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L INIRCDUCTION

(1) General.

The systematie geological and topographical {
mapping of an area of approximately 124 square miles :
in the vieinity of the Rosebery Townshlip, and the
examination of the ore bodies within thaz area, was
primarily, the outcome of a report by Dr. Woolnough,
Geologicai Adviser to the Commonwealth, asting on behalf
of the Development & Migration Commission, Dr. Woolnough
recommended the systematlic geologlieal mapping of eertain areas
of Lower Palaeozole rocksy these rocks are the repositories
of the principal ore bodles in Tasmania, and it was considered
that the elucidation of their strusture and an examination
of the contained ore bodies would add considerably to the ;
knowledge concerning the oocurnance% mode of deposgition }

e |
|

and extent of the prineipal metalliferous deposits in
Tasmania. Furthermore, it was thought that the work carried
out would form an admirable basls on which future prospeesting
operations, both geophysical and otherwlse, could be carried
out. ‘

The unit adopted for each topographic and geologieal z
map to be produced under the above scheme was the quarier ;
sheet, 1.e. & sheet bHounded by 5 minutes of longitidd: and

5 minntes of latitude. The systematic work recommended by

Dr. Woolnough involved the production of a number of such |
sheets and thelr subsequent joining together, The existing '
mineral charts were found unsuitable for this purpose, and,
furthermore, no topographic maps were avallablej hence, to ‘
enable the sheets to be joined, and to form a framework far

the topographical and geologiecal work, it was deolded to
institute a system of third order minor triangulation and i
theodolite surveys. In addition a certaln amount of levelling
was carried out in each area and the existing levels were }
correlated. i

(2) Hature & Sgope of the Pregent Worke J

The minor triangulatiocn, theodolite surveys and
levelling work for this area were carried out by G. Campbell ]
Smith A.S.

The creeks, ridges and main tracks were then
traversed by chain an& compass} heights were obtained by
anerold readings and were checked on known precise levels

where possible. During the course of the chaln and compass
work the geological formations were mapped in detail. In
addition, all mine workings and ore bodies within the area ware
carefully examined, and the relationships between the ore
deposits and the geological features were determined. Sampling
operations were undertaken in some cases. In addition to

the detailed mapping of the area under discussion, several

brief reconnalssance trips were made into the surrounding
distriets with the objeet of obtaining as broad a knowledge

as possible of the general geological features. The chemical
analyses and assays were done in the Government Laboratory,
Launceston. The petrological work involved was carried out

by the writer. [Fleld work extended over two periods, the

first being from the 1l2th May - 19th September, 1930, and

the second from the 23rd January - 22nd May, 1§31, a total
period of elight months.

(3) Acknowledgments.
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due to Mr. G. Barker (Under-ground Manager), to Mr.

I.D. Cameron (late Asst, Mining Engineer) and %o Mr.
H.X. Shirreffs (Plant Superintendent). Mr. Barker's
knowledge of the distriet, and of the Rosebery Mine

in partieular, was of inestimable value., During the
course of underground operations at the Rosebery Mine,
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workings and the ore bodlies proved of great value.
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Mr. Shirrefs I am indebted for information regarding the
composition of the ore.
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work under arduous and difficult conditions helped materially
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(2) Summary of Previous Work. |

Thelfirst official report on the Rosebery District J
was made by A. Montgomery (1) in 1865, He deseribed the
oceurrence of zinc, lead, capperé gold and silver ores on

seations held by the Rosebery and South Rosebery Companles,
and the occurrence of pyritie schist on Scott's section,
These sections are more familiarly known as the Tasmanian
Coppery Primrose and North Tasmanian Copper. A brief
desoription was given of the occurrence of pyritic ore, in
the 8titt River to the west of the present railway briége,
on sections then held by the Mt, Black Prospecting
Assoelation. Mention was also made of the bismuthepyrite-
tourmaline lodes to the south of the present Rogebery Mine
workings, and of the oceurrence of fluorite and wolfram in
them., Montgomery described the ecountry roek of the lodes
as arglllitie schist, and referred to the occurrence of
black slates and porphyry on the hanging wall of the lode on
the Rosebery Mina. All the lodes were regarded as being
conformable with the enclosing sehists, The westerly
dipping lodes to the west of the Stitt River Bridge, and

the easterly dipping lodes at the foot of Mi. Bladk were
thought to ocecur in opposite limbs of an antielinal fold.
Montgomery's second Report (2) deals mainly with individual
mines.

In a paper "On the ocourrence of Limurite in Tasmania%, !
read before the Royal Society of Tssmanla in 1897, Twelve- :
trees and Petterd (3) described the axinite-chalcopyrite
deposits of Colebrook Hill. Thls paper was followed by
two supplementary nctes in the "Profeedings of the Royal
Society of Tasmania for 1898994, The main mass of the
axinite &c. was described as an intrusive limurite rock.

In 1898 the district was visited by J. Harcourt Smith
(4) (then Government Geologist), who reported in some
detail on all of the mines then active, He deseribed the !
country roek of the main zine-lead ore body of the Tasmanlian !
Copper Mine &c., as argiliacecus schist, and expressed the
opinion that the laminations of the schists corresponded
with original bedding planes. The lodes were described as
bedded veins, i.e. certain beds in the schists were dissolved
and replaced by metallic sulphides introduced in agueous
solutions. Other ore bodies of the district he regarded as
true fissure lodess The country rock of the Koonya Mine
was described as argillaceous schist. The cuprilfercus
deposits of the Colebrook Mine he regarded as belng due to
segregations of metallie sulphides, derived from a basie
igneous rock, whiech were injeeted into the enclosing slates.
The axinite and datollte of these deposits were considered
to be subsequent pnenmatolytic action. .

A paper by W.H. Twelvetrees and W.F. Petterd (5),
published in the "Proceedings of the Royal Society of
Tasmania 1898-99", was the first attempt to eluclidate the
problem presented by the complex schists and associated
acid igneous rocks of Mt. Read and Rosebery. The paper
deals in greater detail with the roeks in the vieinity of
Mt., Read than wlth those near Rosebery, But the rocks of
both areas were evidently looked upon as parts of a single
series, and the general conelusions referred to both areas.
The schists were deseribed as argillitic, phyllitie,
siliceousy quartzitie and taleose. The talc schists were
thought to have had a different origin from the argillitic
and quartzitie ones. The important features of the work
of Twelvetrees and Petterd is that, within the zone of
schistose rocks of the Head~Rosebery District, they clsarly
recognised sheared and unaltered felsitie rocks. Both the
felgitiec rocks assoelated with the schists, and the more
massive felsitic and porphyritie rocks lying further to
the east, were thought to be of similar origin, f.e.
component parts of an extensive series of aeid effusives,
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and no attempt was made to distingulsh between them.

They were described as "the upturned edges of sheets

of lava - contemporaneous with the argillaceous sediments
now converted into schists®,. To these felsitiec and
porphyritic roeks the name keratophyre was given. The
microscopic examination of the rocks was evidently confined
mainly to specimens taken from the main mass of porphyry
lying to the east of the ore bodies. The ahalysls of
quartz-keratophyre Biven in the paper, from the North
Hercules Se¢tion Mt. Read, was evidenély made from a specimen
of the massive porphyry:’ or keratophyre which covers the
greater part of that section. The felsitic rocks intere
bedded with the schists were treated in less detail.

A specimen from a band of felsite 40O' wide, taken from the
Tasmanian Copper Company's Mine, was examined by Professor
Reosenbusch, who described it zs followsie "Nothing is

left of the original groundmass, 1t has been converted into
sericite quartz and alblte ete". The ore bodies were
deseribed as replacements of the arglllaceous schists and
the felsitic rocks associated with the schists were regarded
as barren. The Mount Black ore body was described as a
fissure lode.

In the "proeeeiings of the Royal Society of Tasmania
1900«01", W.,Hs Twelvetrees (6) published a& paper dealing
with the general geology of Tasmania. In it, he desoribed
the massive porphyries of lMt. Ready Mt. Black, Mt. Murchison
etcsy as being intrusive. He had, therefore, altered his
earlier opinion and no longer regarded them as effusives.

In 1902, Ge.As Waller (7) (then Assistant Government
Geologlst) reported on the Tasmanian Copper, North Tasmanian
Coppery Primrose, Mt. Black, Great South Rosebery, Chamber-
lain, Salisbury, and Colebrook Mines. He described the
rocks of the "sehist® belt as light coloured argillaceous
schists with bands of dark slate, quartzites, and siliceous
schists, and stated that, within the schists, bands of
felsite were gommon, He deseribed the oceurrence of the
massive porphyry, or keratophyre, in the vielnity of the
Mt. Black Mine, and stressed the fact, that when the
porphyry waes schistose it was difficuit to distinguish it
from some of the schists proper. The term "felsite" was
evidently used by Waller as a field term to embrace both the
felsitie bands in the schists and the main mass of the
porphyrys he did not appear to separate the two ocenrrences,
and referred to the felsitic bands in the schists as "bands
of keratophyre", It 1s certain that Waller regarded these
felsitie bands and the main mass of the porphyry as intrusive,
and in this he was supported by Twelvetrees and Petterd, who
had altered their views slince the publication of their paper.
The ore bodies in the sehists he regarded as replacements,
and seemed to think that there was possibly a cupriferous
zone underlying the zine-lead sulphide ore bodlies. The
ore bodles in the massive porphyry were deseribed as fissure
veins., With the exceptlion of the Mt. Black Lodg 1t was
thought that ore bodies occurring within the massive porphyry
would not be of any size or value. The report on the Cole~
brook is accompanied by an excellent topographical plan
showing the distrlibution and extent of the mine workin;ss
the ore body was described as a metasomatic replacement of
bands of impure limestone oceurring in slates.

The Primrose liine was again examined by Waller (8)
in 1903. The report deals mainly with mining problems and
no fresh geological work was donel

In 1911, L.K. Ward (9) examined the X Kiver Tinfield.
He deseribed the rocks of the Colebrook Ridge as a series
of interbedded slates and tuffse.

In 191%, Loftus Hills (10,11,12 & 13) (then Assistant
Government Geologist) undertook a detailed study of the




/2

Zine~Lead Sulphide Deposits of the Read-Rosebery District.
The results of his work are ermbodied in three bulletins
published by the Geologleal Survey. In 191k, he completed
Jork on the Mt. Read Area (10)., The study of the Rose-
bery area (11) wxe’ completed in 1915, His third bulletin
on the district (12) was published in 19193 it deals mainly
with the metallurgy of the ores and deseribes zine-lead
sulphide deposits in other parts of the world.

In conneetlon with his work on the zinc-~lead sulphide
ore bodies, Hills undertook a study of the general geology '
of each district as a basis for the investigation of the
genesis of the ore bodies. In order to understand his
interpretation of the geological features of the Rosebery
districet it willUe:necessary to refer briefly to his Bulletin
dealing with Mt. Read (10}).

The rocks of the Mt. Read district were dlvided by
Hills into three seriess= (a) the Dundas Slates and
Breccias, (b) the Read~-Rogsebery Schists and (¢) the Felsites,
Keratophyres and Chloritic schistss As previous work had
been done on the Dundas Slates and Brecclas they were referred
to briefly. The Read~Rogsebery 3chlsts were described as
chloritic, arglllaceous, calcareous and guartzitie, they

weri Tegarded as altere& gsedimentary rocks, The exaet .
position of the chloritic schists was not e¢learly defined; J

they appear to have been mapped partly with the maasive
porphyries, and partly with the sehists proper; in the text,
the felsites, porphyries, ete., and the schists have been
treated together, but it would appear that those sehistose
chloritie rocks which are ¢haracterised by predominant guartsz
and subsidlary chlorite have been regarded as altered
sedimentary rocks.

The argillaceous, calcsreous and quargitic schists
were considered to be the most important beds economicallys
the calcareous beds were said to grade into a roek which
is practically a pure limestone. Hills described the felsites,
keratophires, porphyrles, ete., as lava flows and in support !
of ‘this view the earlier work of Twelvetrees and Petterd
(5) was quoted, but their later view that the rocks were
intrusive and Waller's supporting opinion were disregarded.

Thig):; three series were deseribed as being conformable,
the Dundas Slates and Brecclas being the oldest, and the
Felsltes, Porphyries, Keratophyrés,. eto., «» the youngest.
The series were deseribed as having been thrown in two main
serles of folds called Alpha and Beta respectively. The
zine~-lead sulphide ore bodies were regarded as replacements
of a calcareous horizon in the schists, and the pyritie
copper deposits were regarded as metasomatle replacements
of beds of black schist. Hills considered that the Alpha
and Beta folds had a considerable bearing on the distribution
of the ore bodies. His 1deas are best conveyed by the
fellowing quotation from his bulletin (Rel. 10 p. 52) "The
ore bodles are folded, the folds conforming with those
whieh are struetural %eatures of the Read=Rosebery schists.
ngﬁ t?e Alpha and Beta series of folds affect the ore
pbodles!,

The bulletin 1s accompanied by a geological sketeh
map of the district, plans of the mine workings and sections
1llustrating the Alpha and Beta foldas.

The bulletin on the Mt. Read distriot, published in
1914, was followed in 1915 by that dealing with the Rosebary
district. The general geological conceptions evolved by
Hills in his study of the Mi., Read area, and his ideas

relating to the distributiom of the ore bodies, were confirmed
by him when studying the Recsebery area. Some minor points
of gifference were emphasisedy the position of the calcareous
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ore bearing horizon in the Read«Rosebery schists

was sald to have changed from the middle to the

top of the series and was sald to have changed f{rom
the middle to the top of the series and was described
as being somewhat thinner. The mapping of the axes

of the Alpha folds, delineated in the Mt, Read
bulletin, was continned northwards into the Rosebery
area; in addition, seme further Alpha axes were mapped
in the sastern portion of the Rosebery areas The Alpha
foldx were said to be affected by ceriain Beta folds.

The Dundas Slates and Breccias, the Read-Rogebery
schists and the Felsites, Kerato es, Porphyries
were regarded by Hills as being Pre-Silurian.

In a paper published by the Royal Society of Tasmania
in 1921 (1), Hills refers the Dundas Slates and Bracecias,
The Read-Rosebery schists eta., to the Cambro-Ordovielan.

In 1927, the Primrose, Tasmanian Copper, North
Tasmanian Copper and Dalmeny Leases; now held the
Electirolytie Zine Company, were reported on by C.G.

Gibson, acting om behalf of that Company. He was unable
to find any trase of the Alpha or Beta folds described

by Hillg nor 414 he agree with the view that the ore
bodies were replacemants of highly caleareous beds.
Gibson's work was of necesslty confined to the areas
adjolning the mines, nevertheless the results of his
investigationg mark an important step in the progress of
gaological thought on the distriet. While adopting Hills
conceptionzs with regard to the general geology of the
distriet, he map several bands of sheared porphyry
within the a0 a4 Read-Rosebery sehists, and remarked
on the imposgibility of distinguishing between the highly
sheared porphyries and what he galled the "schists proper”.
Gibson regarded the lodes as replacements of beds of
argillaceous schists occurring in quartz schists, The
report has not been published but was kindly made available
by the management.
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ITT HISTORX.

The early histgry of thnh?o:fgerilglatiict
commencing with the discovery, by A.J. om in
December 1890, of the pyrite !aurmalinn lode at
ths old Nt, Black Proprietary, and the subsequent
development of the field up to 1919, have been
treated in detall by Hills™, and need not e recapi-
tulated here.

A few years prior to 1919, the main activities
of the district were centred around the Tasmanian
Copper, Primrose and North Tasmanian Copper Mines,
0f these, the Tasmanian Copper and Primross Mines
were held by the Mt, Read and Rosebery Mines Ltd.,

a subsidpary company of the Mt, Lyell Mining and
Rallway Coy., and under the general direction of

the Mt., Lyell Company's officials extensive diamond
drill boring, underground development and experi-
mental work on the treatment of the ore waere carried
out, Pending the erection of a treatment plant, the
rasuanian.0asgor and Primrose Ninss were shut dewn in
September, 1 2 but in A t 1920 both mines, and
the Hercules M ﬁa,,lt- Read Distriet, were purchased
from the Mt. Read and Resebery Mines Limited by the
Electrolytie Zine Company of Australia Ltd.

Puring the first fow years of its tenure, the
Elsctrolytie Zine Company confined its chief ac%ivitics
to the perfection of & treatment process, the only

ore mined hoinﬁ that required for experimental gg:poses.

fimar  duoelits Bipltorllly Bty LA,

n
stituents of the slhe-lead ore by oil fletatien,
was commenced at Zeshan using the 802 precess,

This process produces :nsalnna-gyrita caencentrates
the 3ine ias depressed is afterwards recovered
My using copper sulphate and a little oil., Owing

to the failure of effecting a separation of the
;yritc and galena this process was abandoned in 1923,

est work by Fresman Read,; at Broken Hill in 1923,
showad that 1f the flotation mediun were alkaline
(z:iga | preferential floats of the sine and lead
could Be made, and on this basis, called the sodd.
¥rocess, the ﬁoehnn Experimental Mill (capacity,

20 tons a day) was started in 1924, This process
ran from 1924 to 1927, cyanide (KCN) being used to
depress the zine. and pyrite in the lead float, and
copper sulphate to depress the pyrite in the zine
fleat. During this period many difficulties were
encountered, but as a result of introducing
relatively high cireulating loads of pulp in the mill
in conjunotion with the use of eyanide as & doprossan%
for pyrite in the lead float, the process was
eventually perfected and in {928 the constructien of
a mill at Rosebery (capacity 500 tons a day),to treat
ore from the mines at Rosebery and Mt. Read, was
commenced.

15  Loftus Hills "The Zinc-Lead Sulphide
Deposits of the Read-Rosebery District
Part II (Bulletin 23) pp. 94=-98 and
Part JIT (Bulletin 31)p. 4 et. ’seq.




Power for mill and plant umqgirements "WAS

obtained from the ¥Mt. Lyell Company's plant ai
Lake Margaret. In 1924 the Hydro-Elect®ic Depart~
ment, soting on behalf of the Eleotrolytiec Zinc
Company, arranged to purchase the surplus power
from the Nt, Lyell Company and constiructed s
transmission line from Lake Margaret to Zeshan,
ghi:oggn extended through Williemsford to Rasebery
n .

The North Tasmanian Copper Mine was transferred
to the Intercolonial Wetal Coy., (& reconstrucstion of
the Tasmanian Netals Extraction Coy.) in Juns 1980
but as no work was dons on the property it was
forfeited to J.M.8., Munre in December 1922, and was
eventually sold to the Electrolytic Zinc Comps
who thus gained dontrol of the three prineipa
mines in the distrioct,

A considersble amount of diamond drill
boring was carried out at Rosebery during 192687,
the objest belng to test the northern, eouthern
and downward extentions of the Rosebery ore body;
& good deal of this work was done on the Korth
Tasmanian Copper ¥ine.

¥ith the exeeption of the diamond Arilling
comparatively l1ittle work was dons on the mining
properties prior to 1988, but, with the solution of
the metallurgloal 4ifficulties and the decision to
erect a treatment plant, exfemsive underground
development work was undertaken, and preparations
‘wore made for the extraction of a minimum of 300
tons of ore s day from the Rossbery Mines; the
remaining 200 tons, to satisfy plamt requirements,
was to e obtained from the Heroules and =i, Read
Minesy; the latter having besn purchased by the company
in 1986, In order to facilitate tramsport an aerial
YOPeWAY was constructed hetween Willismaford and
Rosebery, The wain development work at Rosebery
consisted in extending, in a northerly direotion, the
already existing drives on the Tasmanian Copper Mine.

Owing to the fall in the price of metals, all
work on the mines ceased in Oectober 1930, the only
work now in progress being the oamplotion of the
mill on which about twenty men are employed.

Other work in the district, not mentioned
in previous publications, ineludes the completion
of development work on the Koonys Mine by tho
Colebrook Prospecting Association 1a 1916
prospeoting; development and &iamond artli bari
P the Romsbery Lodus Nine sxtending from 1916 to 1920,
In each case no ore body of a yuynble nature was
disolosed,




IV GROGRAPHY & PHYSTCGRAPHY.
(1)+ LOCATION gnd EXTENT.

The area described in this bulletin 1s situated
on the West Coast of Tasmaniag 1t lies in the north-
wostern portion of the County of Montagu and embraces
a small portion of the County of Russell. The township
of Rosebery is situated near the centre of the mapped
area and is the main centre of the district.

The extent of the area is approximately 124
square milesy it forms a rectangle whose northern and
eastern sides extend 33 miles west and three miles south,
ﬁ:agegti;ely, from the trig., station at the summit of
Mt. Black.

Rosebery 1s conneected by means of the Emu Bay
Railway with Burnle, the prineci port of North Western
Tasmaniay and 1s distant some seventy miles from ity
a spar line from Primrose Siding connects the Blectrolytic
Zinc Company's Mine with the Emu Bsy Railway Company's
main line. From Rosebery the Emn Bay Rallway goes on
to Zeehan which, in turn, is connected by the Government
line with Strahan, the only port on the West Coast; the
distance between ﬁoaebery and Zeehan 13 18 miles and
between Zeehan and Strahan 29 miles,

Hoads,

A well graded road conneets Rosebery with
Williamsford, a township some five miles to the south,
and the main centre of the Mt. Read Distriet. A six
foot road is at present beilng constructed from Rosebery
to Tullah, the centre of the Mt. Farrell Distriect.

Jlracks.

By means of several fairly well graded traocks
comnunication has been established between Rosebnr{ and
other mining and prospeeting centres in the viecinity.

From the end of the Sterling Valley Road & track
crogses the low saddle jolning Mt, Murchison to Mt. Black,
and connects with the wooden tramway from the Sterling
Valley Mine to Tullah. Innes! Track, which formerly
connected Hosehery with Tullah, 13 now overgrown and
difficult to fallows. The Wiison River Traeck leaves the
Emi Bay Railway near the 71 Mile Peg, and, after erossing
the Pieman River, groeeeds in a north wesgerly direetion
to the Huskisson River, and thenece goes on to the osmiridiunm
diggings on the Wilson HEiver. 4 track conneeting Rosabery
with the deserted site of Ringville leaves the Williamsforde
Rosebery Road near the gemetry, The track between
Williamsford and Queenstown may be reached from Rosebery by
following Dunkley's Tram, but this route acould not be
recommended to anyone not familiar with the district.
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(3)s  IOPCGRAPHY

The district generally is one of high relief
and the nature of the topography essentially juvenile.
The present land forms are probably modifications of
the topographle features existent during the Plelstocene
Glacial Age.

(2) Hountains & Hillg.

Mt. Black (3,037'), Bald H11ll (2047') and
Colebrook Hill (1767) are the three most prominent
topographical features of the distriet,.

Mte Black in the extreme north eastern ecorner
of the mapped area is the most densely wooded mountain
in Tesmania. Several long spurs radiate from its one
of whieh extends in a westerly direction across the
northern boundary of the area and terminates near the
railway line in the vieinity of the 69 Mile Pegs Karlson's
Knob (1360) is a prominent hill on this spur. Another
fairly well defined spur extends in & south westerly
direction from the top of the mountain to the township.
Cne of the most prominent features of Mt, Black is a long
flat ridge which extends in a general southerly direetion
and 1s connected by a low saddle with the foothills of
Mt Murchison, some of which penetrate the south * eastern
corner of the area, thls ridge lies to the east of and 1is
parallel to, the eastern toundary of the sheet.

Bald Hill, an elongated razor backed ridge, is _
really the terminatlon of a long northern spur of Mt. Read. [
Except on its western slopes, where it is covered with a :'
growth of Eucalypts, Bauera and Horizontal, the surface 3
is covered with butgan grasse s

Colebrock 1ill is situated in the south western ;
corner of the areaq. From 1t a long flat ridge runs ‘
south towards Williamsford; another ridge trends in a
north westerly direction from the top of the hill for about
half a mile, after which it turns north and terminates on
the railway line near the 73 Mile Peg.

Westeott Hill, a falirly prominent hill immediately
west of Natone Creek, 1s connected to Colebrock Hill by a
comparatively low sa&dle.

On the west side of the Pieman River, two low hills,
Onslow Hill and Patterson Hill, riss above the comparatively
flat country in that vicinity.

(b) Dpeinage.

1). 4§gg§§g§_gg§%gggg£- The rivers and creeks
all flow in steep sided valleys or in deep gorges and are

marked by numerous raplds and waterfslls The Pleman
River, which enters from the north and flows out te the
west, takes the whole of the drainage of the area.

The stitt River, a tributary of the Pieman, rises
on the northewestern slopes of Mt. Murchison. In iés
course to the Pleman 1t takes the whole of the drainage

from the eafern g1opes of Bald Hill and by means of .
Mountain Creek, Rosebery Creek and dedle Creek effects the
drainage of the western slopes of Mt, Black and of some of
the foothills of Mt. Murchison. Barker Creek, which enters




the Stitt immediately below the railway bridge, drains
portion of the western slopes of Bald Hill.

Chamberlain and Salisbury Creeks drain the
greater portion of the western slopes of Bald Hill; they
junction below the rallway station and enter the Pieman
a Tew chains north of the cage crossing.

Rising immediately north of the low divigde, whiech
separates it from Ring Rilver dralnage system, Natone Creek
flows in a general northerly direction and enters the
Picman River abou$ ten chains below the cage erossing. By
means of numerous tributaries and heads it drains the eastern
slopes of Colebrook Hill and portion of the western slopes
of Bald Hill, Some of its eastern branches rise on the
northern slopes of Mt. Hamilton.

Jogephine Creek grains the northern slopes of
Colebrook lill and the western glopeg of Westcott Hilly 1t
enters the Pleman River below the 724 Mile Peg on the Emu
Bay Railway.

Bobadil Cresak drains the northern portion of the
area; it enters the Pieman River below the 685 Mile Peg.

On the west side of the Pieman River, Watson's
Creek rises in a hutton grass plain tc the east of Onslow
Hi1ll and enters the Pieman River about 25 chains below the
cage crossings McKimmie Creek drains the country between
Onslow Hill and Patterson Hill.

(11). ) i t= In those portions
of the district covere y unconsolidated fluviatile and
glaclal deposits much of the rain perceolates through the
porus sands, gravels and glacial wash until it reaches
bedrock, and hence some of the drainage becomes sub surface.
This is particularly noticeable on the west side of the Pleman
River gorge where the base of the Tertiary sands and gravels
is frequently marked by springs and seepages. Furthermore,
thesbsence of sizeable creeks on the west side of the Pleman
is 1In direct contrast with thelr abundance in other portions
of the area where the extent of these unconsolldated rocks
is considerably lesse.

Many small creeks rising on the western slopes of
Bald Hill lose half their volume on entering the glacial
deposits of the Natone Valleyj one or two of the smaller ones
disappear entirely. The grester part of the water lost in
this way travels slong the surface of the underlying bedrock
until, eventually, it issues forth as a seepage or spring.

(c) Ihe Button Grass Plaing,

Thege are straetches of open, treeless country covered
with low tufts of button grass (Mesomelaena sphaerocephala).
In this area there are two such plains, one on the west side
of the Pieman Kiver, and one in the vicinity of the Dalmeny
Section in the Stitt Valleyy; these are probably the remnants
of former flood plains or river terraces. A small, flat,
button grass swamp occurs near the railway station; this may
have Cteen due to the silting up of an old valley during
2lacial times.

A characteristic of the button grass plseins is the
peaty nature of the soil. Primarily, the button grass
appears to thrive in very siliceous, and hence poor, soils
7here therke is an a ance of water, The decaying roots
build up a peaty soll two or three feet thick ¢h retains

the water even in relatively dry seasons. This soll 18 very
acid and appears to be unsuitable for the growth of other
vegetation.

B ——




A study of the topographical and geological features
of Western Tasmania has led several investigastors to a
belief in the existence of at least two great ceycles of
erosion in that region.

