. 5; fusible in coarse splinters

. Orthoclase.—Fusible in fine splinters.
- Bronzite.—Only rounded on the edges in very fine splinters.
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PriNciPAL PHysicAL PROPERTIES OF THE ABUNDANT AND IMPORTANT MINERALS OCCURRING IN

TASMANIA.

(From * Frazer's Tables for the Determination of Minerals.’)

Nume. Colour. Streak. Hardness. gprz(:l‘:;
Arsenopyrite ..| Tin-white Black 55 6
Barite ves ves ... All ﬁoloura, principally pale-red and | White 3 4'3to 47

ellow
Calcite --.| All colours, nsually white White 3 26
Cassiterite ... ...| Black, yellow, brown, and red Light grey-brown 65 68
Chaleopyrite -..| Brass-yellow Green-black 4 42
Gulena ... ...| Lead-grey Greyish-black 2:75 75
Gold Gold-yelfow Gold-yellow 25 156 to 195
Hematite ... . .| Steel-grey to iron-black Red 65 48
Jamesonite ... .| Black lead-grey to steel-grey Grey-black 2 57
Limonite ... ..-| Brown Yellow 45 37
Molybdenite ..| Lead-grey Grey or green 15 46
Pyrite .| Pale brass-yellow Black 65 5
Pyrrhotite ... ..| Bronze-yellow Black 45 45
Quartz .| Colourless, white, und most colours White, when coloured 7 27
the same, but paler
Rutile .. Black-brown Light-brown 625 42
Siderite .| Yellow to brown Light-brown 4 38
Silver ...| Silver-white Silver-white [ 3 10-5
Sphalerite (Zinc-blende)...| Bluck to brown Brownish-black ‘ 4 4
Stibnite ... .+.| Lead-grey Black 25 45
Tetrahedrite (Fahlerz) ...| Lead-grey to hrown-black Black in part; inclined 35 4-5to05°1
to cherry-red I
Wolframite ...| Black Red-brown 5 72

‘S'Z'W0 ‘QUELIEd ' ‘M A€
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TasLe or THE Privcipar EvLemexsts, wita TaeEirR SymsBons, Aromic WEeiaurs, SPECIFIC
GRrAvVITIES, AND PRINCIPAL SOURCE.

Metals.

Names, Symbols. | Atomic Weight. FSpeciﬁc Gravity.} Principal Source.
AT i sivs s sisivaisnsaaseniiinnvse Al | 27 ‘ 256 Beauxite
ANPBMONY, ii5sscessssrssmiamssiniies Sbh 120 6-72 Stibnite
Arsenic ..... ; : As 75 567 Pyrites
Bariom ............ Bu 137-2 1 40 Heavy spar
Bismuth............. . Bi 2075 98 Bismuthinite
Cadmium d 112 1 86 Blende
Caesium ............... Cs 132-9 1-88 Mineral wuters
T e S ™ 40 |16 Limestone
Cerium se 1402 [ 55 Allanite
CIYOIMMI | coovvinniiiuiinisissessiiisss Cr 52 5:9—6-8 Chromite
Cobalt  oveiieeiieeeeiiiieiiiieeeeeeen, | Co 58°07 8957 Smaltine
COPPOI .ocomnnsnsmsoonamrrrsssnsssnnssnnss Cu 632 88 Sulphides
Didymium .............................. i 142 6:5 Yttrocerite
Erbium ....oooviiiiiiiiiiiiiiinnne e E 166 — Gadolinite
Gaullinm .o e | (Ga 69-9 595 Blende
Germanium ... Te..ee ceeenecseeinsenes Ge | 723 5469 Argyrodite
Glueinum ........ceeeevenenrnrenenrarenen Gl 9-1 2-1 Beryl
@Bold' s hiEgT Au 196 8 19-32 Native
Idinm i sasninnsieese. . e In 113-4 74 Blende
Tridinm ..o T R Ir 193-2 224 Osmiridium

812

40 STVHIANIN THL

‘VINVASYL




o
Iron ... TR e e R YR Fe
Eanthanom  ....cix weiccissaserins La
BB wovivesnivanisaminins vassceassesvoranie Phb
PR £100sh: cosisenidiaimbasmirinveiihe Li
Magnesium ... ...coocceenennianianenan, Mg
METPENUE .. cocvvearivevnmnanaiiiaionns Mn
MErCUTY voiuciinmiransrnnsinsnsmnntinasnnens Hg
Molybdenanm . ..o crsssmniresssaarssnss | . Mo
D R R A S DO | Ni
Niobium . ...ccooviivinncencnnns IS4 A . Nb
[071511 1151 1 S L 5~ [ Os
Palladinm .... .ococveirnanannnns | Pd
PAREBAIITN.  ensvnronss sonriiidsisiinsstaios Pt
POERBRIRIIL ..o0iaisive aib wabsinisivaises K
FRRRHAONG LIaviaaiespiais iossseuasisries oee -
T Rh
OB S lust vadiavsvesmnriinssaissnios Rb
1y R Ru
BHINEE s s Ag
Sodium ....... Na
Strontium ... Sr
BRI, vsvvioxecovscsmmiviainns: ai S I \
Thallum,..oeeeereerssnssoriisssssnarnsenss Tl
Thorinm ...ccceeiaee SR . S p—— Th
EBER soeviiucsinieriaansianes sensannaunpsrnisey Sn
RN i v v e womaa s cmnnenmonmnnons s ansmss Ti
Tungsten w
Uranium U
Vanadium ....... =l 7t A\
Yttrium Y