The first of these dates back to pre Permoe-
Carboniferocus times. The nature and extent of the land
forms developed during this cycle are not fully understood,
tut portions of this ancient peneplain are now found at
elevations of 3000Y, e.g. at Mt. Dundas, and it is possible
that many of the mountainsg of the West éoaat Range are
remnants of this dissected peneplain,

The second great oyele is post-Mesozoles and pre~
glacial, and, although the knowledge concerning it is
more extensive, there are certain anomalous features which
it would be advisable to qonsider. In northe-western Tasmania
there exists a great basalt covered peneplain which now
lies at an elevation of 2,100 feet to 2,200 feet above sea
level. The work of Gregory (16) Ward ll? & 18) Twelvetrees
(17) and E{e (19) has also established the existense of an
old coastal peneplain which extends from the Arthur River
in the north to Low Rooky Point in the southg the present
level of this peneplain between the Arthur and Pieman Rivers
is 800" = 900'1 near Rosebery, Renison Bell and Zeehan it
is approximately 700°. Near iaw Roeky Poin%, a possible
extension of this old plain descends to within 200 feet of
sea level. In addition to this southerly slope the peneplain
has a gentle slope t0 the west. The Henty peneplain des«
cribved by Gregory, Ward and Twelvetrees forms portion of the
Coastal Peneplains The relationships between these two
peneplalns, the one at an elevation of 2,100' to 2,200' and
the othar ranging from 700! to 900', are not cleariy under-
stood, but both are considered to be pre-glacial and poat-
Mesogoic. The prinecipal movements of the land masses in
this region since Mesozolie times have all been negative or
upward, and it is possible that the North-Western Peneplain
and the Coastal Peneplain may represent successive stages
during the uplift. An alternative suggestion is that the
North=Western Peneplsin owes it position to bleck faulting,
bat for this there is, so far, no evidence. Ward (20«
suggested that the Norfolk Range (2000* -~ 2600%), which riges
above the Coastal Peneplain, was formed as a result of the
unequal erosion of a plateasu region of meh greater antiquity
than the Coastal Peneplain, but this plateau,; had it persisted,
vould have stood far above the level of the ﬁcrthpwestern
Peneplain and, therefore, cannot be correlated with it.

This broad cutline of the topographie history of
Western Tasmania may now be applied to the area with whieh
wve are dealing.

Mt. %Black, Bald Hill and the top of Colebrook Hill
probably represent residuals of the pre Permo~Carboniferous
Peneplain.,

The flat ridge (1600') extending south £rom Cole-
brook Hill may be a southern but slightly lewer portion
of the North Western Peneplain; however, as there is some
doubt a8 to whether the North Western Peneplain extended
so far southy it un{aho portion of the dissected pre~Permo-
Carbonifercus Peneplain.

To the west and north of Rosebery, the dissected
Coastal Peneplain, which in this distriet we may refer to

as the Pieman Peneplain, appears to extend to the foot of
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the Parsons Hood and Mt., Ramsay. The view from Celebrook
Eill suggosts that the peneplain extended to the foot

of Mt. Black and Bald Hill. Within the area there is
1ittle evidence to prove that such was really the case

but the flattened nature of some of the hills, e.g. south
of the 715 Mile Peg and Rosebery Hill, is suggestive
evidence of 1ts former existence.

Since the close of the eycle whieh culmingted in
the formation of the Coastal Peneplain (in this district
the Pieman Peneplain), there has been & perzigtent upwahd
or negative movement of the land masses, and the presgsent
rivers have deeply dissected the former surface of the
peneplaln. During the uplift there has been at least
one period of #*still stand" during which the Pleman reached
a temporary base level and formed the terraces which now
stand at an elevation of 450 feet. Purther uplift has
rejuvenated the river and enabled it to carve the deep
gorge in which 1t now flowa. The mean level of the Pie~
man River in this distriet is approximately 250 feet, hence
the uplift must have been 200 feet plus the depth to whieh
the Pleman now has to erode %o reach base level.

(16) Gregory, J.W. Proc. Royal Socc. Vie. Vol XVI, Part I,
pPe 177 et seq.

(17) ward, L.K. and Twelvetrees, W.H. "The Ore Bodies of
the Zeehan Fields". Bulletin 8,
pp 9-1k 1910,

(18) wWard, L.X. "The Mt, Balfour Mining Fleld*, Bulletin

8 10, pp 8-10, 1911.

(19) NKye, P.B. Unpublished report on the eountry in the
vieinit{ of Low Rocky Point,

(2) Ward, L.XK. See above (18) pp 7-8,

The peried of "atill stand™ resulting in the formation
of the Younger Pieman Terraces was followed by extensive
glaciation. The occurrenee of glacial moraines end of
numerous erratics of West Coast Ran%e conglomerate 1llustrates
that the alevations of the iee sheet ranged from 500 feet
to 1900 feet, As the glaclel morasiniy deposits overllie
the Younger Pieman Terraces, it is apparent that the glacial
activity is later than the period of "still stand®, As to
the exaet nature of the land forms developed by the glaclation
in this area there is little evidence. It seems probable
that the valley of Natone Creek now occuples the old course
of the Ring River, which, dammed back by a glaclal moraine,
was obliged to find an outlet to the scuth. The striated
surfaces south of the Ko. % level a4t in the Rosebery Mine
indicate that some of the land had been eroded to its
present level.

With the melting of the ice ¢ap, there has been up-
1ift and hence renewed activity among the river systems.
The Stitt River, Mountaln Creek, Rosebery Creek, Saddle Creek
&c. are probably posteglacial streams. In the Stitt Vallaey,
the flat country near the Dalmeny Lease (R.L. 500) suggests
that it may have been formed contemporaneously with the
Younger Pieman Terraces, and certain shallow gravels through
which the river has cut lend support to this view. However,
had the Stitt been & pre-glacial siream 1ts valley would
have been filled with moranic deposits and of this there
is no evidence, In the 8titt Valley and in the river itself,
particularly ;in the higher reachesg, there are numerous large
and small erratics of the West Ccast Range conglomerate.
Being particularlﬁaresistant to the forces of erosion, these
boulders have probably survived the weathering of the roecks,
on which they were deposited by the ice and have gravitated
to thelr present positions.

The post glaclial streams flow in steep V shaped
valleys and their courses are marked by numerous waterfallg

-
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and rapids, The Stitt River, below the Williamsford X

Road flows in a deep gorge. e rejuvenation of the 3

Pieman River consequent on the uplift has enabled it to g

carve a deep gorge in it's old flood plain, and the softer

nature of the rocks has enabled it to erode at a much

greater rate than its tributables, the entrances of which
and raptds.

are often marked by waterfalls
(+a)

‘The topographic history of the West Coast region
as 1llustrated by a study of this and other areas may de
summariged tentatively, as follows:- :

The close of the first great cycle of erosion
resulting in the formation of the pre Permo-Carboniferous
Peneplain was followed by sinking of the land masses and
extensive sedimentation during Permo-Carboniferous times.
The absence of Triasssisc roeks on the West Coast indicates
that the close of the Permo-Carbonifercus period in that
region was marked by uplift. This was followed by further
negative or upward movements of the land masses during the
igneous activity of the Upper Mesozole.

~ Several successive stages have marked the progress
of eroslon since Mesozoice times, The first of these was
the formation of the North~Western Peneplain, on the
surface of which fresh water sediments were deposited
during the Tertiary lacustrine period (21).

Uplift (or block faulting¥) of 1,200 to 1,400 feet
followed by a period of qulesence resulte& in the farmation
of the Coastal Peneplain. In the southy the dissection
of the NortheWeéstern Peneplain has been almost eompleted,
buty in the north, the ©ld surface has been protected by

flows of basalt e.g. at Waratah (22),

The formstion of the Coastal Peneplain was followed
by a further uplift of 250 feet and another period of
quliesenge, which synchronised with the formation of the
Y ounger Plemnn Terraces. :

These constant upward movements alded by changes
tn ¢limatic qonditions were probably partly responsible for
the Pleistocene glaciation. Further ¢limatie changes
caused the melting of the ice cap and subsequent uplift
has resulted in renewed activity among the present river
systems. The extent of the post-glacial elevation was
200 feet plus the depth to which the present streams must
erode in order to reach hbase level,

(%)

The conf{iguration of the ground is such that the
principal ore bodlies have been explolited by adit levels
to some depth below thelr surface ocuterops, hence dralnage
and haulage ¢osts are lows. As a general rule those lod®s3:
or portions of lodes above the 500 to 600 foot eontours
have been exploited in this way. Below these levels shaft
sinking is necessary, except in cases where outerops occur
in the beds of steep sided rivers and creceks.

The Rosebery Mine hasz been developed from 1229!
above gea lavel to 540! above level by means of adits, but
below the present bottom level (RL 540') a shaft will be
negessary. :

*x (21) P.B. Nye "The Silver Lead Deposits of the Waratah
Distriet". Bulletin 33, p. 61, 1923,
(22) Do abone (21).
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It will be observed that the rainfall is
spread over the whole year, December, January,
February and March are the drlest months, and July,
August and September the wetteat. During the
frosts of May and June the wsather, though cold, is
somatimes comparatively fair. The rivers and creeks
respond quickly to pariods of heavy precipitation,
the Pieman River rising as much as twenty feet in the
course of a few days. Falls of snow are f{reguent !
from July to October and the melting of the snow helps 1
to regulate the supply of water to the creeks and rivers. l
Snow is more common on the neighbouring mountains, e.g.
Mt., Murehiscon and Mt. Read, than 1t 1s on Mt. Blackj
it rarely falls in the township.

The rainfall data shown above eannot be taken
as representative of the district as a whole, the
precipitation in the surrounding hille being considerably
greater than it is in the Rosebery township.

There is not sufficlent water available in the
distriet for any extensive power schemes, although the
Stitt River may possibly be able to provide suffiolient
for a small one, A water race conducts the water from
Rosebery Creek to a small reservolr above the mill site,
and this, supplemented by pumping from the Stitt River,
provides sufficient water for the requiremants of the
Rosebery Mill. Tanks are relied on for domestic
supplies.

7

The high annual rainfall is reflected in the
dense forest growths which cover the greater portion
of the area. The slopes of Mt. Black, the foothills
of Mt, Murechison and much of the south-west corner are
covered by Myrtle foresis. The western slopes of f
Bald Hill, the country between the station reserve and
the Stitt River and the north western portion of the area
are covered irineipally by eucalypt forests, though
Patterson Hill and some of the eountry to the south is
mainly Myrtle eountry,

The most common trees in the Myrtle forests are
the Myrtle (Fagus cunninghami), Leatherwood (Bucryphia
billardieri), Celery~top Pine (Phyllocladus rhomboidales,
and Sassafras (Atherosperins maschatum)j Blackwood '
(Acacia melanoxylon) is less common. undergrowth
in the Myrtle forests is prolifiec and contains amongst
others, the follow common formss- Horizontal Serud
(Anodopetalum bi ulosum), lLaurel (Anopterus glandnlasua),
Stinkwood, and manferns or Tree ferss. (Dicksonia). In
some of the low lying Myrtle forests e.g. in the south
west portion of the area Manuka (Leptospermum scoporium)
and Tea~Tres are fairly abundant.

The Buealypst forests contain Stringy Bark
(BEucslyptus obliyus), Peppermint, and various other
Eucalypts. Large §tr1n bark trees occur among the
Myrtles on Patterson's Hill. The undergrowth of the
Encalypt forests 1s mainly Bauera and Tea-Tree.

The country between the Wilson River Track and
the Pleman River 1s covered by a dense growth of Tea-
Tree and Bauera, but patches of Eucalypts are common.

Belts of King William Pine (Arthrotaxis cupressoidas)
occur near the summit of Mt. Black, and a considerable belt
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of Celerg-tbp: Pine oeccurs on Onslow Hill.

The chief timbers used in mining are the
Myrtle, various Eucalypts and Leatherwood. Celerys
top Pine, on account of its lasting qualities, 1is the
most valuable timber but most of the ascesslible trees
have novw been ocut outs King Willigm Pine is also
valuable and has been worked extensively in the past,
but the belts on Mt. Black are noWw practically exhausted, .




/ V. GEOLOGY.
(1) _Summnary.

yh

The western half of the mapped area 18 composed
prineipally of Lower Palaesosoic sediments which strike
in a general north and south direetion and dip to the
west at a steep angle, These rocks are divisible into
two conformable series. Of these the Pre Dundas or
Rosebery Series is the oldest and is probadbly of Cambro-
Ordovician age; the rocks of this series are diviaible
into the following groups or stages, viz;- the Lower
3lates and Quartzites, the Fuchsitie Breccla~Conglomerate,
the Purple Slates and the Uppepr Slates and Quartzites.
Overlying the Upper Slastea and Quartzites are the slates
and fine greined breccias of the Dundss Series; these

are probably of Lower Ordovielan age.

The rocks occurring in: the sastern half of the
area are principally quarts and felspar porphyries, which
are definitely intrusive into the Lower Palaeosolos
sediments and are probably of Devonlan age, Along
certain beits these rocks have been highly sheared and

altered, and they contain a few lsclated

blocks of

sedimentary rock which have probably been derived from

the intruded sediments,

A small outerop of gabbrec and a dyke of serpentine
occur in the south western portion of the area, These

are also of Devonian age.

Deposits of river grsvels of Upper Terilary age
and Pleistocene glacial deposits overlie the older rocks,

River gravels are being formed in the beds of

some of the present stireams.

(2) Ine Sedimentary Rocks,
(a) Table showing the sequence of the Sedimentary Rocks.

System Series Correlation Lithologieal Character
Cambro= Rosebery or Slates, quarizites &
OPdovic}an Pre Durdss - breccla-conglomerate,
l farple and 1light
Ordovician ~Dundas Dundas Series coloured slates &
Ungonformity brecglag. -
Uoper - _ _ Conglomerates, gravels,
Tertiary sands and clays.
Unconformity
Pleistocene Boulder olays, sands &
Unconformity moranial deposits,
Recent Conglomerates and
gravels,




(
(b) Rogebery or Pre-Dundas Seriesg. ~

(1) Lower Slates & Quarkzites.

The oldest rocks of the Rosebery series consist
of a broad belt of slates and quaytzites, the lowest
members of which are composed principally of slates,
and the upper of quartzites.

-2lates.

These consist of thin bedded grey, green, black
and purple slates with occasional beds of arenaceous
rock.

The exposures of these rocks are somewhat limited.
They outerop in the bed of the Stitt River, from a point
a few chains west of the north.west eorner of lease
10087 to within twelve chains of the entrance of the
Stitt River into the Pieman, and have been exposed in
the railway cuttings at Primrose 8iding; in the latter
locality they are overlain by fluvio-glacisl deposits.
On the branch line from Primrose S8iding to the Rosebery
Mine, purple,. grey and black slates are exposed in a
snali cutting, and these may represent mneastern extension
of the slate horizon. South of the 8titt River, the
slates are represented by one small outcrop of greenish
slate in Chamberlain Creek. Further south the slates die
out, apparently they are displaced by the intrusive
quartz felsites.

. The general strike of the slates varies from
true north and south to N. 10° E, snd the dip 18 generally
to the west st 70° - 809, In the Stitt river, they are
somewhat: frlded and contorted, and, although the strike
remains fairly constant, the dips are variable and may
be east, west or vertical. These variations are
doubtless due to the proximity of the intrusive gquart:z
porphyries and felsites,

In view of the pauclity of exposurcs, it is
difficult to form an estimate of the thickness of these
rocks, The full width of the exposures in the sStitt
River is, approximately, 1,300 feet, and, if we
disregar& the folding and assume an average dip of 75
degrees, their thickness in this section would be 1,200',
However, the outcrops on the braanch line to the Rosebery
Mine are sbout half a mile still further to the east,
and tils would suggest a much greater value for thelr
original thickness,.

Quartzites.

These consist essentially of fine and coarse
grained, dark grey and white micaceous quartzites, with
occesidnal beds of black and grey slates, The fine
grained micaceous guartzites predominate, the slates
occurring in thin seams or as bands ten feet or more
in thickness,

The quartzites form an almost continuous sirip
passing thropgh the ares from south to north. At the
southern end, theysre exposed in the excavations at
towers 35, 3%, and 37, on thetilliamsford-Rosebery
Aerial Haulage, and outcrop in some of the adjacent
creeks snd on the hillsides, Further north, they out- )
erop in Natone Creek for some distance above the rallway
line, end on the hillsides to the east. Good exposures




may also be seen in the road and railway cuttings
between Natone Creek and the 71 Mile Peg. From

the viecinity of the 71 Mile Feg northwards, there is
little diffienlty in traseing this horizon; outcrops
are numerous in that portion of Chamberlain Creek
below the railway line, and the quertzites form ragged
and precipitous cliffs along the steep banks of the

Pieman River; a noteworthy outerop

occurs a few chains

~elow the entrance of the Stitt where the cliffs rise
some 200 feet above river level, Many excellent
sections are exposed by the deep cuttings on the Emu
Say Line north of the 63 Mile peg, o

The strike of the quartzites is very close to
true north and south, with slight variations to the
east gr west from place to place; the dips are westerly

at 60

to 80°., A purely local change in dip occurs

inmedietely east of the road and railway crosgsings over
Natone Creek, where the dip is easterly at 75° to 85°,
but the rocks resume their normal westerly dip a few
chains to the south, There is no folding in the
-uartzites and this change is diffienlt to explain,
but a possible explanation presented itself while
examining the rocks in Chamberlain Cresk; in thsat
locality the drag on a small, flat, west.u ipping fault
plane had caused a local reversal of dip in the strata
above the fault; the southerly extension of this fsult

mzy have caused a simllar effect in

the localities cited.

The =\'-h:l,eknetss of the quartzite horizm is

approximately 1,200¢,

In the northern portion of the area, the section
across the slates and quartgzites afforded by Bobadil
reek indicates that, while guartsites still predominaste
in the upper portion of this horizon, there is no
predominance of slates in the lower, and£ between

) ]

the reilway line and the porphyry contsc

of slates to quartzites is roughly equal.

On their eastern narginlnthe lower slates and

quartzites are in contsct with

trusive quorts

porphyries which cut them at an acute angle; the result
is a gradual diminution in their widih from north to
south, The slates are out off a little to the south
of Chamberlain Creek, and the quartzites finally die
out near the Jupiter Mine, some thirty five chains
beyond the south boundary of the area., The exposed

vestern margin of the quartzites 13

also in contact with

a small intrusive dyke of quartz porphyry. However
as both . strike and dip of these rocks co-ineides with
that of the breccia-conglomerate which lies above
them, they doubtless form portion of the same series.

(11)

The rocks of this group for

mapping horison in the district,
bed of fuchsitic breccia-conglomera
slates and fine grained, greenish a

m the most definite
They consist of a
te, with intertedded

rgillaceous quartzites.

The fuchsitic breccia-conglomerate is a coarse

grained rock composed of sngular an

d rounded pleces of

the proportion
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black and white chert, quartzite, micaceous quartzite,

and black and grey slate, The cementing materisal may

be siliceous, or may consist of meterial similar to

that constituting the argillaceous gquartzite. The !
rock is sheared and is freely impregnsted with bright ‘
green fuchsite, which occurs in massive form disposed E
parallel to the direction of shearing., A little

pyrite oeccurs either as small seams in the rock, or as
minute particles dissemineted through it. This rock is
undoubtedly of sedimentar, origin and occurs interbedded
with the other members of the series,

Greenish slates, with subordinate bands of black, i
grey or brown slates and fines grained argillaceous ;
quartzites constitute the remainder of this grou{a The | i
slates are of the usual fine grained type and call for '
no detailed description. The argillaceous quartzite is
&8 fine grained, greenish rock resembling a normal
siliceous quarézite. It sometimes contains small |
anguler fragments of chert and slate, and, generally, f
a good deal of mioa. Some types are pyroclastic in
appearance, but the amount of igheous material revealed j
by microscopic examination is relatively subordinate, i

Under the microscope, the argillaceous quartzite J
is semn to consist mainly of angular and sub-angular -
fragments of qugrtz, with flaskes of muscovite, set in |
a fine grained argillaceous ground mass, the smount of
which i3 slightly in excess of that of zhe quartz., In
addition, there may be present small fragments of
felspay, chlorite, calcite, pyrite and magnetite and
an occasicnal spherulite, A good deal of limonite
also oecurs, and, in places, forms a border around whst
appears to be decomposed augite of hornblende. Chlorite
is fairly abundant in some sections and imparts to the
rock a pale green colour, The nature of the ground mass
could not be resolved even under the high power,

The breccia conglomerate and its assoclates
extend in a northerly direction from the south boundary
of the mapped area to the Pieman Rivery northwards of
which they disappear under Tertiary and Pleistocens
deposits, The most southerly outerop is on the
Williemsford Road st a point about twenty six chains !
south of the cemeabry turn off; here the road cuttings
have exposed the eastern edge of the fuchsite breccia-
conglomerate, and it is seen to be in contact with the
western band of quartz porphyry. Further north, these
rocks are exposed in Natone Creek from the 014 Zeehan
Track to the conerete dam, To the north of the dam,
their outerop forms & large waterfall in Natone Creek,
and, stil]l further north, they outerop on the nerth-
western slopes of woatcoét H1ll, Good exposures of
the fuchsite breccia-conglomerate may be seen in the
rosd=nd railway cuttings at a point about fifteen chains
west of Natone Creek; 1it also outerops in Natone Creek
below the railway line and on the banks of the Pleman
River immediately west of the mouth of Natone Creek,

Rocks similar to the slaty members of this group,
and pid#pgTe slates similer to those described below,
outerop in Slip Creek snd in the railway cuttings near
the 68 Mile Peg. These, may possibly represant_thgit
northern continuation of this group. In this 100: A
however, there are no rocks analogous to the b;ec; :ghef-
conglomerate or the argillaceous gquartszite, an ’wh?eh
pore, -hers 18 nc sign of the gquartz pogphyries tern’
at the southern end of the area, occur on the ess
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side of the breccis conglomerate., Henfe this correlation
must remsin doubtful, though it is possible that the
brecclis-conglomerats, the argillaceous quartzite and the
westerghtind of qunr{z porphyries may all die out as they
go north. ‘

" The general strike of thess reeks is true nerth
and south, but it may vary 10° te the east or weat from
place to place, The dips are usually westerly at 75
to 80V but some flatter dips were observed, the lowest
being 65° W. At the south end of the mapped area, the
contact, between the hreccia-conglomerate and the
western band of quartz porphyry, is dipping to the east
at 75°; whether this i3 just a local reversal of dip.
or whether the dip of the whole of the Cambro-Ordevician
sediments changes as it goes south, has not yet been
determined; further discussion on this point will be
found in another section of this report,

The thickness of the breccia-conglomerate and
associated slates 18 in thewvieinity of three to four
hundred feet, ' .

with regard to their relationships with the
rocks above and belew, the mapping and field relationships
indicate conformability, but, as the breccia conglomerate
and its associates are separated from the Lower Slstes
and Quartzites by -a band of quarts porphyries, it may
be as well to trace the relationships of the various
rock types from the Lower 8lates and Quartzites to the
Purple S8lates,

The succession from east to wesl is;-
Lower Quartzltes, _

0-40! Argillaceous quartszites similar to those
described above, '

300600t of Quartz porphyry.

Breccia Conglomerate &ec., 100' Fuchsitic )
Breccia Conglomerate, 207'-300' Slates & )
Argillaceous Quartszites with thin bands or;
breccia conglomerate,

- Purple Slates.

This general succession may be traced from east
to west in several places, e.g. along the Ema Bay line
near Natone Creek, from the cage erossing at the Pleman
River, and across the Natone valley south of the rail-
way line, It may be mentioned, however, that the
Purple S8lates are exposed only on the western flanks
of Westcott Hill,

The eastern contact of the quartz porphyry is
exposed only at one place, i.e, on the WilllamcsTord
koed at a point ten chains south of the cemetery; here,
the quartz porphyry abuts against slatey members of
the Lower Slates and Quartzites; the contaect is sharp
end appears to be intrusive, Further south along the
roed, the western margin of the quartz porphyry can be
seen in contact with the fuchsitic Wreceia.conglomerate,
but the contact is by no means sharp, and, generally,
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is marked by shearing. The porphyries contein

numerous rounded and angular cherty inclusions which
appear to have been derived from the breccia-conglomerate.
This quartz porphyry band is possibly a dyke intrusive
along the contact of the Lower Quartzites and the
breccia-conglomerate,

Qceurrence nsi n the Breccia Conglomerate:-
Fuchsite is so evenly and widely distributed through
the breccia-conglomerate that, at first glance, it
appears to be an inherent constituent of the rock, but
the nature of the mineral precludes the possibility of
this, Its occurrence is confined almost wholly to the
breceia-conglomerate; it does not occur in slatey
members of this group, and only & few small pieces

have been observed in the adjacent quartz porphyries.
The mineral occurs as pieces about the size of a three-
penny piece up to large pieces a quarter of an ineh
thick and two inches in diameter,

The fuchsite is pale green to bright green in
colour, has a soft, soapy feel and a hardness of 2 to 3.
It is quite easy to obtain a sample of the mineral by
flaking it from the rock with a penknife; a sample
obtained this way was analysed with the following result:-

Apalysis of Eggh:%;g,
Constituents,
510 1.00

Fe263 0.86
Feo 1 .29
A1203 32.80
Ti0, 0.18
Cal e
MgO 0.32
Cr203 1.33
K90 7455
Ignition loss 4,90
100,23

The snalysis indicates that the mineral is a
chrome bearing mica and hence agrees generally with the
composition of fuchsite,

Under the microscope, the mineral is similar
to sericite in its general physieal properties. In
ordinary light, it has a pale green tings, and, between
erossed nicols, gives third order polarisaﬁion colours
which range from blue-grey to yellow to red.

The occurrence of the fuchsite in the breccia-
conglomerate is interesting in as much as it is generally
regarded as a secondary mineral, formed by the action
of potassium bearing solutions on rocks containing
chromium and aluminous silicates. Chromium is usually
associated with basic igneous rocks, and, with one
exception, the igneous rocks of this district are all
acid snd contain no chromium; furthermore, an analysis
of the porphyries adjacent to the breccia-conglomerate
showed no chromium, and, it is unlikely that chromium
should be distributed regularly through such a rock as
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the breceia conglomerate, It seems probable that the
fuchsite was formed in the rock as a resalt of pneumatolytic
action, that is to say, veln forming solutions contalning
caromium and potash impregnated the breccls-conglomerate,
and, acting on the aluminous silicstes present in the
matrix, gave rise to the formation of fuchsite. In

this case it seems probable that the origin of the

chromium was pneumetolytic, i.e, it was derived from

the same source as the potash and wus not a residual A
constituent of the rock. The selective depositon of !
the minersl was doubtless due to the fact that the
breccia~-conglomerate contained abundant pore spaces
through which the solutlions could percolste,

(111) The Purple slates.

The purple slates form a fairly definite horizon
sepzrating the upper members of the Breecla-conglomerate
«Co from the Upper Quartzitea. The rocks are all thinly
bedded purple slates; thney are sometimes greenish on
weathered surfaces, and, ultimately, weather to a
reddish brown seil. They outcrop on the old Zeehan
Track and may be traced northwerds along the eastern
slopes or Westcott Hill to within twenty cheins of the
railwey line, whence they disappear under alluvium and
fluvio-glacial deposits.

These rocks strike north and south and, apparently,
are comformable with those above and below. The mazimum
thickness 18 approximately 300'.

(iv) Upper Quartzite & .lates, _ |

Another wide belt of interbedded quartzites
and slstes occurs above the purple slates, The -
quertzites of this horizon are fine grained and, as a
general rule, are far less miceceous than those of the
lower horizon, The slates are grey or black in colour,
finely laminated and fissile, and contain a good deal
of pyrite and-occasional seams of eialcite. Many of
the slates are sheered, the shearing c¢n-inciding with
the bedding planes elong which mica 1s freely developed.

These rocks occupy a broad zone, roughly 30
chains wide, which extends from the south boundary of
the mapped area to the Plemar River., They outerop
along the o0ld Zcehan Track and in the various hesds of
Natone Creek to the south of ft. To the north,
extensive outcrogs,Qanr on Westcott Hill and in the
verious creeks flowing north from it. (Good exposures
may be seen in the road and rajlway cuttings adjacehnt
to the 72 mile peg on the Emu Bay Line, and elong the
banks of the Piemen River., A small outcrop of
quartzite on Onslow Hill probably represents the north-
ern extension of thils horizon.

Among the various exposures the proportion of
quartzites to slates is roughly equal, but, as a
general rule, slates appear to be slightly in excess
in the northern exposed portions, while further te the )
south, e.z. on vestcott 1111l, the predominant rock
type is dquartzite.

The general strike of the Upper Quartzites and
slates 1s approximestely true north and south; 1t may




vary a little to the east or west from place to

place, but the variation rarely exceeds 10° and

never eaxceeds 15°. The dips are usually westerly

at 759 - 85°; sometimes they are flatter; some-
times vertical. In some places the sliates are

folded and contorted, e.g., at the miil excavatlons

on Munro's Section, on the old Colebrook Tram a llttle
to the west of the mill and to a lesser extent in the
railway cuttings near the 72 Mile Peg., There is also
slight evidence of folding and faulting among the
quartzites and this, in places, causes local reversals
of dig. However, such evidence as exists indicates
that the folding and faulting are not extensive and
does not affect the general structural features.

The total thickness of this horizon is approximately
2000 feet, '

The Upper Slates and Quartzites appear to be
conformeble with the purple slates and, as far as could
be determined, are overlain conformably by the slates
and breccias of the Dundas Serles.

(v) 4ge of the Josebery or Pre Dundas Series.

This series is entirely non fossiliferous, but,
from the fact that the rocks underlie the Dundas slates
and brecclas, which are of Lower Yrdovician Age, the
series has been referred to the Cambro-Ordovician,

The Bretcia-Conglomerate horizon may mark the
passage from Cambrian to Ordovician, but, as the thick-
ness of the conglomerate itself is not very great, it
probably represents a minor break in the conditions
of sedimentation,

In an effort to fix the probable a e of the
series, the writer visited the supposedly Cambrien
beds occurring in the railway cuttings on the Emu-
Bay line between 49,9 miles and 501 miles. From this
locality Professor David obteined the remains of a
fossil, Hurdia Davidi, which has been described by
T. Chapman (23) as probably of Middle Cambrian Age,
The rocks in ithe cuttiings from which the fossil wes
obtained are thin hedded, fissile, black slates, and
are very similar to some of the siata members of the
Lower Slates and Quartzites. However, thin bedded,
black slates are common in Silurian rocks and in both
the Dundas and Fre Dundas Series, and any correlation
based on such lithological evidence 1s prectically
valueless, No fossils were found by the writer.

A general examination of the cuttings sdjacent
w0 the 50 Mile Peg revealed the presence of thick
beds of West Coast Range Conglomerate (Silurian).
At 50; Miles these conglomerates appesr to rest
conformably on the black slates, but the:e is abundant
evidencs of faulting in the vicinity and the apparent
conformability of the conglomerates may be due to
the possible cowincidence of fault planes and bedding planes,

(23) 7. Chapmen, L.5. "On a supposed Phyllecarid from
the Older Palseczoic of Tasmania."
Proccedings of the Royzl Soclety of
Tasmania. 1925 PP ?9"" .
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(¢) Dundes Serles.
stlat x DP .

Rocks of this series occurring in the Hosebery
Districet are similar to the slates and breecias of the
Dundes Series as developed elsewhere in the State,
and contain a variety of lithelogical types consisting
mainly of slates, cherts and breceiss. The slates
are generally massive, and wsy be purple, grey, green
or bleck, The cherts are of a dense black variety,
and are dounbtless silieified forms of the slates, BRoth
the slates snd the cherts are interbedded with the
brecclas which are sedimentary rocks composed largely
of ignecus materisl. Many of the slatey members
ere simply exceedingzly fine grained forms of the
breceiszs, Although rapid alterations across thec
strike are common, it is often difficult to detect
any trace of the original bedding planss and the
structural features of the rociks are obscure,

Among the weathered rocks, the identification of
the various rock types 1s a matter of some difficulty.
In the early steges the breccias weather in spheroidal
fashion aftsr the manner of a basalt and are thus
readily recognised, but the ultimate product i3 a red-
dish brown soll eontaining num-rous slate particles.
This reddish brown soil 1s characteristic of the
scries as a whole and appears to be produced irrespective
of the predominance of the slates or the breccias,

The breccias are generally similar to those of the
Waratah district where they have been studied in detail
by Nye (24), who sub-divided them into micaceous
and felspathic types in accordance with the predominance
of the one or the other canstituent, oimilar rocks
occurring in the smithton district have been studied
by the writer, although in that locality the distinction
between the micaceeus and felspathic breccias was not
always apparent, and the most common type appeared to
be a transition phase between the two, Although the
bredeias of this district are slmost identical with
those from the districts mentioned above, there are
certain points of contrast between all three occurrences.,
lhus, while both micaceous znd felspathic types do
occur in this district, there ia little distinction
between tihem and one grades readily into the other.

The most common type appears to correspond generally
with the fine grained breccilas as developed at
-mithton, though some types contain much more chlorite,

The typiecal breccia of this district is best
developed on Colebrecok Hill. It is a fine greined,
bluish grey rock closely resembling a basalt, the
resemblance being accentuated in places by the
spheroldal weathering. In hand specimen, quartz
and chlorite are th~ only recognisable minerals,
Under the microscope, the rock is seen to consist of
fragments of augite, chlorite, felspar snd quartz,
and occasional rlakes of blotite, set in a fine
ground mass of similar material contsining sbundant
oxides of iron. Augite occurs ss irregular grains
and is partly replaced by chlorite; some of the
augite 1s titaniferous and shows the chearacteristiic
violet pleochroism. Chlorite 18 present as flakes
and grains; in the former case it probably represents
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aliered blotite and in the latter it has probably d
replaced 2ugite; 1t frequently shows =nomalous
interference colours, Felspar oecurs ss an ular
fragments, and consists of both orthoclase and
plagioclase, the latter showing the usual lamellar
twinning. The quartsz fragments ore angular, and cre
of the usual glassy weter clear variety. Biotite

1s not abundant snd occurs as minute flakes, The
o<ides of iron sr- ilmenite, megnetite, and hematite.
some of the ilmenite hss undergone alterstion to
lencoxene,

(24) P.B. liye. Bulletin 33. "The Silver Lead
: Deposits ol the
Jaratah bistrict®,
L2k 1923

4 similar tvype of breccia ocecurs in s cutting
on the Emn Bay Line opposite Barnes Farnm, but it is
somewhat finer grained than the breccia described
above znd differs a little in its microscopic
characters. The essential constituents are angular
fragments of quartz and felspar, with flakes of biotite
and chlerite, and occasional grains of augite, In
addition, a Tew flakes of muscovite and some small
grains of tourmaline sre present, Most of the
felspars are untwinned, and, generallv, there is less
felspar in this rock than is usual with the more
common types, Ilmenite, magnetite and hemaiits 2re
all fairly abundant; some of the ilmenite grains
are large and show partial decosposition to leucoxene
along the cleavage end twinning planes.

Another type of breccia outcrops on a waterfall
in Jasephine Creck, at a point about four chains from
the Piemsn River. This rock is greenish-grey in
colour and, in hand specimen, appears to contain
muscovite. Although the mineralegicsl constituents
are similsr to those of the Colebrook Hill type, the
relative proportions of the minerals are different.
jenerally, it contains wuch more chlorite and less
sugites, In addition, » little calcite is present,
sometimes replscing felbspar.

No chemical snalyses of these rocks are
available, but analyses of similsr rocks from Waratan
(25) and Smithton {25) show thst their composition
appro- ches very closely te that of a basic igneous
rocks The minerals of the breccias are remarkably
fresh and are such as one would expect to find in
s basic rock, but the angular nature of the minerals,
the microscopic structure of the rock, and its close
association with the slates prove that 1t 1is of
sedimentary origin,

These rocks occupy & strip some forty te fifty
cheins wide which runs parallel to the western boundary
of the ares. They have their greatest dsvelopment on
Colebrook Hill and in the ereeks adjacent to it, and
also outerop in the railwsy cuttings west of Munro's
Creek and slong the banks of the Pileman River, They {
persist northwards under the Recent and Pleistocene
deposits on the western side of the Pleman, and reappear
on the Wilson River Track and on Fattersohs fill. The
smoll ares of this series included in the mapping forms
a very minor portion of the whole, They have bsen
traced westwards “eyond t:e mapped arees for a distance
of one and @& half miles, and extend far to tae south

«nd south-west.
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No ides of the totel thickness of the slates
and breccias could be obtained, but, from their extensive
sreal distribution, it must be expressed in tens of
thousands of feet, To the south of thls area, they
nave been traced over a distance of some seven miles
scross their genersl direction of strike tut the
evidence of folding & thelr obscure structural feat res
renders any estimate of the thickness somewhst hazardous.

To the soith of this ares there is abundant
evidence of folding within the Dundas series but
there is little, if any, in this district, Unly
three strikes could be obtained end these ranged from
N and S to. § 10 degrees W, the dips sre wusterly at
o) degrees to 80 degrees.

The series as exposed at KRosebery appears to rest
conformably on the Upper Quartzites, and, to Lhe west
of the mapped area, they are in fauited relationship
with the limestones and fossiliferous slates and sand-
stones of Silurian “ge which outcrop, on the Wilson
River Track, near the Huskisson River.

(25) Nye P.B. Silver Lead Deposits of the Waratai
- District p. 26.
(26) Unpublished report on the Geology of the
Smithton District,

Following the Wilson River track beyond the
wvestern boundery of the mapped srez, the writer traced
the Dundaes slates :nd breccias for a distance of
approximately one and a quarter miles. At a distence
of one and three guarter miles from the boundary,
on a hill within fifteen chains of the Husklsson River,
a fairly extensive outcrop of fossiliferous slates and
sandstones was discovered. The fossils obtained
have not yet been classified but the collection contalns
many forms idaentical with those found in the Silurian
Jystem, Among them are the followings Tentaculites,
Rhyneonells, Orthis, Trilobites, Discoidal impressions,
strophomens, Corsls, Orthoceras and Camarotoechia, '

These Silurisn rocks occur z2s a downfaulted
blozk in the Dundas Series, The exzet nature of the
relatienship 1s best 1llustrated by reference to
i.M. Reid's mep of the Wilson River district (27).

Reid shows the Dundas series (Ordovicisn) extending
westwards beyond a large serpentine dyke which occuples
the fault along the western margin of the sSilurian
rocks, The eastern fault probably passes about a
mile and a half to the west of the western boundary

of the Rosebery =re:.

With r-gard to the age of the Dundas Series
a recent re-examination by R.A4. Keble (28) of grap&olites
{previously exsmined by Dr. 1.c. Hall (29) from the
¥ .o Dandas Railway, indicates that the series be
placed either at the summit of the Lower Ordoviclan, or
at the base of the Upper Ordovician. The principai
forms suggested by keble are:-

Dichograptid.
retragraptus ()
Leptograntus ()

Syndyograptus (?)
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The locality from which the fossils had been \
obtained, viz. on the N.E. Dundes Rellway, 12.35 miles -
{rom Zeehan, was visited by the writer, and, although N
no fossils were found, an examination of the associzted
roc.;s proved helpful. The graptolites had evidently I
been obtained from a wide zone of thin bedded, black, L
vyritous slates, on either side of which are slates il
and breeccias, similar to, bul somewhat cosrser in- ?
grain than, those described above. By feollowing the !
railway line east, from the 12 Mile Peg to iis terminus i
gt Williemsford, an excellent section across the O
general strike of the Dundas Series was observed, At ‘ 1

tae 12 Mile Peg the series is represented by black
slates whicnh continue slmost to the 13 Mile Peg, where
greenish and grey slates are also present. TEast of
the 13 Mile Peg are cozrse brecclas and slastes which,
eprroaching Willizmsford, merge into fine grained
slates and breccias identical to and continuous with
those at Rosebery. The distance zlong the rallway
line i3 approximately six miles, but the direct line
of the section would be only two and a hslf miles,
The structural features 2s shown by this section are
somewhat complex and no general direction of dip could
be decided upon, but, if we assume that the eastern
side of the Dundas series corresponds with its base,
as 18 indicated st Rosebery, it will be apparent. that
the fassil horizon occurs towards the middle of the
series and hence the slates and breccias at Rosebery
sre probably of Lower Ordovician Age.

Keble's examinstion of Hall's specimens confirms
the latters view that the Dundas series were Ordovician
in age, and, at the szme time, allsys the doubts expressed
by Loftus Hills (30) as to the reliability of iall's
determinations. . '

(27) A.:.. ieid Bulletin 31, Osmiridium in Tasmaria, Plzte I&
(28) R.A. Keble ™iasmanian sraptolite Record" Proec.
Koval Soc. of lasmanis 1928.
(29) Hall T.S. Evidence of Graptolites in Tismania,
Proc. Royal Society of Tasmanig, 1902,pp K17.
(30) Hills Loftus., The Fregress of Geological
Research in Tasmanle since 1902. froc, Reyal
Society of Tasmania, 1921, p. 115,

On general lithological grounds, the slates and
breceias of the Dundas series have been correlated
previously with the Heathcotian series of Victoria
“hich are of Upper Cambrian sge (31 & 32). With the
advent of the fresh evidence afforded by Keble this
broad correlation can no longer be regarded as tensble.

(31). Hills Loftus. The Jukes Darwin Mining Field
Bulletin 16 pp6162 191k,

(32), HNye P.B. The Silver-Lead Deposits of the Waratah
Distriet Bulletin 33, pp 29-30, 1923.
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(a4) Tertisry.
The Qlder Rivar Graxala.&c.

The deposits of unconsolidated conglomerstes,
gravels, sands and clays which form the dissected
terraces of the Pieman River appear to be overlain by
Pleistosene glacial deposits, and therefore, have been
referred to the Tertisary. The conglomerates are
composed of rounded waterworn boulders of West Coast
Range conglomerate, porpiyry, chert, quartszite, slate
and Dundas brecciaj; many of these, particularly the
harder pedbles, attain a dlameter of two feet or more,
The gravels are oomposed of pebbles similar to those
forming the conglomerates, ©Small amounts of gold and
occasionally, tin are found in these coarse bheds,

The sands gnd clays are looeely coherent and very dten
the latter contain foesil leaf impression identical
with forms growing at the present day,

These deposits ocour at elevetions ranging
from a probable nminjimum of two hundred and fifty feet,
to a maximum of four hundred and fifty feet, the
aggregate thiockness being, therefore, two hundred
feet, The observed maximum thiockness in any single
srotion along the river banks was, approXximately, one
hundred feet,

Various sections indicate that the depoaition of
these beds was accompanied by a constant changing of
conditions, Thus, about twenty chains above the cage
eroesing, thick conglomerate beds are overlain by sands,
while on the western bank of the River just below the
cage, the basalt conglomerates and sands are overlain by
a bed of conglomegats about forty feet thick, Other
sections show alternating beds of conglomerates, gravels
and asand,

Beds identical with those described above are
exnosed in many of the reilway cuttings along the
E®i nay 1ine Detween the 65 and 73 Mile Pegs. In all
probability, many of these wers formed o ntemporaneously ‘
with the older river gravels and, where possidle, :
have been mapped with them. Likewiss the gravels o \
ocourring nesr the Stitt River, on the track from the
township to the Reereation Reserve, were probably formed
in pre-glacial times, The former beds, i.e. those
occurring slong the railway line, occur at various
elevations ranging from four hundred feet to Bix
hundred feet, Similar gravels extend up the valley
to the east of Natone Creek,

The formation of the older river gravels
probably took place during the cycle of denudidtion
which oulminated in the formation f the Cémetal
Peneplain, The various exposurers in this and
adjoining areas indicate that during that time large
gravel deposits were belng formed over considerable
areas, The totsl formen ihgagn... of these beds,
{.e.before the post-glacial uplift, i= somewhat
unoertain, for, although the vertical range of
their occurrence is large, they appear to have
been deposited on a rather irregular as well as a
sloping surface,




(e) Eleistocene Glacial Deposits.

These consist of typical moraBial deposits
and boulder clays, with occasional thin bands of sand.
In addition, innumerable large erratics of West Coast
Range conglomerate are scattered over a very large
portion of the district.

The largest of the moranial deposits skirts
the western edge of the Williamsford Road, from the
old Tasmanian Metals Extraction Com 's workings
southwards, and then exgends up the valley of Natone
Creek, Its occurrence indicates the exi=tence of a
former glacier which flowed over.the western slopes
of Mt. Read and then northwards down the Natone Valley.
Near the old T.M.,E, Company's plant, these deposits
attain a thickness of, approximateiii two hundred and
fifty feet. They consist prinecipally of large boulders
of West Coast Range Conglomerate, but also contain a few
boulders of porphyry. lany of the conglomerate boulders
are as much as fifteen feet in diameter,

A fairly extensive deposit of unassorted glacial
wash occurs along the eastern side of the Rosebery line
workings, and extends for a short distance up the slopes
of Mount Black., The maximum thickness of this deposit,
as shown by shafts put down for the purpose of diamond
drill boring, is sbout sixty feet, The maximum diameter
of the boulders in this deposit rarely exceeds five feet
and the average size varies from three to six inches,
They consist prinecipally ozagorpﬁiry and West Coast Range
conglomerates, but oceasio boulders of granite and
diabase are also present. Many of the smaller pebbles
are facetted and striated. South of the No., 4 level
adit, on the western side of the wash, is a well striafed
surface With a marked easterly dip; this probably ro-
presents the western edge of a former glacial valley.

The occurrence of boulders of granite and diabase in this
deposit is of considerable interest as it gives some idea
of the extent of the glaciation and of the distance
travelled by the glaciers. The nearest grenite is on
Granite Tor some ten miles east of Rosebery, and the
nearest diabase in that direetion ocecurs on Barn Bluff
about ten miles still further to the east. With regard

to the latter, it is possible of course that in pre-glaecial
times some of the country around Rosebery was covered by
diabase, as this rock forms a capping on Mt., Dundas - a
prominent mountain about ten miles to the south-west.

That some of the material in this wash is of purely loecal
derivation is shown by the occurrence of occasional boulders
of zine-lead sulphide ore,

In that portion of the Stitt River above the
Dalmeny Lease, the floor of the valley is largely filled
with erratics of West Coast Range conglomerate. In the
writer's opinion, these boulders do not constitute evidence
of the former existence of a glacier which occupied the
valley of the Stitt as, on the whole, the lower portions
of that river are particularly free from the typical
moranial deposits, It seems probable that the pre-glacial
land surface in that locality extended far above the
present one, and that the ice flowed over the western side
of Bald Hill Ridge. The conglomerate boulders have
probably survived the weathering of the underlying rocks
and have gravitated to their present positions. The
boulder clays and sands oceur prineip in the Natone
valley, but there are no really good eéxposures in this
area. However, some excellent deposits of this type occur
on the Williameford Road near the low saddle which forms
the divide between Natone Creek and Ring River. These

4;4v__________;1--J
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consist prinei of thin bedded, unconsolidated clays
containing boulders of West Coast e conglomerate,
porgfyry, chert, &c., In the Natone Valley and at

Wil gmarora some of the clays overlie pre-glacial river
gravelis,

(f) _Recent Deposits

The Y r River Gravels. These consist mainly of

gravels and conglomerates forming in the beds of the

present rivers and creeks, Generally, they are similar

in composition to the gravels and eongiuneratea of the
older series, and many of them are probably formed as a

gssul: of the resorting of the elder glacial and alluvial
eposits,

A fairly extensive bed of these gravels occurs
along the banks of the Stitt River between the Dalm
section and lease 10548, They consist of rounded pebbles
of porphyry, quartzite and conglomerate, which vary in
size from tﬁro- inches to a foot. The average thickness
of this bed is about four feet; but at the Delmeny shaft
it is approximately ten feet tﬂick.

A bed of gravels about three feet thick occurs
in Saddle Creek., This, however, is composed almost
entirely of pebbles of porphyry. Gravels are also forming
along certain of the flatter portions of Mountain Creek
and in other smaller creeks within the area.

. Other deposits of gravels and conglomerates
oceurring in this and adjoining areas appear to overlie
glacial boulder beds and are, therefore, of post-Pleistocene
or Recent Age. Some of these contain beds of sand and
clays, and are identical with the older deposits occurring
along the banks of the Pieman River. Thus, with
single occurrence of these beds, it is often impossible
to say whether they are of pre-glacial or post-glacial
age, unless, of course, one can observe the actual nature
of their reiationahips with beds of undoubted glacial

origin.




(3) The Izneous Ro
evonian

The igneous rocks of the districet are divisible
into the following groupste

(a) Quartz Porphyries & PFelsites
(v) Felspar Porphyries
(1) Massive Felspar Porphyries

Orthoclase Porphyries
Albite Porphyries
Porphyrite

(i1) Sheared Felspar Porphyries, Chloritiec
Schists and quartz sericite schists,

(e) Gabbro and Serpentine

(a) Po ri Felgites. The rock most typical
of this group is a e gre or whitish rock containing
phenoerysts of quartz alone. In the field it may pass by
insensible gradations into a quartz-felspar porphyry, or
into a homogeneous felsitic rock in which there are no
visible phenoerysts. Most of these rocks are sheared, the
shearing being most pronounced in the quartz porphyries and
felsites, and somewhat less noticeable in the quartzefelspar
porphyries, 1In zones of intense shearing the former rocks
are often traversed by a network of quartz veins. The
typical quartz porphyry is a2 fine grained, dense, schistose
rock of a pale greenish or whitish colour, In Ean

its most characteristic feature is the abundance of the
quartz phenoerysts, which are particularly prominent on
weathered surfaces, Under the microscope, the phenocrysts

Lf.o

d specimens,

are sometimes seen to be idiomorphie erystals, but more often

they are rounded and corroded, and contain inclusions of the
ground mass or, in rare instances, inelusions of glass,

Ig :ho highly schistose types the phenoerysts show strain
snaaows,

The ground mass may be crypterystalline or micro-
erystalline, generally the former. en mierocystalline
it appears to consist mainly of quartz. In the highly
schistose rocks it consists of a fine grained regate of
quartz and seriecite which curves around the phenserysts;
sometimes there is a considerable development of secondary
quartz. In some sections the ground mass contains thin
streaks of chlorite and epidote.

Most of the felsites associated with the guartz
porphyries are hard, dense, flint like rocks which vary
in colour from greyish green to pale green to white.
Miecroscopic examination of these rocks occassonally reveals
the presence of one or more small quartz phenocrysts.

In hand specimens, the quartz-felspar porphyries do
not differ greatly from the guartz porphyry deseribed above,
and, in the field, it is possible to pass from one rock to
the other without being aware of the change. The main
distinction between the two rocks is the presence, in the
quartz-felspar porphyry, of visible phenocrysts of felspar
in addition to those of quartz. Furthermore, the q Zy
felspar porphyries are sometimes a slightly deeper green
in colour, due to increased development of chlorite, and,




generally, are more massive. - ' Lf/

Miereoscopically thcrzunrta-rols orphyries
show phenoerysts of q 2z, orthoclase and albite set

in a microerystalline ss., The quartz phenoerysts
are similar those described and are more

abundant than those of felspar. Orthoclase and albite
ocecur as idiomorphie or hypiciomorphic stals; generally,
orthoelase is the more abundant, but the two minerals are
often closely associated and may occur as continguous
crystals. of the phenoerysts are possibly anorthoclase.
Chlorite is a fairly common constituent, but is never~ very
abundant, A little caleite appears in some sections,
generally as a replacement after felspar, DMagnetite is
present as an accessory constituent.

A variant of the normal rock types of this group
is a granite go hyry which outerops in the Stitt River,
close to the Jif corner of lease 10087. In the field, this
rock appears to grade into the quartz-felspar porphyries
which form extensive outerops higher up the river, In
hand specimen, it is a fine to medium grained, greyish white
rock o holocryatailig:‘:p earance. - og t nioro::gz:ls
% of erystals of quartz, o se
.%I %Iblggf . &%%%.’I. a r r¥. amount of gro%nd mass,
composed chiefly of quartz and felspar, with a fpod deal of
muscovite. The quartz erystals are large and irregular,
and are frequently hrdke:z those of orthoclase and albite
are irre s and only show partial stal outlines; much
of the albite has been replaced by caleite. ILarge es
of muscovite are fairly common, and there are also occasional
large, irregular areas of oalcito. Apatite occurs as small
needle like crystals in the felspars. Magnetite and pyrite
2z are also present in small quantity.

The chemical composition of the typical quartz
porphyries is illustrated by the following analyses.

510 81.12 73.76
Fe2l3 0.29 4,08
Fel 0.77 0.97
Ti0p 0.072 0.05
Alg03 13.27 14.80
Cal Tr. 0,10
Po05 0.042 0.01
S 0.006 Tr.
Nag0 0.83 0.33
K50 3.15 4,83
002 & Loss 1.80 2.30
101.710 101.81

R, 176 Quartz Po:;hyry, Williamsford Road near the south
boundary the area.
R.1 Quartz Porphyry, Quarry near Staff Tennis Court.
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Compared with the unaliered orthooclase porphyries,
these rocks are much higher in silica and are lower in
soda, lime, magnesia, and alumina, The guartzefelaspar
porpﬁyriea azsociated with the quarte ﬁorphyries and
Telsites have not been analysed, but they would probably
contain less silica end more soda than is shown in the
above analysaes.

The main belt of quarty porphyries and felsites
Torms a narrow band whieh passes through the area fronm
south to north, and separates the Cambro-Ordovician
sediments from the massive and sheared felspar porphyries,
The falsites are best developed on the western slopes of
3ald Hill, near the south boundary of the ares, and, in
that locality, there are also cerisin areas of highly
weathered siliceous rocks of doubtful origin which have
been mapped with the felsites., Further outerops of
felsite occur on the Williamsford Road near the o0ld Sallabury
Zine. The principdd cuterops of quarts porphyry ocour
on the low ridge immediately west of, and parallel to,
Barker Street, and the fresh rock has been exposed in a
small quarry near the tennis court, %o the north, the
dcep railway outtings north of the Stitt River bridge
afford axcellent exposures of quarts porphyries and quertz-
felspar porphyries, Quartz porphyries also cuterop on
Reservolr Hill, and are exposed in the deep railway cutting
immediately weast of the ore bins, on the bdbranch line from
rrimrose S5iding., The most northerly outerop of this
group ocours in Bobadil Creek.

Another belt of quartsz ﬁorphyry appears to ococur as
a narrow dyke -.inthusive along the contaet of the Lower Slates
apd Quartzites with the breccla-conglomerate, In places,
this dyke contains sbundant quartg phenocrysts, but,

in others, 1t 1s highly [lelsitie and phenoorysta may be

rzre or absent.

In addition to the occurrences cited above, two
small dykes of quartz~felspar porphyry are exposed in
cuttings on the branch line from Primrose Siding. These
differ from the quarts~felspar porphyries deseridbed above
in as much as the proportion ¢f phenoerysts to base is
considerably greater, and, in some respects they resemble
the granite porphyry. Both dykes are intrusive into
purple and black slates which posaidly represent an eastern
extension of the slates exposed at Primrose Siding.