56

138-
206-

24

54+

200
96

58-

94
192

106+
194~
39-

225

103~
85°

104

107-

23

87
182+
203~

232

117+
48-

184
239
51
89

- ca =~

gy

7'

86

| Hematite

Allanite
Galena
Lepidolite
Magnesite
Manganite
Cinnabar
Molybdenite
Pentlandite and Garnierite
Colombite
Osmiridium
Platinoids
Native
Carnallite
Pitchblende
Platinoids
Lepidolite
Osmiridium
(Galena and other ores
Halite
Strontianite
Tantalite
Pyrites

onazite and Thorite
Cassiterite
Rutile
Wolframite und Scheelite
Pitchblende
Patronite
Yttrocerite

‘2RO ‘QUALLEd I M Ad
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TABLE oF THE PRriNnciPAL ELEMENTS—continued.

Names. Symbols. | Atomic Weight.
Metals—eontinued.
Zn 65 I
Zr 907
Non-Metals.
Ar 20 |
B 11
’ Br 79-76
Graphite ....oocovoecsiinis - -
Carbon i ................................ C 12
Diamond ..... — —
Chlorine .......... daarcans PO, Cl 355
F 19
H 1
He 2-13
1 12654
Nitrogen......... N 14
OXYROR civoivisies inrsiassssssvnvsasisesng 0] 16
PHosphores :: wessssceviisssssiivaniss P 31
Belemmn.i i insrssisieiis | Se 79
S0 asisvessnsioisa L Si 28
Bulphial eiussessgirersamvssanse s S 32
TEINFIONI o musnvemsimsamsisnes Te 125

Specific Gravity.

Principal Source.

(= =

‘8—2-1
‘3—4-8
47
*97—2-07
‘1

Blende
Zircon
Atmosphere
Borax
Carnallite
Native

Hydrochloric acid
Fluorite

Water
Atmosphere

Alge or kelp, and Nitre
Atmosphere
Atmosphere

Bones

Selenides

Quartz

Native und pyrites
Tellurides

The Atomic Weight is the weight of an element compared with the weight of hydrogen.

The Specific Gravity is the weight of an element compared with water,

‘i
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Tur Principarn CraracTers oF THE MoreE ImporTANT CoMPLEX METALLIC SULPHIDES AND
SULPHARSENIDES CONTAINING SB. AND PB.

¥ . |

&2 § g & | |

== @ | oF ‘

£ Eg -'-'!:' lﬁ S | Colour, Streak, i Remarks.

P = & : ; . . -

& AL EIERIEEIELE

| = = -
| |
Zinkenite. . ...... Pris, . 5-8044:0031-84 . 122-00) Steel lead-grey i Sam- as Brittle, radiating, columnar
erlour
Jamesonite ...... Pris. 33:00(39-00 3-00 .. [21-78 . i » Sectile, fihrous, diverging
Plagionite ...... Obligue 37004000 . [21:00] ... | » % | Granular masses, erystals
Boulangerite ...| ... 256:0063°00 100 .., |19°00] ... | ”» ‘ Darker | Silky, brittle, fibrous
Geocronite ...... Pris. 16-0064-00 ... | 1-60,17" 00| Little| Lead-grey [ . | Conchoidal, brittle
Berthierite ...... - 5400 . 12-00f .. |30'Uﬂl ... | Iron-hlack | | Uneven, with red or yellow
tarnish
Wolfsbergite ...| Pris. 4600 1 '3024'00%26'00 Dark lead-grey = Black ' Conchoidal to uneven, cleaver-
age perfect
Dufreynoysite...| Cubic o 6721 .. ... 122:°10[20- 69| Steel-grey Red-brown | Uneven, brittle
Bournonite ...... is. 26-04/41°80 ... [12-7019°37| ... | Lead-grey Same Uneven, brittle
Wolchite .........| Pris. 16-68/129-00| 1-40(17-35128°60| 6-00| Black lead-grey| Same Imperfect, conchoidal
Kobellite 9°25/40°12| 3-00, ... 17°80| .. | Lead-grey Black Bi 27, radiating, tibrous
Tennantite ..... Cubic ... | 3-50/48-5027°76{19-10| Black lead-grey| Reddish-grey| Uneven
Tetrahedrite ...| Cubic 23-00/ .. | 4-00/38-0026-00 2-10 Steel-grey Black-red Conchoidal, uneven, brittle
Patrenite. ...... Pris. .. |35-73 1094 16-57 Black lead-grey, Same Disseminated Bi 36
tarnish red

Meneghinite ...| Pris. 18°60(64 - 00 1'3"4.0| Black lead-grey| Black Fibrous and slender crystals

‘§'Z°WD0 ‘GHELLEL ' M AH
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