In certain localitles, the quartz porphyries
enclose isolated bands of slate. A good seetion across
one of these bands is afforded by the deep railway
cuttings to the west of the ore bins, The slate band
appears to have been intruded by the porphyry in a
roughly " lit-parelit fashion, and both rocks are so
intensely sheared and contorted that at first aight
their true relationships are masked, and they appear to
to be alternating bands of sheared sediments, Despite
the intense shearing and contortion, the quartz porphyry
still retains 4ts charaoteristic colour and appearancs
and the quartz phenoerysts still persiet. A thin section
2% the porphyry showed that the phencerysts were similar
to those desoribed above, and they alone are positive
evidence of the character and identity of the rock. lNore~
over the slates are often baked and toughened alon: the
contacts and have sometimes retained their marginal
toughening throughout the shearing. Again, short dyke
like tongues of porphyry may be seen intruding the slates
Pigure 1.

Intrugsive Nature of the Quartz Porphyries & Felultesi-
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From the regular nature of the western tongue of
quartz porphyry, 1t was at first thouzht that the
quartz porphyries and felsites may have been lava
flows interbedded with the sedimentary rocks of

the Rosebery Series. However, the faet that the
main belt of quarig porphyries cutes aecutely across
the lower members of the Romebery Serles indicates
that they are intrusive, and hence the western
tongue of quartz porphyry has been interpreted as

a dyke intrusive along the contact of the Lower
Quartzites and the Brececla~Conglomerate. Further
support of the intrusive nature of the quarts
porphyries &c, is afforded by the probable embayment
of purple slates into the quartz porphyries which
occurs to the eéasst of Primrose Siding. The two
dykes exgoaod in cuttings along the branch line may
be off shoots from the main maes of gquartz porphyry,
though, on the other hand, these may be quite
independent dykes,




(b) Felsper Porphyries 9“¥

A broad belt of intrusive felspaer porphyries
occcupies the eastern half of the mapped area, and
axtends north, south and east of it, The parent magma
of these rocks has been widely differentiated, and the
fresh unzltered rocks present a multiplicity of types.
In addition, certain areas have undergone & considersble
degree of metamorphism which has obliterated all trace
of their original structure, The nett result of the
primary differentiation and the superimposed metamorphism
is that in the field aspects of the rocks differ
various portions of the same mass, and 1t is difficult
to reslise that one is looking at rocks of the game primary
origin. In the mapping, these rocks have begh subdivided
into two main groups, one group comprising the massive
types 2nd the other the schistose, It will be realised
that in such a subdivision there will be a good deal of
ovarlafping, but, as the schistose types are of considerable
economic importance, it is neceasary to indicate their
areal distribution and lithologieal eharacteristies,
Auong the massive rocks, the variation is so great that
it 1s impossible to mep the various types separately, but
their general characteristies are irdlested below, ond the
distribution of the principal types is shown on the
accompanying geological map,

(i). Moosive Types,

Orthoclagse Torphyries. These constitute the major portion
of the felspar_porphyrias. tsnerally they are fine to
medium grained, massive, jJointed, porphyritic rocks varying
in colour from dark green to greenish-white to white; some
types are pink, while others are quite black and huve the
appearance ¢f a chert,

The phenocrysts may be of guartz and felspar or
of felsper alone, =snd there is conaidershle variation in
the proportion of the phenoerysts to base, In a small
quarry on the '"illiamsford Romed, near the turn off along
Tunkley'e Tram, the felspar phenocrysts are aggregated into
neats, =2nd are set so close together in the rock as to
glve it a coarse granitic appearance, In other types,
phenoerysts of both gquartz and felspar are abundant, and
the rock resembles a sranitic porphyry. On the other
hand the phenocrysts may be so sparsely scattered through
the rock that 1s resembles a Telsite. Dagpite these
veriations, the majority of the orthoclase pornohyries are
of the usual fairly common types with respect to the
proportion of rhenoerysts to bage.

Another varizble constituent is chlorite. 1In
the more common types there is usually suffiecient +to
impart a green colour to the rocka, but in certain zreenish
white felsitic facies, and in other types containing
abundent quartz phenocrysts, 1t is comparatively rare, or,
it may be completely absent, Ir the pink types, chlorite
cceurs in irregular streaks and sives the rock a2 dappled
appear~nee, Certailn more basic facles of the orthoclase
porphyries contain considerable amounts of chlorite,

In some localities these rocks are traversed by
narrow veins of quartz and tourmnline.

iiloroscoplie Characters. Under the mieroscope, these rocks
are scen to consist of phenocrysis of orthoelase, 2lbite
and quartz, set in a fine grained ground mass. In the
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majority of the sections examined, orthoclase phenocrysts
predominated; +these are sometimes idiomorphie, but are

often irregular and only show partial erystal outlines,

The albite Ehanocrysts may be idiomorphic or idiomorphic;
generally they are emaller than those of orthoclase, Both
minerals are invariably present, The quartz phenocrysts
may be idiomorphie, but are more often rounded and corroded,
and contain ineclusions of the ground mass or of glass,
Generally, quartz is subordinate to both orthoelase and
albite, and is very often absent, but, in a few sections,

the guartz phenoerysts appeared to predominate over those

of felspar; in the latter cnse, the rock could be called

a quartz-orthoclase porphyry. Chlorite is distributed
through the rocks as irregular flskes and grains or as

large irregular patches, snd is often present as an
inelusion in felspar, Sometimes the felspar phenoccrysts

are made up of a central area of chlorite around which the
erystal has grown, or,; the chlorite may form a border around
the felspar, Muscovite is present in some sections but is
not a common constituent, Epidote may occur as an alteration
product of felspar and in some sections forms lenticular
aggregates, the individual fibres being arranged in sheaf
like bundles, Caleite occurs in some rocks as large
irregular patches or as a replacement after albite. Apatite
is present as an inclusion in orthoclase or albite, Mag-
netite, ilmenite, pyrite and zircon ocecur as accessory
constituents; the ilmenite is sometimes altered to leucoxene.

The ground mass may be microcystalline or crypto-
erystalline, in the former case it consists mainly of
quartz and felspar with felspar subordinate to quartsz, Some
sections show mierogranitic aggregates of quartsz, orthoclase,
albite and chlorite, with a2 little ilmenite and magnetite.
There is no gign of flow structure,

Albitg Pfiﬂglri‘ﬂ" In hand speeimen, the albite por{hyrios
0 no fer greatly from ¢ertain types of the orthoclase
porphyries, They have been recognised definitely only in
one loeality, viz. to the north of the Rosebery No. 1A

Adit, on either side of northern extension of the slate

belts They are massive, whitish rocks containing pheno-
cryat; of felspar alone, and appear to contain very little
chlorite,

In their microscopic characters, these rocks are
generally similar to the orthoclase porphyries. The
phenoerysts are of albite and crthoclase but albite is
the more abundant of the two. No chlorite was observed
in the sections examined. The ground mass is generally
microcystalline, and congists mainly of quartz and felspar;
it sometimes contains a suggestion of flow structure but
this may be due to ineipient shearing, as in some cases
sericite is developed.

§2§221523$!p Certain relatively more basie facies of the
elspar porphyries are dense slightly sheared chloritie
rocks containing secattered phenoerysts of felspar alone.
These may be deseribed as porphyrites.

Under the microscope, the phenoerysis are seen %o
consist of both orthoeclase and plagioclases The orthoclase
phenoerysts are large and are more or less broken. The
plagioeiase phenoerysts are probably more basic than
albite, and may be oligoclase or andesinej they are quite
as abundant as those of orthoclase, and, like orthoclase,
are more or less broken; some are altered to aggreg:tea
of epidote and zoisite. The ground mass consits almost
entirely of chlorite, though felspar is present in some
sections., A little calcite may be present, and large grains

s ————




of magnetite and ilmenite are fairly common,

The porphyrites occur as irregular patches .
in areas of quite massive orthoelase porphyry, and
doubtless reﬁrasant segregations formed during the
cooling of the porphyry magma. They have been observed
only in three localities, viz. along the Stirling Valley
Road near Saddle Creek, in the south eastern corner L
of the area, and along the new track to Tullah,

The chemical composition of the felspar
porphyries is illustrated by the following analyses,
For purposes of comparison the analysis quoted by Twelvetrees
and Petterd (33) has been inserted,.

Table 3
Analyses of Felspar Porphyries.

Spegimen No.R11 R177 R9T7  R265 R180 *T& P, |
Constituents 1647/30 165 S500/31 i

Rege 0. J
3102 70,00 70,00 69,20 73.89 62,29 7T5.73 Tl
Feg03 1.86 0493 0443 1,28 2,29 )2.,25 |
Pe0 2,45 2,77 3409 1,15 3.02 |
P40, 0622 0.25 0.27 0.22 0.65 - {
41503 17481 17435 15.8715:02 14,75 12,70 |
MnO - = 0s37 - . 0,07 - 5
¢a0 0415 1,48 1,50 0440 4s77 2400 |
ligo 1445 0.65 0479 1.45 1.99 0.60
P05 0,025 0.075 0,083 = 0.11 - |
K90 2,92 4,15 4,47 1.43 2,90 2,04 |
Nag0 1.65 2.58 2.22 4,06 1,75 3,48 |
a Trace 0.068 Tmce =~ 0s15 -
Ignition Loss 2.50 150 3.60 1,44 5455 1.20 {

Wmﬂ
R11 Orthoelase Porphyry (with sbundant quartz phenocrysts).
Quarry a few chains east of Primrose No. 2 Tumnel,

R177 Orthoclase Porphyry. Quarry corner of Primrose and
Dalmeny Streets.

RO7 Orthog{aae Porphyry. Ridge near N,%. corner of
Dalmeny Lease.

R265 Albite Porphyry. West side of slates 2§ chains north
of No. 1A adit, Rosebery iine.

R180 Porphyrite, Bridze over Seaddle Creek, Stirling Valley
Road, Quartz Keratophyre. North Hercules Section
Mt Read., I

These analyses confirm the microscopic examination
of the rocks. The dominance of potash over soda in the
orthoclase porphyries corresponds with the dominance of the
orthoclese in the rock sections. In specimen R11, the
lower alkelies imply an ineresse in the amount of free
gilica, and hence an increase in the proportion of nartz
phenocrysts. The lower percentages of magnesia an iron
in the orthoclase and albite porphyries correspond with ‘
the smaller amounts of chlorite present in these rocks
when compared with the porphyrite. The dominance of




albite phenoerysts in the albite porphyries is
confirmed by the high soda in speeimen R 265., The
porphyrite is somewhat lower in silies, K alumina

and alkalies, and higher in lime, magnesia and iron
than the more acid members of the massive porphyries,

The main points of difference in chemical
composition between the quartz porphyfrkes and the
felspar porphyries have already been indicated.,

The analysis of quartz keratophyré,, quoted
by Twelvetrees and Petterd, corresponds generally
with that of the z2lbite porphyry from this area.,

It may be noted that, in four out of five of
$he sbove analyses, there is 2 marked dominance of
potash over soda.. This implies that theporphyries
of this area are characterised by dominant potash,
and support is given to this view by the examination
of numerous rocks sections, In this respeet the
differ from other porphyritic rocks of the same belt
oceurring in the M%..Read and Mt,,Farrel dlstricis,
which =re cheracterised by dominant soda..

. Closely essociated with the massive felspar
porphyries described above are sheared porphyries;
chloritic schiste and quartz-sericite schists which
are alteration products of the massive porphyries
formed as a result of the shearing preceding ore
deposition and the hydrothermal action whieh accompanied
it.

These rocks occur as two main beltsy; the largest
of which is situated in the vieinity of the Rosebery
townships This belt is roughly’ thirty chaine widejy its
eastern edge co-incides generally with the footwall of
the zinc lead ore body of the Rosebery Mine, and its
western edge passes about half a chain to the west of
the ore bins and thence southward through the Reecreation
Reserve; it dies out about forty chains south of the town-
ship where several tongues of sheared porphyry dovetail
into the massive felspar porphyriesy andy to the northy
it extends only a few chains north of the Nos 1.adit on
the Rosebery Mines

Sheared porphyries, chloritic schists and quartge
gericite schists arc also exposed in the Koonya liine
workings, and these are probably continuous with similar
rocks outercopping on the Rosebery Lodes Leasey thease
occurrencas conatitute the second mein belt, Another
small ares of sheared porphyries occurs on the Dalmeny
Lease; and minor developments of schistose rocks oceur
at various places throughout the massive felspar porphyries.

The lithological charseter cf these rocks varles
considerably from place to place., In some less altered
types, the original felspar phenocerysts still remain and
the rocks are readily recognised; in the weathered types,
the felspars are represented by kaolintiec areas which
still retain the form of the original crystal, and even
when the kaolin is removed the casts of the phenocrysts
s%i11 remain, The more schistose forms of these rocks
are composed pringipally of quartz, sericite, and chlorite,

.

(33) Twelvetrees & Petterd. On the Felsites & Associated
. Rocks of Mount Read & Vieinity. ©Proc. Royal Society
of Tasmania 1898, p.46.

(11) Sheared Felspar Porphyries, Chloritic Schists and

Mawke  Tand adtda Talhd ad~
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and may be deseribed as quartz-sericite schists or ﬁf
chloritic schists according to the dominance of
sericite or chlorite. The relative proportions of
the three constituents vary considerably; some of the
coarser grained schists are highly quartzose and contain
only small smounts of sericite and no chloriite, while
others may be composed prineipally of sericite or
chlorites, The most highly altered forms ocecur in
close proximity to lode formations,

In addition to the rocks deseribed gphove, two
others types semewhat less common are worthy of dention.
One of these is a very soft, dark, chloritic schist
of a dark green or greenish black colour which has been
found only near the walls of lode formetions; it has
been observed near the lode at the end of the No. 6 and
Nos« 8 level adits on the Rosebery Mine and on the wall
of the pyritic copper leode of the Grand Centre Adit.

The other is & motiled chloritic schist, oceurring at
the mouth of the Grand Centre Adit, whose general e
appearance suggests that it hes been derived from a basic

porphyrite,

In the field, every gradation may be observed
from massive felspar porphyries to sheared porphyries and
to highly altered schists; ocecasionally, the latter
contain lenses of unaltered porphyryes 1In the mine
workings, the gradation betwcen the various types is no
less striking, though, in this case; occurrénces of massive
types of porphyry are rare, and even the least altered
rocks are highly sheared and sericitised and are recognised
only by the presenece of residual felspar phenocrysts,
In the Roscbery Mine, for a distance of forty teo two
hundred feet west of the ore body, the quartz-sericite
schists are highly impregnated with pyrite and some of the
rocks are carbonated. In many places, the pyritic
impregnation is so intense that the schists may be regarded
ae pyritic lode formations.

Mention hes already been made of the weathering
of some of the less altered types of these rocks, Many
of the schists exposed at the surface are coarse, white,
quartzose rocks f{rom which praseciically everything bu®
quertz hes been removedy others are highly sericitic,

In neither case do the weathered forms convey any idea of
the original character of the rocks

The strike of the schistosity is generally meridional
and the dip varies from 45° to 70° east; in some cases
the sechists are more or less vertiecal, The strike of
the schistose rocks on the footwall of the lode at Rosebery
Mine co-~incides with that of the slate belt, i.e. it is
approximately No 10° ¥ (N 20° W magnetic), and the dip
varies from 40° to 60" east.

¥E£§2§222$2"9£a£§§£2§£ The less altered forms of these
rocks are composed of scattered phencerysts of felspar and,
oceasionally, quartz, with irregular areas of chlorite

and caleite; set in a Tine grained schistose ground mass

of quartz and seyicite. The felspars occur both as large
and small crystalsy some are idiomorphic but more often

they are broken and irregular and often are partly altered.
Orthoelase is the most common, and, in ordinary light,

often appears as water clear areas in the section; under
crossed nicols, it exhibits simple twinning and sometimes
has a peculiar wavy extinetion which bears & slight
resemblance to the strain shadows of erushed quartsz. Albite
is also fairly common, but is less abundant than orthoelase
and oceurs as smaller crystals. Quartz phenoorysts are

rare and are usually crushed and broken, In most cases,

the felspars are partly altered to serieite, and ocecasionally
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to zoisite and epldote., Chlorite occurs in flakes
arranged parallel to the schistosity, also as grains

and irregular areas and as inclusions in or borders
around the felspars, Magnetite appears in some sections
as small irregular grains, and pyrite is generally present.
The latter 1s not an original constituent but has been
introduced during ore depositiony it often forms well
devaloped erystals and is frequently surrounded dy a
border of chlorite. The carbonates occur as large
irregular patches or as a replacement after felapar or
chlorite but are rarely very abundant. The groundmass
i1s frequently traversed by minute veins of quartz, and,
occeasionally, by carbonate veins.

Under the microsoope, the development of quarte-
sericite schists from the sheared porphyries can be
followed in all stages, the main process involved being
the bresking down of the felspar phenoerysts. Thus, in
some seetions, the felspars are only partly altered, while
in others they are almost gompletely altdred {0 aggregates
of sericite and contain only minute partiel®s:; of the
original crystal. The ultimate preduct is a rock composad
almost entirely of quartz and seriecite containing eyes of
serieite which stilg retain the form of the original felspar
phenoeryst. Host of the highly altered rooks contain
cubes of pyrite and a little chlorite.

Generally, the immediate walls of the lodes are
composed of an aggraegate of quartz and sericite, or of
quartz, sericite and chlorite, and contain abundant cubes
of pyrite. In these rocks even the residual eyes have
disagpeared and no trace is left of the originsl structure
of the rock.

The chloritic schists are in many ecases varients
of the quarts—sericite schlsats, characterised by increased
development of ohlorite. The chlorite ocours as large
streaks and flakes and often enters largely into the
composition of the ground mass., In thin seotions, large
chlorite flakes are frequently asscciated with aggregates
of pyrite erystals, and, probably, some of the pyrite is
developed at the expense of the chlorite, Many of these
rocks have doubtleas been derived from massive types of
porphyry containing abundant chlorite, or from porphyrites;
in these cases the chlorite is largely residusl, In some
sections, however, chlorite appears to have developed at
the expense of the felspar, and in others it occurs as

minute veins in the rock; this suggests that the development

of a second generaition of chlorite may have conatituted a
minor phase in the alteration of the felspar porphyries.

This is also suggested by the occasional occurrence of

large areas of chloritic schists near the walls of the lodes,
e.Z» in the ore pass drive on the Rosebery Mine.

The mottled chloritic schists ocourring at the
Grand Centre Adit ars seen to consist of large flakes of
chloritq¢ set in a fine grained schitose ground mass composed
of chlorite, quErtz and felspar, with a little ilmenite
naghetite and pyrite. The large chlorite flakes have
no definite form and are often associated with sericite
or areas of secondary quartsz. In hand specimens, they
suggest orlginal hornblende phencorysts, but their
microssopic characters hardly support tﬁis and they may
have been formed by alteration of felspars,

The soft chloritic schists oceurring near the
walls of the lodes are composed almost entirely of pale
green, pleochroic chlorite and carbonates. They eontain
a good deal of pyrite and are cut by ¥welns of a fibrous,




colourless, chloritie mineral, In addition to
sarbonates and ehlorite, they usually contain a
1ittle gquarts,

C al € tion.

The: ehemical composition of these roocks ia
1llustrated by the following anelyses.

Table 4
Analyses of Altered Felspar Porphyries and Schists.

Speo. Ne. R281  R243  R19%  R217  R228A.

Constituents Regd, No. _799/31 2622/31 1934/30 1075/31 1074/31

5102 - 67.64 69.20 T2.00 58.72  60.84
pgzos 0.66 0.28 0.73 - -
FeO 2.72 2.03 1.03 2.23 3,72
Fe 1.39 N1l 0.27 1. 31 0.77
S 1.60 N1l 0.31 1.51 0.89
303 ~ - 0.27 Nil Nil 0. 20 0.17
Al50 13.72 17.82 16,29 22.42 19,68
7105 | 0.50 0.28 0,23 0.64 0.24
¥no0 0,06 Trace Nil 0.12 1.20
Ca® - Ni1 ~ F41l Ril Wil Ril
Mgo 3.90 1. 36 1.23 3.26 4.50
Na2) 2,33  0.49 0.29 1.50 0.37
K20 2,10 6,62  T.60 3.03 4,37
POy 0.07 0.06 0.023 0. 21 0.03
BaQ 0,08 Nil Fil 0.69 0.33
Crz03 Nil Ril Nil Trace Ril

COz & Ignition Loss 2.84 2.3% 1,50 4. 31 3.48

99.88 100.48 101.503 100.15  100.59

R281 Sheared Albite porphyry. 1% chains east of Primroee No.
2 Tunnel Rosebery Mine.

R243 Sheared and seriocitised orthoeclase porphyry., Main Adit
Bo., 8 level. Rosebery Mine 1020* from mine datum point.

R195 Sheared and sericitised orthoclase porphyry Main Adit
No. 8 level Rosebery Mine 1100' from mine datum point,

R217 Quartz Sexricite Schist. End of E X Cut at south end of
No. T Level Rosebery Mine.

R228A Chloritic Schist, Ore pasa drive No. 8 level Rosebery
Mine 300' north of mine datum point,

These analyses are placed generally in order of the
relative degree of alteration of the rocks and indieate the
nature of the chemical changes effected., In the sheared
albite porphyry, (R281) there has been a leaching of sods,
complete leaching of the lime and an inorease in potash (34).




The high magnesia combined with the scmewhat lower siliea
percentage suggest that the original rock may have been

& relatively more basic type of felspar porphyry. On the

other hand the low silica may be due to leaching, Under

the mieroscope, this rock shows & slight sericitisation of

the felspars and a development of sericite in the ground

mass, The relatively high magnesia content is rather difficult
to understand in visw of the absence of chlorite in the

aeetionL the low percentage of CQo indieated by the analysis
shows that it e¢annot be present as ocarbonats.

Compared with the unaltered orthoclase porphyries,
aspecimens R243 and R195 show a marked inorease in potash
a partial leaching of sods and complete leaching of the lime.
The pereentage of siliea and slumine are essentially similar
to those of the unaltered rooks and hence it 1s apparent that
the printipal change has been the alteration of felspar.
Both rocks oontain large phencerysts of sericitised orthoelass,
in addition to others whieh are remarkably fresh. The ground
mass consists of & highly schistose aggregate of quarts and
serieite, That the development of sericite is not due to
shearing alone is shown by the analyses which clearly indieate
an introduction of secondary potash, In some ocaases, fresh
appearance of the orthoclase suggests that 1t may be of
seeondary origin, due to recrystallisation of the original
phenocryasts,

R.217 is a8 completely altered rock composed almost
entirely of sericite, with subordinate quartz, a 1liitle
carbonate, a few small fragments of what may be felapar, and
a8 little pyrite. B 278A is a rock somewhat eimilar to R217
in 148 miecroscopic characters but contains a goocd deal of
chlorite; no trace of felspar was observed in the seetion.
Both rocks are fairly elose to the lode. In these, there
has been a considerable leaching of siliea, and, as in the
other rocks, complete leaching of the oaleium. To the
leaching action may be attributed the high percentages of
alumina shown in the analyses. The somewhsa? higher magnesia
may . be due partly to relative increase, as is the cmse with
the alumina, and partly also to a secondary introduction as
carbonate. The alkalie are rather more difficult to interpret.
The soda has been partly leached in R217, and almost wholly
leached in R228A. If 4in their less altered state, these
rocks had been similar in composition to the sheared and
sericitised orthoclase porphyries, then there has alac been a
leaching of potash. It is of course possible that the potash
content may have remained comparatively stable but this is
rather unlikely.

In all but one of these rocks, there has been an
introduction of sulphur which has combined with some of the
iron to form pyrite.

General progessed involved in the alteration of the
felspar porphyriesi~ Two periods of metamorphiem have been
instrumental in effeoting the alteration of the massive
porphyries. Thase werei-

§1) A low grade dynamic metamorphimam,
2) Vein alteration more or less contemporansous
with the formation of the lodes,

The foroes acting during the first period were
purely dynamie. The ground mass was converted to a
schistose aggregate of quartz and serieite, and the phenocrysts
were crushed and broken.

(34) Compare with R 265 Table 3 page -
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Sericite, zoisite and epidote were also developed at the
expense of orthoclase and albite.

The period of vein alteration was one of intense
chemioal aetivity; the changes effected varied in intensity
from place %0 place, and were greatest in proximity to
lode formations. The introduotion of potash and the leaching
of soda led to the converslion of albite into sericite, and
extensive sericitisation of orthoclase alse took place.
.Furthermore any lime present in the original rocks appears
to have been removed, Another change has been the fommation
of pyrite resulting from the introduction of sulphur, Further
chemioal changes superimposed on the above appear to have
been the leaching of silica and alkalis and the introduotion
of new materisl as carbonate.

In some casea, siliea appears 10 have been concentrated
during the processes of alteration and the resultant product
is a quarte-sericite schist in which sericite is subordinate
to quartz, Compared with that of other forms the development
of these rocks has not besn extensive.

Summary of Evidence Regarding Origin of the Schistose Roecks

From the time of Montgomery's report im 1890 up to
that of Waller in 1902, the conaensus of opinion appeared to
be that the schists were largely of sedimentary origin., Both
Waller (35) and Twelvetrees and Petterd (36) have noted the
presence of bands of porghyry (which they desoribed as felsite
or keratophyre) within the schists, and have stressed the
difficulty in distinguishing between the sheared porphyries
and schistose rocks which they regarded as being of sedimentary
origin, In regarding the schiests as sediments, the earlier
observers were doubtless handiecapped by the lack of opportunity
for systematio field work and detailed microseopic study of
the rocks, and were prohably misled by the occurrence of the
isolated areas of sedimentary roocks within the massive and
sheared porphyries (37).

In Bulletin 23, Hills (38) desoribes all the sehistose
rocks of the Rosebery District as being derived from sediments,
and groups them with seimilar recks oceurring in the ¥t. Read
Pistrict. These are referred to as the Read-Rosebery Schists,
and, in his bulletins (39), are descrided as a saeries of
folded schistose sedimentary rocks extending continuously from
Mt. Read to RBossbheary.

While gommencing the extenaion of the Rosebery mapping
into the Mi, Read Districet, the writer had the opportunity of
axamining the ocourrences of the schistose rocks in some detail.

It is conceded that in the Mt, Read District there is a large

area of sheared sediments, but its oceurrence is similar to

that of the sedimentary blocks at Rosebery, i,e. it ia a
sedimentary blook entirely surrounded by massive and sheared
porphyries, Purthermore, botween Rosabery and Mt. Read, there

ie in all probability no ocontinuous belt of schists, the various
occurrences rather suggesting a number of lenses of highly

sheared porphyry strung out "en echelon", TRepeates gearch
throughout the schisiose rocks of both distriocts has, with the
exception of the isclated areas of sediments already referred

to, failed to produce any evidence that the rocks are of
sgdimentary origin, On the other hand, the mnore closelv these
schistose rocks are investigated, the greate: becomes the weight of
evidence in favour of their derivation from the massive porpinyriss.
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(35) Waller, G.A, “"Report on the Ore Deposits (other than
those of Tin) of North Dundas".

(36) Twelvetrees, W.H. and Petterd, W.F, "On the Felsites
and Assoclated Rocks of Mt. Resd and the Vieinity“.
Proo., Royal Society Tma., 1899.

t37 Se¢ page =

38) Hills, Loftus "The Zinc-Lead Sulphide Deposits of the
Read-Rosebery Distyiet". Bulletin 23, 1915,
(39) Do above Bulletins 19 and 23,

In the Rosebery Dimtrict, a seotion 1400 feet
long, acroas the strike of the first belt of schistose rocks 1
is afforded by the No, 8 level adit on the Rosebery Mine. |
Starting from the datum peg in the centre of the main drive, E
‘the writer obtained representative specimens along the adlt
at esch important change of eountry. Of the nine specimens
collected, eight contained either comparatively fresh felspar
rhenceryste or the remains of altered felspar phemoorysis.
These specimens were ohtained atthe following distances from
the datum peg 295%,362',310", g940%, 1020* and 1100', The
specimen numbers are R195, R230-9,R74484R246, The greatest
difficultg wasg experiencea with the rooks e¢lose to the lode;
most of these are completely altered guarize-sericite or chloritic
schlists and, except for occasional dull opaque areas which
resemble original felspars, .ive no clue to their original
character,

Speoimens collected from other pertions of the
Rosebery Mine workings in the footwall country also show
residual felspar phencerysts, e.g. from the No, 1 level and
Fo. 6 level adits., At the portal of the No. & level adift,
the sheared porphyries are comparatively fresh, i.e, they have
not been subjected to veln alteration, and the felspar
phenocrystas are quite apparent to the unaided eye.

In addition to that obtained from the mine workings, :
further evidence of the origin of the schistose rocks was . :
afforded by specimens collscted from the following localities, K
viz. =~ Rosebery Creek near the Co~Operative Store, the Recreatlon
Reserve, the Stitt River below the Williamsford Road and from .
Assay Creek neaxr the water race ecrossing, All the specimens i
proved to be highly sheared and sericitised porphyries containing i
the remains of felspar phenocrysts,

The evidence afforded by the second belt of schistose
rocks is no less definite, Microscopic examinmtion of schists
from the Dalmeny, Rosebery Lodes Mining Coy. and Koonya
Leases showed that the rocks were mainly highly sheared and
altered porphyries, Hills (4) gquotes the occurrence of an |
anticlinal erest in the schiats at the end of No. 1 level
drive, on the Koonya Mine, but close examination of the rock
exposed in the face of the X-ocut, 50' west of the lode, showed
that 1t was & alightly sheared porphyry in which large felspar
phenoerysts could be seen with the naked eye. This occurrence
is scargely one hundred feet from the weathered rocks ocourring
in face of north drive; the latter are weathered porphyries.

It muat not be inferred from the above that microscopie
examination of any speeimen of the schists will reveal the
presence of residusl felspar. Aa has been described, of
these rocks are completely altered and give no elue as to their
original structure. Nevertheless, the convineing fact remains
that wherevecr the schistose rocks are sufficlently unaltered
they do sho the remains of felspar phencerysta. Furthemore,
the most hishly altered of the sohists grade inte sheared and
sericitised porphyries, and these, in turn, grade into massive
felspar porphyries., Perhaps the most significant fact concerning
these rocks is that they are best developed near lode formations
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and have thelr greateet development where the lodes are
strongest, Thus, i11: the southern portion of the Rosebery
Mine where the lode is strong, the sheared porphyries &c,

are widely developed in the footwall country, but, at the
extreme northern end of the mine where the lode is comparatively
small and appears %o be dying out, the rocks in the footwall
country are fresh felspar porphyries.

Before concluding this discussion, 1t may be
advisable to point out that the northerly extension of the
80 called Read-Rosebery schists consists of massive and
slightly sheared quartz and felspar porphyries. These
are well exposed in the raillway cuttings between the 66 mile
reg and the Pieman River Bridge. .

(%) Hills, Loftus Do above (38) pp 2% and 67.

Oceurrgnga and origin of Similar schigtose rocks in other areas.

As will be described in a later section, the porphyritie
rocks of thim area form portior of an almost continuous belt
which extends from Low Rooky Point to the Que River, and it
is of considerable interest to note that, in other mining
fields ocourring along this belt, sheared porphyries and
schistose rooks similar to those described above are also
assocliated with maassive po:ghyries. It 18 therefore interesting
to compare the Rosebery schists with those of the other districts
and to note the conclusions arrived at by the several investigators.

In deseribing the schists of Mt. Lyell Gregory (41)
has divided them as followsie

“(1) Schists which are completely altered and show no
trace of thelr original constituents, The rocks of
this group are someiimes nodular and at other times
are regular well bedded schlsta.

(2) Schists whiech show traces of their original structure.

(3) Schists assooiated with the igneous rocks of the Queen
River, which can be definitely recognised as of
igneous origin, and formed by the alteration of
quagtz-porphyrites and probably also of acid volecanie
tuffs™,

In 2 later section of his book Gregory (42) mskes the
following statementi:-

"Wigroscopic evidence, however, renders it probable

that the supposed plutonic rocks (the Queen River
Porphyries) are part of the same primitive serles

as the Mt, Lyell schists and that they are pre-3ilurian
in age". ' .

The writer is not in sgreement with the view that the
schigts and prophyries are of pre-Silurian Age (ses pages
but this does not concern us at present, and it is sufficlient
t0 noie that Gregory regarded the schists as alteration preducts
of the Queen River porphyries.

In his desoriptions of the felaitie and porphyritic
rocks of the Mt. Parrell district Ward (43) stateste

*Varistions in the struoture are equally gradusl, The
wnerushed rocks are comparatively easi distinguished
without microseopic aid, but in the field these simple
types ere found to merge into schlistose varleties so

gradually that no divisional line can be drawn batween




"the crushed and uncrushed portions; and uncrushed
blocks of irregular lens like shape occur, quite surrounded
by the orushed types”.

Ward also states (p.14).

“The erushed varieties of these rccke are clearly of

this group as regards origin, when seen in thin sections,
however widely their microscopic charscters may vary from
those of the typieal porphyries®.

Again, in the Jukes-Darwin district, Hills (44)

describes the schiate as being derived from ignoons rocks,

though he goneludes that they are representativesz of sheared

fragmental types and tuffs. However, his descriptions of

the schists and of their field oceurrenae, rather suggests

;ﬁst they are derived from massive porphyries. On page 37
e statesi~

"These fragmental types and schists are continuous by
insensidle gradations with the felsites, quartz, porphyries,
&e."

The general nature of the above occcurrences is
similar to those at Rosebery, and it is important to nots
that, at Mt. Lyell and in % e Jukes-Darwin field, the
distribution of the ore bodies co~incides generally with
that of the schists, It therefore seems probable that
the ﬁroceasea whioch have been responsidle for the formation
of the sehists in these distriots were analogous to those
at Rosebery, i,e. there was first a period of dynamie
metamorphissk which was followed by intensive vein alteration,
the 1a§§cr,period ‘co=inoiding with the formation of the
ore bodies,

(41) J.i, Gregory, D. Sc. F.R.S. The Mt. Lyell Mining Field.

ranasetions Aust. Inst, of Mining
: o Engineering pp. 39-50.
(42) Do above p.53

(43) Ward, L.K., "The Mt. Parrell Mining Field" Bulletin 3
: ' PPe 11=16.
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(¢) Gabbro and Serpentine.

gabbro. A small outerop of basic gabbro occurs on the
banks of the Pieman River, about fifty chains below the
mouth of Natone Creek.

Under the microscope, this rock is holloerystalline
and hypidiomorphic, with granitic texture, It consists
principally of augite, chlorite, felspar, ilmenite and
leuroxens, A 1little olivine and what appears to be an
orthorhombic pyroxene occur in the section, The augite
occurs as lerge irregular plates snd, occasionally, as
small crystals showing pertisl crystal outlines; t
is largely altered to chlorite, The felspar 1s mainly
interstitis]l and probably approsches labrodorite in
composlition. Partiel c¢rystals of ilmenite and leucoxene
are scattered abundantly through the rock, The olivine
oceurs as tiny grains, and is not sbundant, Only one
crystal of what appeared to be an orthorhombic pyroxene
occurred in the sectiony this gave polarisation colours
somewhat lower than the augite.

This outerop probably represents a dyke intrusive
into the Dundas slates and brecciss, In all probabllity
it is connected in depth with the serpentine dyke descrilbed
bhelow,.

§§;ngn§1&%. A broad serpentine dyke outerops along the
northewest trending spur of Colebrook Hill which
terminastes near the 73 Mile Peg. The rock has a

dark green colour and, in places, contains numsrous
small veinlets of asbestos., Small veins of chromite
and magnetite are also developed in the rock. In
some places, the dyke appears to contaln unaltered
patches of peridotite, but microscopie exemination

of a specimen from one of these pztches showed that the
rock was composed entirely of pale green fibrous
serpentine with a few small velnlets ol chromite and
magnetite,

& dyke of basic or ulira basic composition
outcrops on the Wilson iiver Track about eight chains
beyond the western boundary of the area, and, about
twenty eight chains beyond this, 1.,e.. at a dlstance
of thirty six chains from the boundary, is a large
dyke of werpentine similar to that described above,

These occurrences, together with the baslc
gabbro outcropping on the Pleman River, form portion of
chain of basic and serpentineus dykes which run parallel
with, and to the west of, the western boundary of the
mapped area. 4s far as could be determined, no
osmitidium has been found as:ocieted with this belt,
though colours of the mineral are said to have been
found in some of the creeks to the north of the
wWilson River Track,
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At least four isoclated areas of sheared sedimentary
rocks ocour eatirely enclosed by the massive and sheared
porphyries and the quarts porphyries. The exact processes
by which these rocks attained their present positions ocan~
not be fully explained and they have been interpreted

as roof pendantas, the remnants of a pre-existing sedimentary

series, in the intrusive lgneocus rocks. They comprise
carbonated and pyritised grey and black slates, yellowish
brown slates, quartzites, dark grits and calcareous rocks.

The ocourrence of these rocks 1s shown on the
accompanying geologloal map, and, in order to avoid
confusion, it has been deemed advisable to describe
the indivldual charaocteristics of each occourrence.

The most important of them ocours am an elongated

band, approximately three thousand feet long and some

two hundred feet wide, forming the hanging wall of

the large ginc-lead ore body of the Rosebery Mine,

All of the rock types enumerated above are represented

in this band, though slates constitute the bulk of it.
These are generally of a dense, black variety, though

some are grey or yellowish brown; they are highly fisalle,
and, in proximity to the lode, have been intenso{{

sheared and some of the greylsh types have been slightly
sericitised. The grite are of a fine grained, black

type and occur interbedded with the slates. The

quartgites ocour as thin bands in the slates and are
%onarally dense whitish rocks conialning a little sericite.
he massive carbonate rock is a dense, whitish-grey, earthy
rogk which sometimes contains bands of pyrite; it ocecurs
interbedded with the slates, but cocaslonally forms large
masses on the hanging wall of the lode, e.g. at the
Magagine X Cut No. 4 level.

As the maselive carbonate rock ocours on the
immediate hanging wall of the lode, it has been argued
that it was formed by the carbonate Solutions aceompanying
ore depesition, and some support is glven to this view
by the fact that in two ocases at leasi lte oceurrence
oo~incides with a great development of carbonates in
the lode channel. However, there can he little doubt
that the rock is of sedimentary origin, and, in proof
of this, 1t may be stated that it is readily distinguishable
from the ocarbonate formations of the lode chamnel, and that
it occurs at several places definitely interbedded with
the slates. Further proof of its sediment origin is
afforded by one complete and one partial analysis the
results of which are tabulated below.

Iable S

Analyels of Magsive Curbonate Rock

8223 R157 (1649/30)
Constituents % Constituents %
F382 0,40 Fel 1.42
P0§03 0‘70
Fex 1.72
A104 8.00 111883 22042
Mn 1.80 ‘ Ti02 0.35
CaCl 35.80 FnO 5.0
go03 25.00 Cad 8.65

£205 0.163
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A

xﬂ Mo 3.92
Nap0 0.18
co 10.60
Ignftion Loss 1.80

95.00 101.393

R.157 Massive Carbonate Rock, 26' N. of 13W Disec No. 4 Level
Analyst L.H. Bath.

R.225 lassive Carbonate Rock FN-8N Rises No. 8 Level

myat Ge. L.y-
A comparison of these analyses with those of the
lode carbonates on illustrates the essential

differences in composition; these are:~ §a) the higher
magnesium and caleium in R225 and (b) the higher alumina
combined with slightly increased amounts of magnesium and
calecium in R157. The potassium, langancne and iron have
probably been introduced during ore deposition. It

will be observed from the ahalyses that, in some cases,
the rock may approach in composition an impure dolomite
(R225), in others it is merely a calcareous slate.

The surface exposures of this band of sediments
are limited to the northern end of the mine workin?a
and to the creeks immediately to the north of Neo. 1A level.
Black slates have been exposed by small surface excavations
at bore sites 30R and 32R, and at a point a few feet
from the old air shaft to No. 1 level. North of No. 1A
adit slates outerop in several small creeks and eventually
the belt peters out in the massive porphyries at a
distance of some fifteen chains north of the adit. Between
the northern and southern ends of the mine workings, these
rocks are cogered by glacial deposits, but they may be
seen in the mine workings on the hanging wall of t
lode and have been recorded in the numerous bores which
have been put down to delineate the limits of the ore
bogi. To the south, the main belt probably tails out
a little to the so of No. 6 N. Rise, although a
few small isolated patches of slate occur at various
pointg still further south (vide plan of Rosebery Mine
plate).

This belt strikes 19° ¥ of N (irue bearing),
and dips to the east at 36" to 53, the average dip
being 45 degrees. The strike of the shear planes co-
incides withothat of the bedding planes, but the dips
vary from 50" to 60" east. Sometimes the shear planes
conform in dip with the bedding planes, sometimes they
make an angle with it, generally the bedding is masked
by the shearing.

It may be noted that, on the eastern side, these
rocks are in contaet with massive porphyries and, on the
western side, with sheared porphyries, while, at the
northern end of the mine workings, massive porphyries occur
both on the eastern and western sides. TFurther details
as to their occurrence, probable extension in depth and
relationships to the ore body are dealt with in a later
section and are illustrated on the accompanying plant
of the Rosebery Mine.

In the railway cutt on the Primrose branch line,
immediately west of the ore bims, is another belt of
sedimentary rocks composed of intlensely sheared, fissile
black and grey, pyritous slates. This belt is surrounded
entirely by intrusive quartz porphyries (see page .

Both the porphyries and the slates have been intensely
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sheared and contorted, and all trace of bedding in the
slates has been obliterated. The sirike of the
schistosity varies from true N. and S. to N,30° W; the
dips ait generally vertlecal or at steep angles to the east
or west, :

Further to the west on the branch line, a small
cutting has exposed purple slates which are intruded |
bﬂ a maall quarts porphyry dyke, It 1s not certain
whether these slates fora another isolated group or
whether they are continuous, under the mantle of
alluvium and detritus, with the purple slates exposed
at Primrose Siding (45).

Another isolated area of sheared, black and
grey, pyritous slates oocours along the contaot of the
guar%l orphyries and the sheared felspar porphyries.

hie belt 1» exposed in the road cuttinge opposite the
Resebery Oval, and may be traced southwards along
Barkey Street for a distance of approximately twenty
chains. Purther south, it has been expozed in the
cuttings on the Williamsford Hoad a few chalns east !
of Barker Streeit. Thus, its total length is approximately P
fOrtgichains and in width it variee from two to six chains,
In this belt, the bedding ie generally marked by the
schiatasitg but two measured strikes along bedding planes
gave X. 14° E, and X. 399 E; the dipe are vertieal or

at steep anglees to the east.

[

The fourth belt of slates is exposed in the lower
workings of the Salisbury Mine, and comsists of a narrow
band of black elate which forms the footwall of a small
alena-fluorite vein. It is approximately a hundred
est long, and varies ln width from three to nine feet.
This lens strikes N. 4% E, and dips to the eust at an
angle of 689. It is surrounded entirely by guarts porphyries.

Another small lens of slatey rocks probadbly occurs
on the old Rosebery Lodes Hine, It does not outerop at
the surface and its ccourrence has been inferred from i
the presense of hlack slate on the dump of an abandoned '
shaft. :

A8 has been stated, the exact processes by which
these rocks attained their present positions cannot be |
satisfactorily explained, and the problem becomes more =
difficult when we examine in detail the one occurrence of ‘
which detalled information 1s available, vig., the block !
coeourring on the hanging wall of the Rosebery Zino-lead
ore body. This block is three thousand feet long and
two hundred feet wide, and has & downward extension, on
a fairly regular dip, of at least one thousand feet. 1
It is difficult to visualise such a large block sinking co
as a xanolith into the viscous magma of the porphyry '
without undergoing a good deal of distegtion. It _—
therefore seams probable that the process of intrusion o
was slow and was analogous to that of magmatic stoping. L
Purthermore, the blocks as we now see them are probably in |
the pame relative lateral positions am before the intrusion
of the porphyries.

A belt of sedimentary rocks similar to those
described above, and surrounded by massive and sheared
porphyries, occurs on the Hercules and Mt. Read Mines
some Tive miles to the south of Rosebery. Again, that
portion of the Farrell Slates extendiag from the Stirling
Vailey Mine to the Murchison River is also enclosed by
massive porphyries (46)

(45) see page

(46) see ;late VII Bulletin 28 Tas.Geol. Survey




It will thus be obeerved that, within the
main belt of porphyries, the oceurrence of such
isolated areas of sedimentary rocks is not uncommon,
The writer has had the opportunity of examining both
the Farrell Slates and the sedimentary rocks ocourring
&t the Hercules and Mt. Read Mines, and has observed
& very closs resemblance between the rocks of both these
areas and the isclated slate belts of the Rosebdery
Distriet. Henoe, these rocks may be correlated, tentatively
at lesst, with the Parrell Slates.

Ags 10 the probable age of the Rosebery ocourrsnoes
lnere 1s little or no evidence. The slate members are
similar to some of the slates of the Pre-~Dundas series,
but the grits and calcareous members have no equivalents.
However, the relative positions of many of the blocks
strongly suggests that they are remnants of the slate
membere of Lower Slates and (uartgites. It is poesible
of course that the large block ocourring on the hanging
wall of the Rosebery Mine may represent portion of a
series atill older than the I're-Dundas series,

In his bulletin on the Rosebery Distriet, Hills (47)
suggests that the Farrell Slates may have formed portion
of the Read Rosebery Schlsts, but, as we now know that
the Read Rosebery Schists are really derivatives of the
massive porphyries, this correlation cannot be accepted,
though it indicates that !ille regarded the Farrell
Slates as being similar to the isolated sedimentary belts

of Mt. Read and Rosebery. ‘Ward {48) noted a marked lithologicsl

resemblance between the Farrell Slates and certain slatey
members of the Dundas Series but at the time of his
report the Dundas Series embraced the greater portion

of the rocks referable to the Cambrian Ordovisian., On
the other hand he auggests that the Parrell Slates may

be possibly of Silurian Age.

Generially, the Farrell vlates appear to be older
than tilurian, and, as a tentative correlation, the
writer would suggest that they, along with the isolated
sedimentary blocks »f Mt. Read and Rosebery, be placed
with the Rosebery or FPre-lundas Series.

(47) Hills, Loftus - "The Zine-Lead Sulphide Deposite
of the Read-Hosebery District"

- Bulletin 23, »p.30-31.

(48) Wvard, L.K. -"The Mt. Farrell Mining Field"
Bulletin 3, pagen§3.
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(e) Reletionships beiween the Quartz Porphyries & Felsites ”/,- B
the Felspay Po ries. * :

The fleld oceurrence and distinctive lithologiecal
characters of the guartz porphyries and felsites has been
desmed sufficient Juetification for deseribing them as a
separate group. They ocour as a fairly definite belt and,
where visible, their contact with the felspar porphyries
ocan be mapped with only a small margin of error. This
contact is marked in some places bg the presence of quartz-
tournslino-gyrite veins, e.g. to the west of the ore bins
on the Rogebery Mine and also on the Salisbury ¥ine; +these
indicate {he presence of an initial line of weskness
corresponding with the contact between the two groups.

The definite asssoclation of ;quarti-felspar porphyries
with the quartz porphyries &o., and the probable assocciation
of a granite porphyry with members of the same group is
atrongly suggestive of a close genetic relstionship with the
felepar porphyries, and it is probable that the quartz
porphyries &¢. have been formed as a result of the differentiation
of the main fel porphyry mass, inasmuch as both groups
contain rocks which may be regarded as transition types.
Furthermore, the nature of the differentiation of the main
mass of felsfar porphyries is such that the development of
extremely acid types, such as the quartz porphyries and
felsites; is more or less to be expected.

- It was not possible to determine whether the guartz
porphyries &c¢. were formed by differentiation in situ, or
whether they constitute a separate intrusion. The fairly L
distinet contact and genersl field ocgourrence are suggestive ‘
of the latter possibility, but, on the other hand, the
ocourrence of similar zenolith like blocks of sedimentary
rocks in both the quertsz porphyries and the felapar porg§yrieu
indicates that if there was any time interval beiween the
two intrusions it would have been a very minor one.

A similar asacéiatioﬁ'of quartz porphyries with
felspar porphyries has been observed by P.B. Nye near Low
Rﬂeky Po nto L LT * ‘ . .

N In some cases, the quartz porphyries &c. appear to
have undergone greater dynami¢ metamorphism, as distinoet
Trom vein alteration, than the felspar porphyries, and it
wag at first gonsidered that they may have conati%uted an older
series of intrusive rocks, However, their position on
the margin of the main porphyry mags renders it probable
that they would be subjected to a relatively greater degree
of shearing than the felspar porphyries, and hence no
reliance ¢an be placed on this evidenos as a criterion of
thelr age. . When the whole of the evidence is considered
there can be no doubt but that they are closely related to ‘
the main mass of the felspar porphyries. Lo

(48A) Nye P.B.  Personal Communication,
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(£) Age and General Relations of the Quartz and Felspar
Porphyries,

The quartz porphyries and felsites, the felspar
porphyries and the sheared felspar porphyries and schists
of this area form part of an extensivo series of acid
igneous rocks, which extends almost continuously from
Low Rocky Point to the Que River, Similar rocks are
developed near Deloraine, Sheffield, Lorinna and Mt,
Claude, The bulk of tﬁis series is composed of massive
and schistosa porphyries similar to those at Rosebery, but
also includes some granitic and sysnhetic types., To the
schistose forms of these rocks the name “porphyroid" was
applied by Waller, in 1904, 1In later years, the use of
this term was extended to include the magsmive types, and
the series became known as the "Porphyroid Igneous Series®.
Some of these rocks, particularly the schiste, appeared
to be interoalated (or otherwise associated) witﬁ sediments
and tuffs, and, on occasions, the latter have also been
mapped with the porphyroids. The somewhat broader use of
this term, than that originally intended, appears to heve
led to some confueion, and to have obscured not only the
exact nature of the relationships between the igneouws rocks
and the assoclated sediments but also the true character
of the igneous rocks themselves, In this way, the
porphyroid series has come to be regarded as consisting of
acld lava flows and pyroclastic sediments with hypabyssal
and plutonic rocks, Mainly on zecount of the schistose
charscter of some of these rocks, and for other reasons,
which will be stated below, the age of this meries has been
regarded as being pre-Silurian.

The general conolusions arrived at bg Loftus !
Hills with regard to the igneous rocka of the Rosebery

and Mt., Read distriots have already been sumsarizetiwhen
dealing with the literature on this distriet, o
reocapitulate briefly, he described the Dundas Series, the
Read~fosebary Schiats and the Porphyroids (quartz and

felspar porphyries &c.) as three conformable series, the
Dundas-Series being the oldest, and the Porphyroids the
youngest. The latter were descrided as being principally
lava flows, The results of the present detailed
investigation have led the writer %o the conclusion that
porphyritio rooks of the Rosebery and adjoining areas

are largely intrusive, and there 13 also a strong probability
that they belong to the Devonian period of igneoua activity.

As the term "porphyroid" has been used by
numerous writers when referring to this series, its use
will be retained for the purposes of the following

o disocuseion, but will be reatricted to include rockas of
definitely igneous origin and thelr schistose derivatives.

The nature of the relationships between the
sheared porphyries and schists, &c., with the massive
felapar porphyries has already been dealt with, and
the exiatence of the Read-Rosebery Schists as a helt
of schistose sediments can no longer be regarded as
tenable. Essentially, they form portion.of.the
felspar porphyries, hermore, ghe bulk of the evidence
in both the Homebery and Mt. Read Districts, points to
the faot that the porphyries, both quartz and felspar, are
intrusive into the Cambro-Ordovician sedimernts, This is
indicated not only by the transgressive nature of the
contaoct of the quartz porphyries with the Rosebery or
Pre Dundas Series, but also by the oceourrence of small
porphyry dykes whioch are definitely intrusive. 0f these
the most important is the long dyke like tongue which

ocours between the Lower Quartziisd and the Breccia conglomerats,
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The smaller intrusive dykes ocourring along the
branch line from Primrose 3iding are also important from this
point of view. In the text, these have been describaed with
the quartz porphyries, dut tﬁay could equally ae well have
been included with the felspar porphyries, as they are almost
identical with rocks whieh ocour in both groups, 1In the Mt,
Read Distriet also, dykes of felspar porphyry have been observed
intruding the Dundss series, e.g. on the N.,E, Dundas tram twenty
one chains north of the 17 Mile Peg; this places the age of the
porphyries as post Lower Ordovicilan,

Among the various members of the porphyroid series
as represented in this area, there are no rocks which may be
regarded unequivoeally as effusives, the petrologlieal character
and field relationships indicating that the whole of the
porphyries are intrusive., The writer has traced the porphyries
from within a guarter of @ mile of the Que River aouthwards to
Mi. Tyndall a distance of twenty two miles, and as far as ecould
be observed, Aduring the brief reconnaissance irips, and also
during the preliminary mapping in the lit. Read Distriot, their
general character 1s the same, and they consist principally
of quartz and felspar porphyries. Near the Que Rivaer, the
irregular nature of the contact of the porphyries with slates
end breccias of the Dundas Serles is strongly suggestive that
the porphyries are intrusive into them.

In the Mt. Parrell Distriet, Ward (49) has described
the porphyries as being intrusive into the Farrell Slates,
Unfortunately, the correlation of the Farrell Slates with the
Pre-~Dunfias series, suggested on page y cemmot be regarded
as other than tentative, but the evidence from the Mt, Farrel
District is imporsant, inaamueh as it shows that the porphyries
are largely intrusive. Ward has also described some of these
rocks as effusives, as, on microscopic examination, some specimens
showed the presence of elongated amygdules, Such evidence
although it indlcates differences in the conditions under wﬁich
the various rocks solidified, does not constitute definite evidence
of effusive origin,

These are; however, certain rock types ocecurring within
the main belt of the porphyries which do suggest effusive
affinities. Thus, microscopic examinstion of a specimen,
obtained from a railwuy cutting to the north of the Pieman Bridge,
showed that the rock was vomposed almest entirely of tiny
spherulites, 1In this case the rocks in the immediste vicinity
were quite normal quarte-.felspar porphyries, On svidence such
as this, it would be quite unamfe to draw definite conclusions,
and, when compared with the general character of the porphyries
as observed over large areas, such ocourrences are quite rare
and indicate nothing more than a difference in the physieal
conditions under whieh this particulasr rock happened to solidify.

It has been stated above that mainly on account of their
schistose character the pogphroid series have been regarded as
being of pre-S8ilurian age, There c¢an be no doubt that quite
a large proporition of these rocks are highly schistose, dut a
far greater proportion show no signs of echistosity and are
quite as fresh as most of the Devonian igneous rocks. Henes,
in the following discussion relating to their age, no acoount
will be taken of such evidence as is afforded by schistosity.

(49) Do above (48) p. 12
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of the Henty River south of Mt. Dundas, Mr, P.
Bleke found Silurian rocks oceourring on both

pldes of the southern extension of the porphyries
from Mt,. Read. The field relationships indicated
that the porphyries were intrusive into and younger
than the Silurian rocks.

(f) On Eadam Howard plains, weat of Queenstown
Blake had obtained similar evidence in 1928, though
its importance was not then realised. In that
locality, syenites, similar to some of the Queen River
porphyries are intrusive into fossiliferous Silurian
slates and sandstones,.

(g) On the north-western slopes of Mt., Murchison,
about six miles south~east of Hosebery, pieces of

sheared porphyry were found to contain frajgments of

West Coast Range conglomerate, The ocourrence is

generally aimilar to that at Mt. Tyndall but on a

amaller soale. The specimens were obtained close

to the porphyry -~ conglomerate contaot,

{h) In the Mt. Claude district, there is a quartz i
porphyry dyke on Thomas' Road which is quite definitely =
intrusive into Tubicolar sandetones (Silurian), ‘This
occurrence is again referred to below. .

In order to correlate the results obtained from
the various reconnaissance trips the Government Geologist,
Mr. P.B. Nye, has had compiled a general map of the
Vest Comast region illustrating the relationships of
these igneous rocks, with the Cambro-Ordovician and
Silurian gsediments associated with them. The relation-
ships suggest very strongly that the porphyries are
intrusive into the Rosebery, Dundas and Silurian sediments.
They are therefore of post éilurian age and may be
correlated with the Devonisn period of igneous activity.

The principal evidence to the contrary, i.e.
in favour of the view that the porphyroids are of pre- ;
Silurian age, liez in the reported occurrences of 3
ebbles of the porphyroids in the West Coast Renge =
?Silurian) conglomerates, Such occurrences have :
been described at Mt. Lyell by Gregory (50), in the |
Jukes-Darwin field by Loftus Hills (51) and at Mt,
Claude by A.M. Reid (52). %

In discusaing the age of the Queen River
porphyries (which form portion of the porphyroid series)
Gregory makes the folllowing statements~ (p.55).

"The available evidence, therefore, renders
it probable that the diabase porphyrites of the Queen
River are part of a pre~Silurian :igneous series of
whiech some of the rocka on the margin were quartsz
porphyrites, and have been altered into the Mt. Lyell
schists", .

Howevar, Gregory 4id not regard this conclusion
a8 final, as the evidence he obtalned was somewhat
contradiotory, and was insufficient to place the
relative ages of the Silurlian rocks and the porphyries |
beyond doubt, In the light of owur present knowledge i
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The evidence outlined above shows that the
porphyries are principally intrusive rocke and that they
are younger than the Dundas series, i.e. they are at
least post-Lower~Ordovician., This indicates a very strong
probabllity that they belong to the Devonian period of
igneous activity. However, the only place in the vicinity
of Rosebery and Mt. Read in which the porphyries are in
Juxtaposition to Silurien rocgks is orn the north-western
and western slopes of Mt, Murchisen. Unfortunately no
clean contacts were observed in this looality, but during .
and since the completion of the Rosebary survey reconnalassance
trips have been made to various localities witﬁ the objeot
of obtaining any evidence pertinent to the age of this
important series of igneous rocks. A brief resume of the
total evidence now is given below.

(a) During a reconnaissance trip to Mt. Tyndall, in
June, 1932, the writer observed that the main belt of
porpﬁyriea extended to within two or three chains of the
foot of Mt. Tyndall, which is composed entirely of West
Coast Range Conglomerate, Working along the line of contact
gouth of Newton Creek it was noted that in many places the
porphyries contained Xenolithic pebbles and blocks of
conglomerate up to two feet in diameter which had been derived
from the sdjacent conglomerates., The porphyries were guite
massive and there oen be no doubt that the pebdbles etec., are
present as true Xenoliths, Therefore they must have been
caught up during the intrusion of the porphyries.

(b) At the entrance to the gorge in the West Branch of
the Queen River, the contact betwsen the porphyries and the
Silurian slates may be,seen quite clearly, and is quite clean
cut and well defined. The slates are often baked and
toughened along the mergin ahd there are small protrusions
of porphyry into the slates, Moreover the porphyries
contain amall %enoliths of black slate. There can be no
doubt that the contact is an intrusive one.

(e} In McCuslcks Creek, a small tributary of the west
branch of the Queen River, at a point about four chains up
the left hand branch, the crcek has been washed clean by
sluiging. Here the contact between the Queen River porphyries
and the Silurian slates may be seen quite clearly. t is
quite elean cut and well defined, though the actual line is
rather irregular, there being ssveral small protrusions of
porphyry into thé slates, The rocks are brecciated along
the contact and the porphyries contaln innumerable fragnents
of slate, This occurrence has been described by Gregory
as a fault breccia, but, when considered along with the
occurrences in Lynch Creek, the weight of the evidence favours
contact, brecciation. Moreover the poyphyries are quite
massive & few feet from the margin and there are no minor
fault planes such as one would expect to sce along a fauls

of any magnitude.

(d) In Lynch Creek, Lynchford, at a point about forty
chains sabove the King River Mine, a large xenolith like block
of slates and indurated sandstones occurs wholly within massive
porphyries. This bloock is ten to fifteen chains wide and
about half a mile long. The slatea and sandstones are
gonerally similar to those of the Silurian rocks oceurring to
the west and have probably been derived from intruded 3ilurian
strata, In addition to the one large block innumerable
smaller fragments may be observed in the porphyries at
various pointe along the creek. The observations in MoCusicks
and Lynch Creeks and in the West branch of the Queen River
were made in November, 1932 and June, 1933,

(e) In June, 1931, while examining the upper reaches




of the geology of Tesmania, Gregory's prineipal observations
relating to the age of the porphyroid series may be
sunnarised briefly as followsi-

(a) In favour of pre~Silurian Age

(1) The presence of abundant schist pebbles
in the West Coast Range conglomerates on
Mt. Lyell and Mt., Owen (P. 52).

(11} The occurrence of a conglomerate in
MeCusicks Creek, full of pebbles of the
igneous rocks, which was interbedded with
Silurian rocks (P. 54).

(111) The occurrence of a bed of sandatone,
largely made up of the igneous rocks, which
was also interbedded with the Silurian
rocks {P. 54).

(b) In favour of a post-Silurian Age.

The ocourrence of bands of slate in the igneous
rooks to the east of the west branch of the Quaen River
(FP 54 =55},

The chief evidence upon which Gregory relied
was the ococurrence of the schist pebblea in the West Coast
Range conglomaerates, These schist pebbles are described
as belng micaceous, some also are gquartzite, but there is no
certainty that they are exactly similar to the Lyell schists,
and, furthermore, 'since the proportion of the unaltered
igneous rocks, in the Mt. Lyell district, ia roughly equsal
to that of the schists derived from them, it would be reasonable
to asgume that 1f the schist pebbles in the conglomerates
were derived from the Lyell aschista, then an squal proportion
of the unaltered igneous rocks should also be present in the
conglomerates, but such is not the case,

Another point that mey be raised 1s that at
Mt. Lyell the formation of the lodes ia clearly later than
that of the conglomerates, and, though this view ia not
stated by Gregory, 1t is highly probable that the hydrothermal
action accompanying the formation of the lodes was also
responsible for the formation of the schiasts. If such has
really been the ¢ase, how then could the schist pebbles in
the conglomerates have been derived from the Lyell schists.
Furthermore similar schiste pebbles ocourring in the VWest
Coast Range conglomerates elsewhere have been regarded b
other writers as being derived from the Pre-Cambrian (53{.

The conglomerate in MeCusick's Creek, referred
to by Gregory, wzsa made the objeet of a special trip in
November 13532, In his book Gregory infers that it is a
crush breccia and not a true sedimentary deposit, The whole
of this ocourrence may now be<seen quite clearly and there can
be no doubt that the contaet 1s an intrusive one and that the
brecelation is due to the intrusion of the porphyries. In
most of the exposures, instead of having a conglomerate full
of pebbler of the igneous rock, the porphyries are full of
small fragments of slate. -

(5) Gregory, J.W. "The Mt.Lyell Mining Field" Proo, and
Trans, :u%t. Inst. Mining Engineers, 1905. pp 52-55

(51) Hills, Loftus. "The Jukes-Darwin Mining Field" Bulletin
16 p. 42.

{52) keid, A.M. "The Mining Fields of Mt. Claude, Moina,
and Lor#mna" Bulletin 29 p.24.
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The third plece of evidence favouring a pre-Silurian
age for the porphyries 1s not important, inasmuch as Gregory's
micrusoopic examination of the specimen from the bed of |
sandstone shows that the only igneous material present is K
:hlorite. This hed could not be loocated during the trip referred }

O,

I% will thus be observed that the evidence in favour
of a pre-Silurian age for the porphyries at Mt, Lyell rests ,urcly
on the reported occurrence of achist pebbles in the West Coast
Range conglomerates,

In addition to the ocourrences in MoCusick's and
Lynch Creeks there is a certain amount of additional evidenoce
at Mt, Lyell which favours the view that the porphyriea are
intrusive and that they are of Devonian age, It may be stated
however that the additional points raised yet remain to be
investigated in the field,

Reference to the geological map (plate XVI) accompanying
Gregory's report will show the ocourrence of one isolated area
of West Coast Range conglomerate (mapped as Devonlan) and at
loast three isolated areas of Bilurlan slates &o, in the Iyell
schists, As the lLyell schista were originally porphyritic 3
rocks, these isolated areas may well represent residual xemolithic |.
blocks derived from the sediments during the intrusion of the %
porphyries, The present positions of these blocks have heen
explained as being due to block faulting, but, in many cases,
there has been little actual field evidence to Justify the -
explanation, and & far simpler one is accessible 4f the porphyries |
are regarded as an igneous series intrusive into the Silurian.

One other point of interest remains to be 4iscussed
and thet is the general nature of the contact betwsen the Weat
Coast Range Conglomerates and the Lyell schists, This contact,
as shown by Gregory's map, 1s highly irregular and is such as
one would expect to £ind along the margin of an intrusive
igneous series, However, its irregular nature has bheen explained
as being due to a compldx system of faulta, While there can
be no doubt ns to the existence of some of these faulis, a far
simpler explanation of the irregularities is offered by regarding !
the sohlists (originelly porphyries) as being intrusive, This
1s particularly so with regard to the southern portion of the
area mapped by Gregory, where several long dyke like tYon ues |
of the sehists (porphyries) appear to penetrate the conglomerates, .
The proanounced shearing along these contacts is only to be
expected, for later garth movements would naturally seleet the
line of least resistance.

In his bulletin on the Jukes Darwin mining field
Loftus Hills {54) has discussed, at some length, the question of
the relative ages of the porphyroids and the West Coast Range
conglomerates, He fGeseribes the ocourrence of a breccisted
conglomeraie composed entirely of pebbles of the porphyrold series,
which conformably underlies, and forms the base of, the West Coast
Range series (p, 41 et aeq,3 He also states (p.52) that, where
the brecciated conglomeraste is locally abasant from the base of
the West Coast Range conglomerates, the latter are full of pebbles
of the porphyroids, This would constitute indisputable evidence of
the pre~Silurian Age of the porphyroid series if it d4i1d not% clash,
as, unfortunately it does, with the evidence quoted on page v |
whieh places the porphyroid series as post-Silurian. Moreover, |
1f the porphyreids ars regarded as intrusive rocks of Devonian !
age, the known facts of their ooocurrence, in several dlatricts
could be more resdily explained, and, in addition 4t would expiain
the general abrence of porphyroid pebbles in the West Coast Hange

(53) ward, L.K, "The Mt, Farrel Mining Field" Bulletin 3, p.27.
Twelvetrees, W.H. "The ¥iddlesex & lMt. Claude Mining Field"
Bulletin 14, p.14, and Nye, P.B, Fersonal Communication.




conglomerates as developed throughout the State.

Mieroscoplc examination of one of the so
called porphyroid pebbles, in a speeimen of the normal
West Coast Range conglomerates collected by Hills
showed that it was probablﬁ 8 highly sheared quarts
porphyry. However, in the hand specimen this pebhle
bore o a slightiresemblance to the sheared quartg
porphyries described in the previous pages.

A general examination of Hills map of the
Jukes-Darwin field indicates that some of the porphyries
may be intrusive.

In his bulletin on "The Mining Fleldse of
Moina, M$. Claude and Lorinna®, A.M, Reid (55) states
(p.24’ that on Mount Claude tép; Lower members of the
West Coast Range oconglomerates contain much porphyroid
rogk {quartz—-felspar porphyry) and that some of these
pebbles exceed two feol in dlameter, During a viasit
to the Sheffield dist¥iect, in Degember 1531, the writer
had the opportunity of investigating this osourrence.
A careful examination of the conglomerates on M%t. Claude
failed to reveal any pebbles which could be definitely
raferred to the porphyroids., On the other hand, some
large reddish pebbles and boulders ¢losely resemble some
of the reddish quartz-felspar porphyries which ocour
in the vicinity, but mioroscopic examination of specimens
of these pebbles showed that thay were felspathic gritis
and not quartz-felspar porphyries. Similarly, some _
335;?3 ﬁ;&&sttpebblesAgn ths eonglomerates‘pear~a slight?u
SEEHD Sch A0 T4] SAE SRR 20A08d, and dferdd pagghy i oo,
those referred to by Reid. the matrix of the conéiamerata
on the Iris Mine (p,27) is stated also to be compoaed
of material derived from the porphyroids, but, although
the matrix of this conglomerate is composed prineipally
of quartz and decomposed felspathic materiasl, prineipally
kaolin, 1t is doubtful if its source could be definitely
allocated to any particular rock series,

Near Mt, Claude there is some quite definite
evidence of the intrusive nature of some of the porphyriea.
Thus, the quartz porphyry dyke on Thomas Road (shown on
Plate 8§ of Bulletin 29 =5 porphyroid or pre-Silurian) is
quite definitely intrusive inte the Tubieolar sandstones,
which are now regarded as being of Silurian Age. This
dyke apparently occuples a fault plane or contaot lins,
as grits occur on one side of it and slates on the other,
Furthermore, on the Lorinna Road, about one and a quarter
miles from Cethana, a small quartz porphyry dyke appears
%o be intrusive into slates interbedded with the Weat
Coast Range conglomerates.

Another point worthy of note is that, although
1gneous rocks of two different ages have been meppsd in
the Middlesex and Mt. Claude district, some rocks classed
with the older group appear to be very similar to certain
members of the younger. Thus, 1in describing granites
of the porphyroid series occurring near the junotion
of the Dove and the Forth Rivers near Lorinna, A.M. Reid
has noted that they strongly resemble the tin bearing
Devonian granites ocourring a few miles to the north,
Although he follows Twelvetrees in classing these rooks
with the porphyroid group, there is a strong suggestion
that Reid was not wholly c¢onvinced that the two ocourrences
of granite were of different ages.

£54) See above (51)
55) See above (52)

i TR
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The faocts and suggestions put forwsard in

this discussion indiocate that there is a considerable amount =

of evidence in fevour of the view that the porphyries
really belong to the Devonian period of igneocus activity,

and that a very large proportion, if not all, of them are !
intrusive rocks and not lava flows. :

(g) Tertisry Basalt.

At a depth of 350 feet in bore R33 on the
Rosebery mine, ten feet of olivine basalt was out. This
occurs within the imolated belt of alates, Under the
microsecope the rook is seen to comsist of phenocrysts of
olivine set in a fine grained ground mass consisting of
augite snd lathes of felspar. It is generally aimilar to
the Tertiary dbasalta oceurring north of the Que River. The
ocourrence probably represents a small intrusive dyke,

An outerop of olivine basalt was also observed
on the western side of the Pieman River at a point fifty-
five chhine north of the north western angle of the mapped

area, R
\

e e bt
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The Rosebery District lies within the belt of
metalliferous country which perallels the wWest Coast
Ranges To the north and north east asre the silver-lead
and the tin deposits of the Waratah District and the
silver-lead deposits of the Mt. Farrell, while to the
south, south-west and west are the coppe:r deposits of
Mt.Lyell, the silver-lead deposits of Zeehan and Mt,
Dundas and the tin fields of North Dundas., Immediately
to the south are the zinc-lead deposits of Mt, Read
which are similar in nature and mode of occurrsence to
those of Rosebery,

Zinc and lead form the chief metal products, the
whole output being produced by the Rosebery Mine, which
is the largest and only payable mine within the &istrict.
In addition, there are lodes containing tin and copper,
as well as certain quartz-tourmaline and flourite veins
conteining variable amounts of metallic sulphides, GSmall
gquantities of alluvial gold, derived from the denudation
of the zinc-lead deposits, occur in several of the creeks
and in certain of the Tertiary and Plelstocene gravels.,

The primary ore deposits are here grouped according
to the metal or metals of which they constitute the ore,
Much of the data concerning the zinc-leasd deposits
was obtained while examining the Rosebery Mine, but the
descriptive matter also applies generzlly to other
zinc~-lead ore bodies within the district.

(1, ¥ SODIFS.

{a) Compgsition The typical zinc-lead ore bodies of this
district are massl ve sulphide lodes consisting of a

fine grained intimate admixture of zinec blende, pyrite
and galena, with minor quantities of carbonates and
quertz as gangue minerals, wWwhile the fine grained
massive ore constitutes the bulk of the ore mined, the
schist walls of the massive lodes sre highly pyritised
and, in some cases, contain sufficlent zinc and lead to
warrant mining. %urthermore, there are certain low
grade portions of the lodes consisiing malinly of carbonates,
with felspar and some quartz, which contaln variable
guantities of spihalerite, gslena and other metzllic
minerals. ilence, throughout the deposits, we may
recognise three main types of ore. These arei-

(1). Fine grained massive sulphide ore consisting
malnly of sphalerite, galena and pyrite, with
very minor quantities of gangue.

(2). 3chistose ore consisting of a pyritic impregnation
of the schist walls carrying small quantities
of sphalerite and galena,

(3). Low grade carbonate ore consisting mainly
of carbonates and felspar, with stresks and
veins of pyrite, galena, chalcopyrite,
sphalerite, tetrahedrite and bournonite.

The average chemical composition of the zinc-lead
ores is 1llustrated by the following analyses of a composite



sample of the Hosebery crude ore treated at Eae “eehan
Experimental Mill during the period July 1929 to
February 1930. Most of this ore was obtzined from

development work on the Hosebery Mine, and hence
covers a wide range throughout the-lo&ou It consists

mainly of massive sulphide ore, but contained a little
carbonate ore and possible some schistose ores

Constituents Per Cent,

810, 11,080 9

Pb 6,050 6

FPbO 0.169

Zn 21,400 213

Zn0 «037

Cu ol’% . 50

Sb 9057 - 10

As « 330 «305

Ca Trace «082

s 28.190 28,7

803 1.280

Fe 13. 550 1 6.9

Fe0 & Fez0, .028

Al-O .816 6.10

71623 0.119

CaO 0500 . 9‘

Mg0 i

Bal 1446 2470 (BaSok)
MnO 1,420 .99

K20 o713

Na20 .1 10

COS 2,440

Ho «210 (8450z. Ag
AS & Sb (as oxides) Traces (12412 dwts Au.

100,785 9117

1¢ Analyst L.H. Bath, 2, Taken from Zeehan Mill
: Returns 1929,

In connection with analysis 1, it is necessary
to explain that the crude ore is sampled after it has
passed through the Hardinge Ball Mill, and hence the
sample probably contained a small amount of comminuted
iron and about .03% of Ne,CO,. Furthermore, the lead,
zine, arsenic, antimony afid ahs major portion of the
iron shown as oxides probably represent original sulphides
in the unground ore.

Although both analyses were made of the same
composite sample, any slight discrepancies are probably
due to slight differences in the composition of the
particular portion of the sample selected for analysis.

In terms of the known mineral constituents, these
analyses have been interpreted as shown in the following
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table, Fi: the metallic minersls the mean values of
the figures in the above snalyses have been adopted,

er ic Con Roseb re.
Metallic Minerals. n_Met c rals.
Cons s Copnstit N FPer Cent.
sphalerite 35.2 Juartz 7.8
Pyrite 31,0 sericite & Aluminous)
Silicates ) 6.7
Galena 743 Rarite 2.9
fhodochrosite 2.2
Chalcopyrite 9 Dolomite)
Arsenopyrite o7 Calcite ) 3.2
Tetrahedrite & 25-.k0 Ankerite)
Boumpnite .
Magnetite . Ilmenite .5 Orthoclase o9
' £1bite . 7
Totzl 76/ Totsl 24,

s1llver 8.5025 ozs. per ton Gold 2.12 dwts. per ton

In addition to the Minerals enumersted above
small flakes of chlorite are present in the ore bué are
apparent only on microscopic examinstion and probably
constitute less than .1 of 1it.

It is not proposed to gilve detailed descriptions
of the various minerals occurring in the zinc-lead
ore bodies, as most of them are of the usual fairly
common varieties. A few, however, do call for special
mention, These are sphalerite, tetrahedrite, bournonite,
magnetite znd ilmenite,

égﬁglg%i&g. The sphalerite of these ores contains from
35 to 6, of iron present as Fes, the iron replacing some
of the zinc in the sphalerite molecule, The iron
content is reflected in the colour of the mineral which
varies from pale yellow to dark brown the darker
varieties containing a relatively greater proportion of
iron than the lighter ones. The sphalerite content

of the ore, shown in the above table as 3,/.2,, i8

made un Of 31,9, Zzns snd 3.3,5’ F\':‘,-Ij‘

Tetrahedrite. This mineral has the usual steel grey

colour and metallic lustre, and is generally massive,

"It has been observed mainly as small veins and spleshed

in the ore, and is probably present as very small :
particles in the fine grained, massive sulphldes. A
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specimen has been analysed with the followii;'result

- Analysis of Tekrghedrite Resd, No, 1721/31

Constituents 2% Ber Ton.
Ag 2,436 (7950zs. 15dwts., 5grs.) Total
Hu 0.01k% (4ozs. 11dwts, 11grs.) -
Pb Tr,
8b 11,81
As 5.70
Cu 29.57

Fe N

8&.89 Analyst L.ﬁ. Bath.

The chemical composition of tetrahedrite is given
by Prior and Spencer (554) as 3R'25,R''', S, + x(6RH''GR"253)
where R’=CH,AS,R"=ZR,FO. and R"'Y = Sb’fg’gi"and x
is a small fraction, often 1/10 and 1/5, but rising to
4 in the case of the highly ferriferous tetrahedrite
known as coppite, The analysis indicated that coppon’
silver, zinc and iron are all present and that the R''!
constiiuent,conpriaos both antimony and arsenie, Some
of the iron and zinc in the above analysis is doublless
due to the présence of pyrite and sphalerite, in the
specimen selecteds The gold is present probably as
minute particles mechanically associated with the
tetrahedrite, :

Egnfngnlgg‘ Probably on account of iis close resemblance
o te rahsdrite= from which it is difficult to distinguish,

this mineral has not been recorded previously., It has

dark steel grey colour and metallic lustre and is generally
massives In mode of occurrence it is similar to
tetrahedrite, The result of an analysis of a falrly

pure specimen is shown below.

Analysis of Bourpopite (Regd, No, 1633/31)
Constituents. i

Cu 12-80

Pg h1.gg

S .

S TR

Zn 1.80

As 0u36

Fe 2052

A‘ Q‘Q‘_LEQZQ 16tho per ton).

The compositioi ¢f the mineral corresponds
generally with that of bournonite i.e. 3(CuyyPb) & 8by 53

(with Pbs:Cu=231)

Composition
4A) GoTs Prior and L. Spencer ®themical
ggsFahI;rz“ Mineralogical Mag. Vol.12 P«193.
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In all probability his mineral is not a very abundant
constituent of the ore.

ﬂggggﬁi&g_ggg_lgmfni_g. Neither of these minerals have
been observed in the unecrushed zinc-lead ores. Magnetite
has been detected from time to time during treatment

operations, and the occurrence of ilmenite is inferred
from the presence of TiO» in the analysis (sees table 6).

& o The non-metallic minerals »resent in the
nassive sulvhide ore occur as such fine particles and are
so intimotely admixed with the sulphides that they are
not readily visible to the naked eye, and, in msny ases
thelr presence is detected only on m{croscopic examination
of the ore.

£s has been indicmsted, the corbonate formations
consist prineipally of non-metallic minersls., The
analyses of two falrly typlcal specimens of this gangue
material ape tabulated below, These are free from zll
metallic sulphides but pyrite,

TABLE 8
a g Car 2 G i
constituents K283 R282
segd. 1077 Res, 0, 1076

iU 31.06 9.30
.‘“8283 }‘i‘.]‘fé 30 70
el 2,93 7283
Te 4,45 584
o 5.20 6.70
K1503 1594 8.2
Mn 12,92 2,01
T1i02 0,68 0.10
Cal 1.60 8.40
“gd 1.66 1.52
IiagO 3052 1 '38
P205 Delh 0,06
Bal 0;61 0017
coz 10.10 224k
Jgnition loss 3.10 =

101,06 400,15
_ Tnelyst L.H. Dath

R282 Carbonate Gangue, No. 8 level Kosebery Mine 9%0ft, N. of !
13N Hise, !
R283 " " No. & " " " Crosscut oppsite
‘ 15N Rise.

6. STRUCTURE AND FaRiGRNEGTS.

Massive sulphide Ore. A marked banded structure and
extreme fineness of grain are characteristic features
of the massive zinc-lead ores. In some cases, there
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is no banding, and the ore consists of a granular
homogeneous admixture of zinc blende, pyrite and galena.
The banded appearance is due to the segregation of the
verious constituents, Thus, one band is characterised
by the predominance of zinec 5lende snother by the
predominance of pyrite, and the th{rd by the predominsance
of galensa.

No. 2 Level, Rosebery rine

Fig., 2 is a diagramstic sketch, of & specimen from
the No. 2 level Rosebery Mine, which shows the presence
of all three bands. In no case is the mineral separation
entirely complete., Thus, bands apparently consisting
entirely of pyrite are found, on microscoplic examination,
to contzin galens and blende, and bands of blende are
found to contain pyrite and gslena; their degree of
association is such that, in some cases, effectual
separation of the minerals is only atta{ned by grinding
the ore so that it will pass a 200 mesh sieve. All ‘
three minerals are intimately intercrystsllised, but )
the predominance of one constituent determines the apparent L
character of the band. A point of considerable interest
is the presence in the pyrite bands of small lenticles
and stresks of blende, which are strung out "en echlon®.
Conversely, similar pyritic lenticles are present in
the sphalerite bands (Fig. 3). The banding is invariably 1
parallel to the walls of the lode, and, furihermore,
the contact between these massive sulphide lodes or
veins and the enclosing schist or slate walls is _
remsrksbly clean, and is of the type generally referred |
to a3 “"frozen", These features are illustrated by ‘
Fig. 3. The widths of the various bands varles ,
from a fraction of an inch to an inch, and, in some
cases, to two or three feet, as in the lNo. 3 lens, No. 2
level Rosebery lMine. imong the coarser grained ores,
which are relatively subordinale, the banding is not

always -~resent,

Massive pyrite veins containing minor quantities
of zinc and lead sometimes take the place of the normsl
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zinc-lead ores, Inese are similar in all respects

to the banded ores described above. The zrain size

is similar, and their contacts with the enclosing

walls are of the same "frozen" type, A variation

of this type was observed at the No. 2 level, Rosebery
¥ine, where, with an increase in the silica content of
the gengue, a massive pyrite vein was seen to merge
into a dense cherty lode highly impregnated with pyrite.
This is quite an uncommon feature with the massive
sulphide veins,

Under tihe microscope the fine grained ore is
seen to consist mainly of sphslerite, pyrite and galena,
with minor quantities of quartz barite and cerbonates,
and occasional flakes of sericiée and chlorite,
The metallic minerals zre all of similar size and are
intimately intergrown,

The massive sulphide ores cvhibit features
similar to those of normal veins er intrusive dykes.
<hus their contact with the enclosin: walls is always
sharp and well defined, and is similar to that observed
in intrusive igneous rocks (#ig. 3). rurthermore, they
give of{ numerous small vein like tongues or lenses
which penetrate the wall rock, and whose contzots
appear as sharp &8 those of the mein zulphide mass,
Excellent exzsmples of tiese small tongues occur on the
slat~ hanging wall of the Hosebery Mine between the
118 and 127 rises on the lio, 4 level, at the north end
of the No. 2 level znd at many other places. Again,
any prominent bulges in the ore sre marked bty ¢ corresp-
onding compression of the wall rocks,

Occasionally, the massive ore is traversed by
small veins of quartz, sphalerite, galena and chslcopyrite
which have been deposited in fractures formed during
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the deposition of the fime grailned ore., These velns
are sometimes parallel to the banding hbut frequently
cross it, The lster sulphide veins s2re more coarsely
crystalline than the sulphides of the massive ore,

end thelr presence indicstes that there were at lesst
two stages the second probably a minor one,in the
deposition of the sulphides,

This is illustr-ted by Fig. 4 which shows veins
of coarsely crystalline blende, and quartz veins
contsining btlende, traversing the normel fine grained
ore, Other 1ns€ances could be cited of gusrtz veins
conteining chalcopyrite or galena. In these veins
the deposition of the metallic sulphides appears to
have been contemporaneous with that of the quartz.

Jithin the zinc-lead ore bodies, there zre veins,
un to two feet wide, of coarsely crystslline blende
and/or gslena, Veins of this type occur both in the
nosebery and Koonya Mines, nnd, although their relation-
ships to the fine grained ore were not always apparent,
they mey be correlated with the second stage of sulphide
formation. The contoct of these velns with the enclosing
schists or carbonates is often sharp, but there may
be & certain amount of impregnation of the walls.

%?Q&Ehgfﬂ.ﬂiﬁ- when dealing with the general geology
the @istrict, mention was made of the alteration amd
pyritic impregnation of the shearead porphyries and
quartz-sericite schists in the neighbourhood of tiae
lodes. The amount of impregnstion depends on tae
permeabildity of the wall rocks. Thus, the pyritisstion
of the guartz-sericite schists forming itne footwall of
the Rosebery lode, and of similar rocks forming the
hanging wall of the Koonya lods, has & lateral extersion




of one to iwo hundred feet, whereas the dense slates forming
portiond the hanging wall of the Rosebery lode hove not
been pyritised by the lode solutions, On the immediate
walls of the massive sulphides, the pyritised schists often
carry galena and sphaleritei sometimes in sufficient quantity
2

to warrant mining, but the lezteral extension of this schistose
ore 18 never more than a few feet, and, although occasional
patches are found within the massive suiphide veins, the
general nzture of its occurrence 1s as a thin selvage on

the walls.,

4 thin section of this ore shows the main
constituent to be sericite or damourite, and that the pyritic
impregnation preceded the deposition of sphalerite and galena.
This 1s illustrated by Fig. 5 which is a disgramstic sketch
of & section of the ore showing the impregnation of the
pyritised schist by sphalerite-galena velns, parallel to
the plenes of foliation of the schist snd containing smell
crystals of pyrite. Other types of this ore consist of
schist almost wholly replasced ©y pyrite snd cut by later
veins contalning tetrahedrite, sphzlerite and g=lena,

car or Gcecurring within the lode
channels at the ends of lenses of massive sulphide ore, or
between two such lenses, are carbonate formations which,
though generslly low grade, sometimes contain appreciable
quantities of sphalerite, galena and chalcopyrite. Although
the bulk of the ncn-metailic mineral constituents of the
¢carbonate ors are similer to the gangue minersls of the
massive sulphide ores, the relative proportions of the
minerals vary and their formetion does not appcar to be due
altbgether to the development of & superabundance of the
gangue minerals, but, generally, to have constituted a
separate phase of ore deposition,

In hand specimen, this ore sppears to consist of a
mixture of rhodochrosite, calcite, barite, ankerite é?),
dolomite (?) and 2 little quartz containing veins :zn _
irregular patches of sphalerite, galena, pyrite, chalcopyrite
and tetrshedrite. Although not spparent to the naked eye,
felspar is also present and is revealed on microscopic
examination of the ore. The deposition of the metellic
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sulphides is clearly later than that of the carbonates,
as the metallic minerals occur as infillincss of tiny
Joints snd fissures (in the carbonates) from which
reslacement has gohe on laterally, #ith regard to

the order 1n which the metallic minerals were deposited,
no conclusive evidence could bte obtained, but pyrite
appears to have been first and tetrahedrite last., The
metallic minerals are not invariably present in the
carboncte formations portions of which are frequently
barren.

Under the microscope, the ore is seen to consist
mainly of a mosaic of mixed manganese, iron, calcium
and magnesium carbonates ¢ontaining felspar, guartz,
barite and pyrite., The felspar, which is fairly abundant,
is remarkably fresh, and contains numerous inclusions
of apatite; both orthoclase and albite are present, the
latter showing the usual lamellar twinning; some felspar
is present as velns and associstecd with it is 2 little
quartz. Consliderable replacement o! the felspar hy
carbonates has taken place, Guartz which is relatively
subordinate 1s present as veins and 1irregular petches,
end as o flne mosaic replacing carbonates; 1its formation
appears to be contemporaneous with that of pyrite which
wes observed, Veins of calcite or rhodochrasite,
contemporanecus with those of quartz, cut the ground
mass, %o definite stage in the order of crystallisstion
could ba assigned to barite, but its formation appesrs
to have been contemporaneous with that of the mixed
carbonates.

In some ceses, the cerbonate ore replaces the qusrtz-
sericite schists associated with the lodes, &and all
stages of the replacement may be observed, Despite
the fact that the quartz-sericite schists wer: derived
from sherred porp:yries, the felspar present in the
carbonate ore probebly does not represent unaltered
felspar remaining in the quartz sericite-schists, but has
been deposited from the solutions which deposited the
carbonates. This 1s indicat=d not only by the f resh
appesrance of the felspar, but also by the fact that in
unreplaced portions of the quartz-sericite schists no
felspar has been observed,

The sphalerite, galena and chalcopyrite of these
ores 15 generally coarsely crystalline znd is dmilar
to thet deposited in the fissures of the messive ore as
deseribed on page » In addition to the minerals
enumerated, orthorhombic crystals of arsenopyrite occur
associated with the lode carbonates but are embedded in an
alterad esrthy carbonate rock of sedimentary origin
which forms portion of the hanging wall of some of the
lode carbonates of the Rosebery Mine, The presence of
ilmenite and magnetite, is indicated by the analyses in

Table 8-
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{c) Processes involved in the
Deposition of the Zino-Lead Orea,

The relationshipe between the pyritised and
sericitised wall rocks and the ore bodies, and the relative
order of deposition of the various lode constituents
indicate three main stages in the formation of the zine
lead lodes. Thease stages are phases of one general period
of ore dasposition and in all probabllity there was no marked
time interval between tham.

‘ The firat stage in the formetion of the lodes
was the alteration and pyritisation of the porphyries with
which the lodes are asscclated. The sclutions causing
these changes were rich in potash and sulphur, and, as
indicated by the extensive alteration neay the lodes, had
great power of penetration, These molutions ascended along
major fracture zones in the porﬁgyries or along the contaots
of included sedimentary xenoliths, The rocks in the
neighbourhood of such fracitures were subjected tc the
greateat amount of alterstlion and pyritisation, the intensity
of which diminished laterally from thes fracturea,

Folloving the slteration of the porphyries came
the deposition of the {ine grained sulphides assoecisated with
minor quantities of gangue minersls, That the massive
sulphides were formed a2t e later stage than the alteration
of the porphyries is demonsirated by the faot that the massive
ores contain chlorite znd sericite as well ag inclusions
of pyritised schist. Further evidence is afforded by the
transgresaive nature of some of the contaots between the
pyritised schiast and the massive ore and also by the
microscopic study of the ora.

An extensive development of carbonates and other
gengue minerals, acconpanied by minor deposition of sulphides,
appears to have constituted the third =and final stege in
the development of the leodes. The bulk of this nmaterial
occurs along those portions of the lode channel not already
occupled by the fine grained sulphide ore. It must not
be considered that the deposition of carbonates and other
gangue minerals wag confined wholly to this siags. Some
carbonates ware deposited during the alteration of the ;
porphyries and to a greater extent during the formation of
the fine grained ores. The point to be euphasiged ig that
the maximum development of earbonates along the lode channels
appears to have taken place after the formation of the fine
grained sulphide ore.

The exact mode of deposition of the fine gralned
sulphides has been described by Lofitus Hills (56) as=
replacements of beds of dolomitic limestone in schistose
sedimentary rocks. Thls theory, however, does ncot "2rmonise |
with the factas that the greater portion of the rock~ ~tsoclated ,
with the lodes are of igneous origin and that the only |
calcareous rocks associated with the lodes are the small 1
patches of earthy carbonate rock interbedded with the hanging
wall slates of the Rosebery mine, The greater portlon o
the carbonates described by Hills are undoubtedly lode
carbonates, Further as the analy=es of sheared porphyries

- ete, in table - page ~ show only minor quantities of COp,
no extensive carbonation accompanied the alteration and
pyritisation which preceded the formation of the massive
sulphide ore,




Two poasible modes of deposition of the fine
grained sulphide ore are 1; replacements of the quartz-

seriocite schists and 2) simple fissure veins.

Evidence of the replacement of the schista is
afforded by the presence of sericite, chlorite, magnetite
and 1lmenite in the fine grained ores. These minarals
maﬁ be regarded ae residusl or unreplaced portions of the
schiats. Among the other gangue minerals, orthoclase
and albite may.refreaent.material whieh has recrystallised
during the formation of the lodes but barite, rhodochrosite
and probebly the whole o# the ealoite (see analyses table )
represent new material brought in by the mineralising
solutions, Tha microscopie examination of the schistose
ore affords evidence of replacement but as previously etated
(gage ) the schistosec ore is generally limited to a
thin selvage on the walls and is not representative of the
ore body as a whole. A replacement theory suggests that
the banded structure of the ores may be due to the partial
control of the schistose planes in the course of the
replacements, first by pyrite, and latterly sphalerite
and galena.

On the other hand the ore bodigs possess some of
the features of simple fissure veins, Their contaets with
the enclosing schist or slate walls are sharp and well
defined, Prominent bulges in the ore are marked by a
correasponding compression of the wall rock as is especially
the case with the slate hanging-wall of the Rosebery mina,
Further, amall ~eln-like tongues extend from the massive
sulphide ores into the hanging~-wall slates, A aimilar
effect 18 also sometimes scen at the end of a lens of
sulphide ora where the main mass of sulphide bresks up into
a number of vein~llke tongues which penetrate the enclosing
sehlists,.

(@) Distribvution of the Gold & Silver,

The snalyses on page shows that the average
emount of gold is 2.12 dwts. per ton of znowlead ore and
of sllver 8.5 ozs. flth regard to the distribution of the
gold, careful examinetion of the asssy plans shows that
there 18 no relationship between the gold content and that
of zinc and lead but on the other hand those portions of the
lode containing excessive pyrite appear to contain slightly
inecreased quantitiee of golde The bulk of the silver is
epparently not aszsociated with galena and there is no conetant
rolationship between the amounts of silver and lead in the
various portions of the 1lodes, ihus a general examination
of the assays showed that in about half the assays examined
high lead corresponded with high silver and that low lead
correspondead with low silver. On the other hand meny portions
of the lodes high in lead were low in gilver and other portions
low in lead were high in silver, These observations regarding
the silver take no cognisance of the presence or absence of
tetrahedrite but it may be noted that although the teitrahecdrite
constitutes, on the average, only .4¥% of the orc, or sbout
3 lbes. per ton, 1t contains appreciable quantities of ailver
{see analysis p. ) and its presence mey influence the
M stridbution of the silver, This ouestion is discussed
more fully below.

Gold.

Tnteresting facts relating to the distribution
of the gold and silver have been obtained ss a result of
recent sxperimental work carried out by the metallurgicsl
staff of the Hosebery Mine. Assays of the concentrates,
obtained by differentisl flotation of the ore, showed that
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the gold was distributed as follows, vizi- Lead (Galena)
Concentrate 58% and Zine (Sphalerite) Concentrate 15%;

the remaining 27% is included in the residues, which
contain e considerable amount of pyrite. Furthermore,

in the Lead Cleaner Conoentrate there is shown an ingrease
in the gold content of 30% to 100% above that contained
in the Lead Rougher Concentrate. By making a bulk float
of the sphalerite and galena, and then floating the pyrite,
some of the gold was found to follow the pyrite, the
digtribution in the final ooncentrates bveing as followsie
vizt= Bulk Concentrates of Sphalerite and Galena 70.5%,
Pyrite Concentrate 21.5%, Lkesidues 8%, |

- In the Zeehan Mill a considerable amount of free
gold, evidently concentrated mechanically, was found in the
boot of the elevator carrying the diacharged pulp from

the grinding mill to the classifier, before any flotation
had taken place. Free gold has been detected also in
many places during the treatment of the ore. It seems
probable that the gold in the ore is present in the free
state and that it ococurs as ninute particles in the
sulphides. The fact that the bulk of the gold finds its
ways into the galena concentrate may be due $o particles
of gold set free during zrinding being floated along with
the galensa, A5 the greater part of the tetrahedrite is
also floated with the galena, any minute particles of gold
present in the tetrahedrite would also find their way into
the galana concentrate, Particles of gold present in
sphalerite or pyrite which were not sct free duringginding
would naturally be included in the zine concentrate or in
the residues.

If such portions of the lodes as are oxidised, there
is generally & raelative concentration of gold, due to
leaching of the more soluble constituents of the orej
thus the gossaneous capping of the Xoonya lode 1s sezid
to have contained from 5 to 10 dwia. of gold.

The occurrence, ir the Recent & Tertiary Gravels, {
of large waterworn particles of free gold, which have !
evidently been shed from the zinc-lend lodes, suggests
that there has been solution and redeposition of gold !
in the oxldised lode eappings. f

No definite information could be obtained relating %
to the possible dovmward migratiovn of gold in the zine- ’ L
lead ore hodies by the netion of neteoric waters. The i
sbsence of secondary minersls in the upper sulphide zones
indicates that there hags been little if any secondary
enrichment, and no merked increase in the gold content
of this zone has been observed,

Silver. At present the only potentially asrgzentilerous
neral known %o exist in the Rosebery ores is telrahedrite,

that is if we oxclude galena, Silver bearing minerals ]
contalning arseniec, antlmony, copper and sulphur are )
known to exisi in many 71 no=lead sulphide deposits, and

it is possible that portien of these clements, present in 1
the lode, may enter into the composition of a sllver bearing
mineral (other than tetrahedrite) $he presence of which ,
has not yet been rec gnised. In view of this s congsideration 5
of the possible sourcc of silver is civen helow,

In the experimental work referred to, the distribution i
of silver in the Final concentrates was found to be as
followsi~ Lead {Galena), Concentrates 65%, Zinc
{Sphalerite) Concentirate 25.2%. Kesidue 11.5%. In the
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concentrates obtained by making & bulk float of sphalerite

and galena, and then floating the pyrite, the distribution
was found to bes~ Bulk float of Sphalerite and galena

g4%, Pyrite float 5%, Residue 1%. These results apparently
lead to the omnelusion that silver shows some affinity for
galena and to a lesser extent for sphalerite. However, it
is found that on refloating the Lead Rougher Concentrate

in the ordinary treatment process, there 1s proportionaliy
more lead floated than silver, 1In a few cases there is an
increage in the silver oontent from 1% to 10¥ but usually
there 1as a decrease. This supports the examination of the
assay plans, which showed that there was no fixed ratio between
silver and lead,

' The following table, compiled from analyses in connection
with the Zeehan ¥111 returns, illustrates the distribution of
silver with respect to such other elements with which it is
likely to be associated.

iable 9
Analyses of composite Samples Tor ithe pericd July 1929 to Feb,1930.

Constituents Pb% Zn% Ag ozs. Cu As Sb  Ag ozt S5b% ratio :

Crude QOre 6.4 2143 8.5 «50 4305 .10 8,5 3 o1

Lead Con- 50 17.1 40 1.895 .15 ,L49 8.161 |
centrate

Zine Cone 4,6 51,8 1042 .66 L157 .14  7.281 .1
centrate

Residue 1-3 362 2.4 21 454 0036 60 663 o1

These figures show still further the absence of
anything approaching a constant ratio between lead and silver,
Furthermore, there is no conncetion between zine and silver, '
On the other hand, the ratic between silver and antimony, nltheugh ;
not constant, is strongly suggestive that the silver is largely ;
asgociated with tetrahedrite, and, while ll%tle reliance can ?
be pleced on the copper content, on account of the presenuce of
chalecopyrite, 1t may be noted that copper, in each ¢f the above
analyse9, is present in sufficient'quanti%y to satiafy antimony !
in the formation of tetrahedrite.

The inferentisl value of the Ag : Sb ratlo is somewhat
lessened by the presence in the ore of the antimonial mineral |
bournonite, but, as has been indicated, bournomite is probably

not very asbundant and the amount present may not affect the

ratio to any appreciable extent.

In the analysis oi tetrashedrite on page the value |
of the Ag ¢+ Sb ratio is 6,73 ozs. Ag ¢ .1% Sb. This agrees

very closely with the results shown above, and affords further

evidence that the bulk of the silver in the ore is present

in tetrahedrite, Purthermore, 1t may now be deduced that '
if bournoniite were present in asppreciable amounts 1t would

lower considerably the Ag s Sb ratios shown in the above table

with respect to that obtained from the asnalysis of tetrahedrite,
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It is possidble, though not probable, that other
gsources of silver may exist and that bournonite may be present
in such amounts that the ultimate silver antomony ratios in
the ocrude ore &c. may not be affected. Againet this ides
1t may be stated that other argentiferous minerals have not
yet been detected, end, furthermore the fact that bournonite
has not been recorded by previous observers is suggestive
that 1t is present in very small amounts,
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(2) Tourmaline & Fluorite Veins.

(a)} Generalse Several lodes and velns containing tourmaline
and fluorite occur between the southern end of the Rosebery
Mine and the Koonya Mine, The most important of these are
situated on the followlng properties, viz. the old Mt, Black
Mine (now portion of consolidated lease 9075/M), sections
10548 and 310549, the Salisbury Mine and on section 10455
previously held by the Rosebery Lodes Mining Company. These
deposits are of no economle importance, but they are of some
geological interest, inasmuch as they represent a distinct
stage in the general processes of ore deposition within the
distriect.

(v} Co%.fgmtiom- The following list ineludes all the minerals
which have been cbserved throughout these depositsiw

Metallic Mineralss~ FPyrite, Chalcopyrite,
Ganlena Jamesonite,
Bigmuthinite and Sphalexite.

Nonemetallic liineralss= Tourmaline, Fluorite,
i;ﬁrtz, slderite,
erite and Calclte.

In addition small amounts of gold and silver
are generally present,. Tin was reported as belng present in
one of these ‘weins by Loftus Hills %57).

The relative amounis of these minerals present
in the several different lodes show considerable variation.
Thus, the sulphides may be fairly abundant, or they may ocour
as small partlcles scattered through the veins. Furthermore
different lodes are characterised by the presence of differen%
sulphide mineralsa, Similar conditions prevail with regard 4o
the non-metallic minerals; some lodes contain quartz and
towrmaline, with no fluorite, while in other fluorite and
carbonates are the principal gangue minsrasls and the lode may
contain little or no tourmaline; again, Juartz, tourmaline and
fluorite may all be fairly abundant in the one lode., A general
idea of the character of these deposits will be best conveyed
by deseribing a few of the most important of them.

Perhaps the most important of these veins is
that worked by the old Mt., Black Company. Unfortunstely, none ;
of the workings were accessible, and all that eould be seen :
at the surface was g pyritic outcrop contalning tourmeline, An :
excellent description of the lode is contained in Waller's
report (538).

lialler states (p.12). "The ore deposit is
a true fissure vein, consisting of quartz tourmaline, fluospar,
iron and copper pyrites, and, in perts a good deal of wolframite
and bismuth sulphide. The structure is banded, but not
symmetrical, the bands of fluospar, with bunches of bismuth
sulphides, being found prineipally near the nanging wall,
end the quartz on the footwall, The tourmaline does not ocecur
as bands but forms little veinlsts and bunches through the
other minerals, The quartz contains a large quantity of
tourmaline in the form of fine needles". l

Jome analyses of ore from tiis mine are shown
in the table below,

On the 3slisbury Mine, quite close to the
Williamaford road, is a small fissure vein about six inches
wide composed of galena, jzmesonite and a little pyrite, set
in a gangus of fluorite with some siderite and a liitle
tourmaline. The vein carries about 12 ozs. of silver per
ton of ore. The ore is roughly handed, the sulphides
oecupiing the centre of the vein with pale greenlsh fluorite
and slderite on either side. The jamesonite is of a light
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steel grey colour and is readily distinguished from the galenas

a somaewhat impure sample was analysed 'ith the following resultsi-

Analyases of Jamesonite

Constituents. i
b 41.00
Sb 18.70
S 15457
Cu 1. 10
Fe 4-99
In 2.92
Mg 0«64
Insolubles 11.20

Ni. Co, i

A little over three hundred feet up the hill from
the above workings, a long adit has intersected a lode about
four feet wide composed of ocuartz, tourmaline and pyrite.

In some pluoces, the lode material resembles dark cherty quartz,
probably due to the presence of minute needles of tourmsline,
and appeers to contain no pyrite. In other places 1t contains
abundant pyrite. This formetion contains small amounts of
gold, silver and copper.

On the section previously held hy the Rosebery Lodes
Mining Company, &n adii has been driven for a distence of one
hundred and forty feet on a filssure vein which varies in width
from a few inches to a foot. The vein 1s composed prinelpally
0of quartz, tourmaline and pyrite, with 2 little galensa,
sphalerite and Jamesonite. In addition to these, ankerite,
giderite and calecite are present in small amounts. Other veins
oceurring on this gection appear to consist mainly of guartsz,
tourmaline and pyrite.

" The veilns occurring on leases 10548 and 10549 are
generally simple fissure veins a few inches wide composed of
quartz, tourmaline and pyrite. A formation a good deal larger
than the majority of these veins ocours near the centre of
lease 10549, This id = well defined lode, abdut 4 feet 6 inches
wide, ocontaining quartz, tourmaline, pyrite and earbonates.

The pyrite is coarsely erystalline and has an extrenely pale
colour, though 1t is not arsenical. The quartz ia wuggy and
orystalline. Tourmaline occours in seams and veins through the
ore, and is also found in the country rock near the walls of
the lode. Some of the formations in these sections are said
to have carried a 1ittle gold.,

Other small tourmaline veins, similar to those
deseribed above, oacur to the south-west of the Dalmeny lease,
on the 0ld Berry Consols Mine,

'The analyses of five samples of lode material from
the Mt. Black and Salisbury ilines are shown bhelow, These
illustrate in a general way the chemical composition of some
of the deposits.

(57). Hills, Loftus "The Zinc Lead Sulphide Deposite of the
Read Hosebery District, Bulletin 23, p. 61, 1915,

(58), Waller, G.A. "@n the Ore Deposits (other than those of
tin) of North Dundas" 1902,
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Table 10
Analyses of Lode fleterial from Tourmgline & Pluorite Veins,

Gonstituents 1 ] 3 3 L
Au ozs. per ton 0.44 0.9 0.75 015 0.20
Ag " " " 0.34 0.4 0. 62 0.31 0.10
Cu % 1.40 0,82 1.26 1.52 0.93
Bi " Tr., T.44 - Tr. -
Pb T», Tr, - Tr. Tr.
Zn Trc 0031 - Tr- Tro
Fe 16;83 9.45 18;90 16083 9.53
A1203 5439 12,02  11.90 12.96 12.42
MnO 0. 14 - 0.12 -~ 0.15 0.21
Ca 18,20 15. 39 14,73 Tr, Tr.
Cal - - - 3. 32 -
Me0 0.94 0.40 - .95 Tr.
F 17:30 14.75 13094 - -
5 13.24 0,90 18.00 6. 64 569
02{in Cald) 0.66 - - - 1.10
Oo(in Fal) 1.67 0.94 0.90 3,49

97.07 95, 39 99.73 92.76 99.71

malys'b C.J. Henrie.

(1). Mt., Black iiine. Sample from face of south drive
about 12* from main crosscut,

(2). it. Black Mine, Sample from face of south drive main
lode near hanging wall.

(3). t. Black lilne bulk Sample.
(4). %, Black lMine, bulk gample No, 1 lode 100' level,
(5). oS=zlisbury Mine. Upper adit 300' above Williamsford Road.

Analyses after Waller 1902 "Report on The Ore Deposits
{other than those of tin) of North Dundas" p.13 and 17.

The presence of boron and fluorine (tourmaline and
fluorite) in these Jdeposits indicates that they belonz to the
gaseous or pneumatolytic phase of ore deposition, and that
they were formed at much higher temperatures than the zinoe
lead sulphide deposits, although both types are genetically
of similar origin,

(c) Structure and Occurrencei~ The majority of the
tourmaline ang fluorite veins strike in a genersl north-south
direction and dip to the east at angles ranging from 40° to
609, With the exception of the jamesonite bearing vein on
the Salisbury Mine, and possibly also of some of the velns

on the Roseberﬁ Lodes Mine, they ocour entirely in massive
and slightly sheared quartz and felspar porphyries. The
vein on the Salisbury mine is situsted on the eastern margin
of a2 small band of slate, a few feet wide, which is entirely
enclosed by quartz porphyries; the dip of this vein is
practically vertieal. Some of the veins on the Rosebery
Lodes Mine also appear to be associated with thin slate bands
included in masaive porphyries, but the exact nature of the
occurrences could not be determined.
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(3) Eyritic Copper Ore.

‘ The only deposit of this type is that occurring
in the Grand Centre Adit, which is situated a little %o
the south of the Koonya workings, The ore body is about
thirty feet long and one foot wide, and consist of a dense
vein of pyrite and chalcopyrite containing a little quartsz
and giderite as gangue minerals., In 1y respects the ore
1s 1dentical with some of the dense pyritie portione of
the massive smine lead-sulrhide ors bodies, No complete
en=lyses of this ore were mede, but a bulk sample was assayed
with the following resultst-

Cu 5.26%, Au 1 awt. 1 Srey and Ag 1 oz. 17 dwhs. 11 grs.

“he country rock consists of sheared porphyries,
chlorite schists, and quartzesericite schists, The strike
of the schistogity is north and south, and the dip is to
the ecast at 40° to 60°, soite of the schigts have been highly
minerallised, and certain highly pyritised shear rzones ocour,
on the surface, within 2 short distance of the workings.

The lode is conformable, both in strike and dip,
with the erclosing schists and its contact with the country
rock ia sharp. In some places on the walls of the lode is
& greenish black to black schist containing a little pyrite
#rd chalecopyrite; 1he presence ol chaleopyrite indicates
some replacement or impreznetion during the deposition of the
oOre, This dark greenish schist is similar to the greenish-
black schists ccourring on the Tootwall of the Rosebery
Lode in the Ko. 6 and No. 8 level ~dits.
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(4) The Axinite - Chalcopyrite Deposits of Colebrook Hill

(a) Cenerali~ These deposits occur entirely within the
slates end breccims of the Dundas Series, and consist of
several massive ore hodies of variable length and width
gltuated near the top and on the steep flanke . of Colebrook
Hill. Among the individual ore bodies there is considerable
variation in form, some being elongated lode like formations
with a fairly definite strike, while others are very irregular
and have indefinite boundaries, The strike and dips are

alao voriable; in some cases, the strike is roughly meridional
snd thus conforma to that of {the enclosing rocks; other ore
Lolles surike ¢ little to the rorth of east and cut aeross

the nlanes of sedimentation,

(b) Hineralogical Compositiont- Placed in order of relative
-~ abundance e nerals constituting the bulk of the deposits
are as f0llowsie

Metallic lineralste  Pyrrhoiite, Chalcopyrite,
Arsenopyrite, Pyrite, ilarcosite (?),
Native Copnar, Gelena, Zinc-Blende
and Tetrahedrite,

Non=detallic lilnerslst~  Axinlte, Actinolite, Cmleite, Quarts,
Detolite, and Danburite.

‘'he predominant feature of these deposits is the
abundance of axinite which along with zctinolite constitutes at
least 75% of the ore. Caleite is next in order of abundance,
and is followed by quartz, these two minerals forming .- from
10% to 15% of the ore. Detolise and danburite oceur in vugs
and cavities vut are otherwise rare. W1th regard to the
netallie minerals che most common are pyrrhotite, pyrite,
chaleopyrite and ~rgenopyrite. 3mall pleces of native copper
are sometimes found in the country rock but have not been
observed in the massive orae, Ir addition to these waller (5 p3)
has recorded the preserce ol marcasite and traces of galena,
aphalerite an! tetrahcdrite,

In the absence of ehemleal nnslyses and esssys, it
1s imposaible to form an accurate egtimote of the average
nineralogleéal compesition, and the figures sbove, for axinite,
actinolite, coleite and quartz, must be regarded on approximetions,
Tre total metallie sulphide content wonld not exceed 15%,
and is probsbly less, The copper conlent varies from 5% up
to 3%, and aversces a little more than .5%.  Traces of gold
and a little silver are alsc presant, the latiter rarcly
exceeding 1 oz. per ton of ore.

The ore bodies show comparatively little oxidatlon,
end, generally, the unweathered ore may be found 2 few Lset
below the surface. Several gossanous outerops do occur but
are never very extensive; they cometinmes conitain suall
quantities of melachite.

(c) Biructure % Paracensis of the (re.

‘While the general character of the deposits is
fairly constant, two tynes of ore masy be recognised, one being
banded, the other massive, Between thene types there 1s
no sharp lire of demarcation; they mey occur in adjlacent
masses in the sere ore hndy eond one credes readily into the
other.

The hended ores, which sre the more common of the
two types, consist of alternsting band:z of axinite and
actinolite, which vary in width from half an inch to an inech.
Calelte, quartz and the rreater portlon of the metallic
sulphides are associated with the axinite, but the actinolite
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bands, whieh consiet of radiating and irregular aggregates
of tiny socicular crystals, are very often remarkably free
from the other constituents., The axinite is coarasely
erystalline, the orystals ranging in size from a quarter
%0 half an ineh. Caleite oceurs as coarse rhombolidal
crystals, and, in certain portions of the lodes, is quite
as sbundant as exinite. Quartz, is never very abundant
and generally occurs ss irregular patohes, The metallic
sulphides, of which pyrrhotite and chalcopyrite are the
moat abundant, oceur as irregular patches disseminated
through the axinite veins, or as small seams between the
veins of axinite and aetinelite., Oceoasionally some of the
sulphides are associated with actinolite.

The mapsive ores resemble & coarsely orystalline
igneous rook and are gomposed of large idlogorphic orystals
of axinite, coarse radlating gatchca of actinolite, large
hypidiomorphie orysials of osloite and veins and irregular
patches of guarts. The metallie sulphides ocour either as
small particles disseminated through this rock like mass
or as large irregular veins and patohes in it, Pyrrhotite
and chealeopyrite are often cleosely associated and form the
bulk of the metallic constituents. Pyrite is faiPly
abundant in some portions of the fepesita but is absent in
others. Arsenopyrite ocours as small erystals or irregular
patches dispersed through the mass and 18 also assocliated
with irregular veina or patches of quarts. In eertain
portions of the depoaits arsenopyrite is more zbundant than
elither pyrrhotite or chalcopyrite.

In his report on the Colebrook Mine, Waller (59)
refars to the cceurrence of large bands and masses of
pyrrhotite, up to6 ten or fifteen feet in thickness, which
were assoolated with chaleopyrite, and which eontnined
erystals of axinite interbedded in the mass, dbut, as these
bands had been worked out pricr to the writer's examination,
it is not possible to inelude descriptions of them.

A fairly definite order of erystallisation, similar
to that of ignecus rocks, may be obsmerved throughout the .
bulk of these ores. !his is as followsi~ axinite, "
actinolite, metallic sulphides, ecalcite, quartz, Thus :
axinite and aoctinolite are always idiomorphiec towards calecite, i
and caleite is 1diomorphic towards quarts, The sulphldes
sppear to have erystallised at & stage intermediate
between that of actinolite and ocaleite.

On account of thelr rock like texture, these deposits
ware regarded, by Twelvetrees and Petterd (60) and later
by Harcourt Smith (61), as being intrusions of a basie
igneous rock containing segregations of metallie sulphides.
The rock itself was described as a limurite., Purthermore,
it was thought that the formation of axinite, dstolite and
danburite was due to the action of vapours and gases
containing boron which accompanied the intrusion. On the
other hand, Waller (62) who examined the deposits in 1902,
described them as replacements of an impure limestone.

(59) Waller, G.A. "The Ore Depoaits {other than those of
tin) of North Dundas. 1902 p. 3.

(60) Twelvetrees and Petterd "On the Ocourrence of Limurite |
in Tasmania®, Proc. Royal Soecy. of Tasmanis 1897,

(61) Smith, J. Harcourt "Report on the Mineral Fields in
the Neighbourhood of Mt. Black ete." 1838 p. 9. J

(62) Do above (59) p.4 |
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There can be 1little doubt but that Waller's
view is the correoct one, and that the deposits were
formed as a result of the hydrothermal and pneumatolytic
action of hot agseending solutions rioh in the various
metallic sulphides, COp end boron, and that the process
was one of replacement, but, in vicw of the faet that the
country rocke are typical of the slates and breccias of
the Dundas Series, and are not impure limestones, it is
necessary to modify, Waller's views,

Throughout the deposits, the boundaries of the
several ore bodies are nowhere very well defined, and
veins of axinite and actinolite freguently penetrate the
country rock. The banding does not conform to the strike
of the individual ore bodies, but, gensrally is more ox
less parallel to the planes of sedimentation. The ore
bodies frequently contain areas of unreplaced slate or
breccia, and, in many cases the process of replacement may
be observed in all siages. Frequently, the early stages
of its development may be observed along tiny oracks,
fissuree, or bedding planes which contain inite and
actinolite.,  Another effect of the replacement is the
conversion of portions of the couniry rock into e rock
composed larg of actinolite, It aseems probable that
the banded ores have been formed by these solutions which
were controlled by the bedding planes, but that the formation
of the massive ores hes taken place where the replacement
wag more or less general,

With regard to the nature of the mineralising
solutions, 1% has already been remarked that they were hot
ascending solutions containing boron and sarbon dioxide
as well as metallic sulphidess No chemical snalyses were
made of the enclosing sletes and breccoias, but the brecolas
are composed largely of igneous material and coniain abundant
chlorite, augite and felspar. Hence, it ssems probable that
some at iaaat of the lime contained in the aotinolite, axinite
and caleite, and the iron and magnesiwm in the actinollite
may represent material derived from the breccias, This
apﬁliea more particularly to iron and magnesium than to
ecaleium, the latter bBeing so sbundant in the deposita as to
guggest that 1% waa a fairly abundant constituent of the
minedalising selutions.

Quite apart from the metasomatic metamorphism,
the temperature changes accompanying the formation of these
ores have resulted in the conversion of many of the slate
bands, adjacent to the ore bodies, into hard dense cherts.
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(5) Tin Deposits

(a) General.

Occurrences of tin ore within the
mapped area are regtricted to its extrems southe
western portlion, and form part of the X River Tinfleld
desori by Ward (63). As only one mine, the
Athenicy comes within the purview of this report
the foliowing descriptive matters refers mainly to
observations made during the examination of that mine.

(b) Compoaition.

The deposits consist mainly of quartiz
veins contal cassiterite, pyrite, chalcopyrite,
actinolite and tourmaline. e cassiterite is
extremely fine in grain and is rarely visible to the
unailded eyey this is particularly so with regard to
the cassiterite ccourring in oxidised portions of
the veing. Pyrlte occurs disseminated through the
veins and is never veary abundant, The chalcopyrite
is present as small irregular patches assoclated with ' *
pyrite, Both actinolite and tourmaline occur as ‘
needle like crystals, The greater number of the
occurrences examined were exposed in shallow workings
on the surface, and consisted of limsnitic quariz
velns containing small amounts of finely disseminated
cassiterite, the presence of which could be determined
only by erushing and ganning the ore. Assays of
samples from some of the veins in the deeper workings
ranged from .1% to 1% tin, though some of the oxidised
velns, of which no assays were made, are said %o contain
up to 5% tin,

(e)  Structure & Qocurrence.

The veins oecur entirely within the
Dundas Slates and Breecias, and penetrate small
Joints, fractures and bedd planes within these
rocks. The largest vein has been traced over
a distance of 500 feet on the surface, and for 120
feet undargrounﬁ% 1t strikes N W5% and dips to
the south-west at an angle of 859, Other smaller |
veins strike north and sough. ;

Except for the fact that some of the slates
in close proximity to the veins have been slightly
baked and toughensd there has been comparativecly 1little
alteration of the country rock, though there is a little
pyritic jampregnation in a few places,

I XA R SRR RN NRE N NN S |

(63) Ward L.K., "The X River Tin
Field® Bulletin 12,




A comsideration of the distyibution of the ore
deposite with respeet to the several lithologiocal types
indicates that ore deposition within the district has
been controllsd to & large extent by the geological
structure and relationships of the various rock types.

Viewed broadly, the area is divisible into
two main portioms, viz, & wesiern portion composed mainly
of sedimentary rocks ranging in age from Cambrian to
Ordovisian, and an eastern portion comppsed of acid
porphyries and felsites. The contact between the sedimentary
and igneous rocks, being fundamentally & line of weakness,
has provided relief for dynamic earth movements, the major
por§ion of which has taken place in the quarts porphyries
and along the western margin of the felaspar po Tien,
Furthermore, the shearing forces have attained their
maximay in the vicinity of isolated areas of sedimentary
rook oceurring within the porphyries and felsites,

Theoretioally, this sheared margin ¢f the acid
izneous rocks ahould form a favourable gone foxr the
formation of metalliferous deposits, snd, in fact,
this has been the case, Ore deposits have bsen formed
within the quarésm porphyries, within the sheared felapar
porphyries, alomng the eontae%a of sheared porphyries with
included sedimentary bands and, oceasionally, within
magsive porphyries, '

The ore bodies occurring within massive felspar
porphyries are of no importance, and consist mainly of
quartz~tourmaline-pyrite veins and lodes, which carry
& little galena, sphalerite, jamesonite or bismut te
and, oucasionaliy, 8 little gold., The majority are smail
fissure veins a few inches wide,

Within the quarts porphyriesz the lodes are of a
type generally similar to those ccocurring in the massive
felspar porphyries. #8ome of the tourmaline veina are
somewhat larger, but they are almost devoid of valuable
mineral content. An exception to the general run
of lodes in the gquarts porphyries occurs in the lower
adit of the Salisbury mine, where a small galena- :
jamesonite fluorite vein occurs on the hanging wall |
of a small included lena of slate; this wvein, however, :
is of no economie importance,

The sheared felspar porphyries, with which are i
included the quarts-sericite and chloritic schists, contain |
lodes of greater relative importance. These include the ’
zino-lead lodes of the Koonya, Dalmeny and Black Y.A.
Sections and the pyritie copper lode of the Grand
Centre Adit. In the vioinity of these lodes, the
porphyries often exhibit a considerable degres of
alteration, the extent and nature of which is roughly
proportional to the sige of the contained ore body;
thus, to take a specific camse, there 1s a considerable ;
development of intensely altered porphyries, chlorite
geniste and pyritised quayrts sericite schists inpediately
east of the Koonya Lode. Although the sheared parph{ries
have provided lodes which may have warranted prospec 1n%,
they have so far produced no ore body ofmggi value, mos
of the lodes being too small to warrant

The most important and only payable lode within
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the distriot is the zinc-lead sulphide ore body of the
Rosebery Mine, Thig ocours along the contact of a

large isolated belt of sedimentary rocks, consisting
principally of slates, which is enclosed within massive
and sheared porphyries stc. The longitudinal extent of
the lode coincides roughly with that of the slates, and,
although the point of termination of the lode, at both
its northern and southern ends, does not coincides
EXACTLY with that of the slates, it 1s apparent that

the contact between the slates and the sheared porphyries
has provided a favourable line of wealness for the injection
of the metalliferous solutions.

The Nos, 2 and 3 lenses and the southern portion
of No. 1 lens on the Rosebery mine certainly ocour in
sheared porphyry but the Nos. 2 and 3 lenses are less
than 50 feet from the slate-porphyry contact and the southern
pertion of No. 1 lens extends in a direct line from it.
In the Hercules Mine at Mt. Read the "G" lode aleo occurs
entirely in sheared porphyries but, although the geology of
that mine was not studied in detail, most of the lodes
occur close to a large incl.ded belt of slates ccecurring
within sheared porphyries.

Uther smaller lodes associated with included
slatey bands are the small tourmaline-pyrite vein of the
Rogsebery Lodes Mine and the galena-jamesonite~fluorite vein
already referred to. In these cases, the sedimentary bands
are small, and, although they provide lines of weakness
for the shearing forces, they were not suffioclently large
to provide adequate fimsures for the deposition of large
ore bodles.

Among the sedimentary rocks of the western belt,
the Dundas slates and brecclas alone have been found to
contain metalliferous deposits. Neither of the deposita
coourring in the slates and brecoias in this area, vis.
the tin bearing veins of the Athenlie Mine and the Copper
deposite of Coledbrook Hill, are of any economic importance,
but, as the Dundas slates and breccias have been found to
contain payable ore bodies elsewhere, they must not be
regarded as being barren, and, though they themsives are not
to be regarded as & possible souroe of minerallsing solutions,
they form favourable hosts for thelr deposition.

A gone of pyritic impregnation, containing a 1ittle
galena in places, occurs along the contact of the purple
slates with the upper members of the breocia-conglomerate
horizon, but the indications are not sufficient to warrant
further prospeoting. The minerallsation 1s probably comnected
with the pneumatolytic action which gave rise to the impreg-
nation of the breccia-conglomerate by fuchsite.

The relationships between the ore bodles and the
geological features indicate that, with the exception of
the Dundas slates and breccias, the sedimentary rocks are
likely to prove barren, and that the most favourable
zone for future proupecting ope_ations in the vicinity
of this area ie the sheared and fractured margin of the
acid igneous rocke. Furthermore, payable oyxe bodles are
mest likely to ocour near isolated sediment belts ccourring
within this sheared margin. The fact that tlisre are included
sedimentary belts with which no ore bodies are associated
does not destract from the value of this theory, and, it
must be regarded as significant that the only payable zine-
lead ore bodies of both the Hosebery and Mt. Read Districts
are associated with isclated areas of slatey sedimentary
rocks which are enclosed by massive and sheared porph¥ries.
The nature of the associstion in each cuse differs, vut
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the underlying principle remains the same, Vvig. that the vieinity
these sedimentary bands provides adequate lines of weakness

for the injection and percolation of the mineralising

solutions.




(7) Summary of the Genesig of the Ore Deposits, c?

(a) . General.

Hodern concsptions relating %o the origin of
primary netallifarous deposits agree thst thelr formation
is closely connected with periods of igneous activity.
The ore depositse are not derived from the igneocus rocks
themselves, but from a primary izneous magma which contained
the necessary constituents for the formation of both the
igneous rock and the ore deposit. The metalliferous solutions
or ore magmas, whose deposition forms the lodes, are derived
from the igneous magma by processes of differentiation, which
take place during the final astages of its cooling. Wa need
no$ concern ouradelves with the exaet processes by which thie
differentiation is effected, except insofar as to state that
in the case of sulphide ore bodies, such as the zinc.lead
deposite of this digtriet, 1t is probably due to the limited
misclbility of sulphides in silicate melts, and in the case
of $in deposits, such as those of the Athentic Mine, to
segregation of %ha gaseous constituents of the magma, or,
as 1%t has been e¢alled, to gaseous extraction. Ore deposition
follows the intrusion of the igneous rock and itakes place
after its consolidation, The mineralising soclutlions rise
by the most favourable shannels available, and, when conditions
as to temperature and pressure are suitable they are deposited
and form lodes or veins, As the deposition followe the
solidification of the igneous rock, a lode or mineral deposit
may be formed elther in, or of the margin the rock with
whieh 1t is genetically connected, or in the surrounding
country rook,

Moraover, i{ has been found that certain minerals
or groupe of minerals tend %o be deposited under certain
conditions of temperature and pressure, Thus, if the primary
metalliferous solutions contained %in, copper, zinc and
lead, and these were deposited by rising solutions in one
vertieal plane, the tin or cassiterite which is deposited
at higher tempersiures would be precipated firsts; oopper,
which is deposited at a somewhat loweyr temperature, would dbe
next and the zine and lead which are deposited at still lower
temperatures would be last, IHence, the lode would be split
up into zones such that zine and lead would be found in +the
upper portions of the deposit, copper lower down and tim still
lower, The underlying principle is that the temperature
decreases as the distance from the source incresses., Excellent
examples of this vertical zoning are found in the tin, copper
and zinc-lead lodes of Cormwall, Vertical zoning doces not
ejways take place and there are many lodes which contailn only
one valuable metal or group of metsls, but, at the same time
it 412 necessary to recognise the possibili%ios of its ocourrence.

In addition to the general sspociation between
igneous rooks and metalliferous deposits, there is very often a
mach closer relationship, inasmuch as certain types of ore
deposite are allied to certein fairly deflnite types of
igneous rook. Thus, tin is often genetically assocliated with
granite, osmiridium with serpentine and gold with rocks of
intermediate composition.

Henoe, in comsidering the genesis or origin of
the ore deposits of this district, it is important o determine
if possible, the pertiocular igneous roocks with which they
are genetioally assooiated, the nature of the metallifercus
solutions, the channels traversed by the solutions and alse
the nature of the relationships between the several types of
ore deposit, As the nature of the solutions and the channels
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traversed by them have been discussed in previous pages,

it 18 proposed to restrict the present disocussion to the
origin of the solutions and the nature of the relationships
between the several types of ore deposit.

(b). Origin of the Mineralising Solutions.

The theory, of the genetic relationship between
certain types ol metals and ceritain kinds of igneous rock,
has been developed mainly as a result of the obmervation
and corrglation of the known facts regarding the occourrénce
of particular types of ore deposits, Thus, the derivation
of tin ores from granitic magmas was suggested, primarily,
by the constant assoeiation of tin deposits with granitie
- rocks, and, similarly the derivation of metals of the platinum
group from ulira basic msgmas was suggested by the constant
nasociation of platinum deposits with ultra basic rocks,
If, therefore, we can find a similar relationship for the
ore depoaits with which we are dealing, we willl have established
a "prima facie" ocase for the origin of the metalliferocus
asolutions,

In the area under discussion, there are two
main groups of ore deposits which on aecount of their
mineralogical composition and occurrence may be considered
separately. (f these, one group comprises the zine-lead
sulphide ore bodies, tﬁe deposit of pyritic copper ore and
the tourmaline and fluorite veins, the other group comprises
the tin veins and the axinite-chaicopyrite deposits of Cole-
brook Hill, It is not suggested, at present, that these
two groups are of dlfferent origin, but the zinec-lead group
has gertain features in common wlith other ore deposits ccourring
along the West Coast, and a conslideration of these will be
useful in elucidating our present problem, The inclusion
of the Sowrmaline and fluorite veins with the zinc-lead group
has been considered justifiable on the grounds that the
principal metallic minerals, apart from pyrite, present in
them are sulphides of lead, zine, copper and antimony.

Most of the important ore deposits of the West
Coast Mineral belt ocour along the margin of the bhelt of
intrusive quartz and felspar porphyries desoribed in the
preceding pages. Thus we have copper-gllver~g7old deposits
at JukeseDarwin, copper at Mt. Lyell, zinc-~lead at Mi. Read,
the zino~lead group at Rosebery, copper and silver-lead at
¥t. Farrell, pyrite-chalcopyrite at Mi, Cheater and zine-
lead at the Pinnacles. At Mt, Read, Rosebery, Mt. Chester
and the Pinnacles, the ore bodies occur along the western
margin of the porphyries. At Mt, Lyell and Mt., Parrell,
they oceur along the eastern margin, Sometimes the lodes
oceur within the porphyries, sometimeg in the adjacent
sedimentary rocks. This constant association of the ore
deposits with the intrusive porphyries is, therefore,
suggestive evidence of a c¢lose genetic relationship between
then, Furthermore, these lodes exhibit = c¢lose mineralogical
similarity, The chief primary minerals are pyrite, galens,
aphalerite, chaloopyrite, gold, various sulphantimonides of
silver, copper and lead, barite, rhodochrosite and siderite,
With the exception of rhodochrosite and siderite, practically
8ll of the above minerals are common to most of the depoesits.
The production of the various types of ore deposits is probably
due to variations in the compoaition of the ore Yearing
solutions at numerous centres within the magma.

In addition to thelr close amssociation with
the porphyries and their general mineralogical similarity,
these deposits exhibit other fentures whioh atamp them as

e -
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the product of an aclid magma. Thus, when the lodes
oceur within porphyries, as at Rosebery, ¥Mi. Read,

Mt., Lyell and M$%, Farreil (64), the echaracteristie type
of alteration of the wall rocks is sericitisation.

This implies an intrcduction of potash which is a common
constituent of aeid derived magmas, Ofher arailable
evidence at Rosebery also supporits this conolusion, e.g,
the presence of the tourmaline veins and the ocourrence
of felspar in the zine-lead lodes.

#ith regard to the tin deposits of the Athenic
Mine and the axinite-chalcopyrite deposita of Colebrook
Hill, Ward (65) has suggested that they were probably
derived from underlying granites, and hess correlated them
with tin deposita of North Dundas, which are associated
with granite porphyries. While there is no proof of the
existence of granites at shallow depth, the fact that tin
deposite in Tasmania are almost invariably asacelated
with granites, renders it possible that Wards view is
gh; correct one. This subject is discussed more fully

elow.

(c). Relationships between the Zine-lLead Ore Bodies
an e fourmaline & Fluorite Veins.

While their mineralogical composition indicates
that the tourmaline and fluorite veins waere deposited over
a8 fairly wide range of temperature, they belong generally
to & high temperature or pneumatolytic phase of ore
deposition, On the other hand, the zlnc lead-ores are
characterigtic of deposits formed at low or moderate
temperatures, It was thought, at first, that these two
aroups were an expression of the temperature range of
deposition from a common magmatic source. In other words
they appeered to represent successive vertlioal zones in
& single phase of ore deposition,

However, the following table shows that there
is & considerable overlap in their known vertical ranges,

and st the seme time, indicates that they probably represent

distinoet phases in one extensive period of ore deposition.

Table Showing Vvert

oal Ranges of dea.

rmailine & Tluorite Veins | Zino-lead Lodes
Mine Hoight of lofe ¢ san Jevel. Mine Ieight of Jode above Eﬁ
Salisbury 665 to 950 feet Koonya 1,400 to 1,537 feet
(approx)
Mt. Black 450 to 550 " Rosebery 150 to 1,225
Rosaebery Lodes 500 " Dalmeny 500 "
Sectiona 10548
and 10549. 50 Black P.A. 33% "

{64). L.K, Ward, "The Nt. Farrel Mining Field" Bulletin 3
P 60' 1908.

(65). 1.K..Ward, The X River Tinfield, Bulletin 12 p.14, 19114,
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Although no occurrences are known which would
place e relationships between these two groups beyond
doubty, 1t seems probable that the tourmaline and fluorite
veins were formed at an earller stage than the zinc-lead
lodes,

The question of the relationships between these
two groups 1s really part of the bromder guestlon of the
gensral relationships between the +in and other high
temperature mineral deposits of Tasmanias and those of
zinew~lgad, silver-lgad and pyritic-copper which constitute
the low or moderate temperature deposits. Generally, the
former are closely asscclated with the Devonlan granites
and the latier with the intrusive porphyries., If the view
atated on page p that the main belt of porphyries is of
Devonian age, is correet, then the granites snd the porphyries
probably represent the plutonic =nd hypabyssal phases,
respectively, of the Devonlan igneous activity. Thus, while
each of these phases is genetically associated with a falrly
definite suite of ore depoasits, it would not be surprising,
in view of thelr close relationships, 1f there was some
overlapping. Hence while it ig pogssible that the tin
and chalcopyrite deposits are genetically associated with
granites, it 1a also possible that, like the tourmaline
and fluorite velne they represent a high temperature phase
of the pericd of mineralisation, associated with the intrusion
of the porphyries.

(8). Alluvial Gold.

Small amounts of alluvial gold cccur in many of
the Recent and Tertiary gravels and in the beds of the
present sireams. The gold 1s present as very fine particles
about the size of a ping head and as larger pariicles
approximately one~tenth of an inch in dlameter. The amount
0f zold in the gravels is never sufficient to make the
working of them a payable proposition, although, in the
past a certain amount has been won from gravels in Assay
Creek and from the fluvio-glazcial deposits lying to the
east of the Roasebery Mine workings.

The greeter portion of the alluvial gold in this
district has been shed from the oxidised leode cappings of
the Hosebery and Hercules Mines, The gold in gravels
occurring to the north of the 5titt River has been derived
from the Rosebery Mine, and that in the gravels of the
Natone Valley has been derived from the Hercules.

In view of recent activities in connection with
the Williamsford Deep Lead, there has been much speculation
as to the probable position of the outlet in this dilstriet.
Although 1t would be Aifficult to determine the exact
position of the outlet, reference to the general geological
map will show that glacial boulder beds, sands, gravels and
clays extend from the Rosebery railway station southwards
towards Williamsford. The glacial bheds generally overlie
the greavels,sands and claye. It seems probable that the
Natone Valley is really the old valley of the Ring River
and that in pre-glacial times it drained a large portlon of
the country in the vicinity of Mt. Read, The main portion
of this old valley appears to extend between the 70% and 71
Mile Pags on the EZmu Bay Line, and to enter the Pieman River
somewhere hbetween the mouths of the S%itt River and Natone
Creek. From the following considerations, it is highly
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improbable that gold is present in payable quantitites in

the basal

(1)

(2)

(3)

gravels of this old valley. These aret

Any gold present in the gravels of the old
Katone Vallay (or former course of the Ring
River) must have been derived from the Hercules
and Mt, Read Minesn.

The Willismeford Deep Lead, which is quite close
to the souree of gold, has been proved, qulte
definitely, to be unpayable.

Ag the distance from the source of the gold

increases, the gold content of the gravels will
decrease. The deeper ground in this digtrict
ig ot least five miles from the source of gold.




This company's holdings in the Rosebery district -
inciude a section of 939 acres forming part of Special o
Consolidated Lease 9075/, an 80 acre section forming
part of Consolidated Lease 9749/M one 14 acre and two 40
acre sections forming part of tpecial Lease 10635,
Ypecial Lease 9300/M of 153 acres, snd Lease 10002/M of
80acres, Lease 10002/M is generally known as the Dalmeny
section. Leases 9075/M and 9300/M embrace the former
holdings of the Tasmanian Copper, North Tasmanian Copper
and Primrose Companies, and the whole of the mine
workings are now known as theo Rosehery Mine, although
the individual names are sometimes retained for

purely local usage. Lease 9075/M also embraces the old
Mt. Black Mine, which is situated immedistely esst of
Lease 10547/M, and the old 3lack P,4. Mine, which lies

a few enalns below the railwsy bridge over the otitt
River,

(wm QMA /A :19&-
(L. Location & Access.

This mine, which is situated immediately to the
north of the township is the largest and only payable
mine within the districts; It is connected by read with
the Rosesbery railwsy station and 1s also served from
the railway by a branch llne from Primrose Siding.

(1i).. Previous Reportg,

(1)« As Montgomery. Leport on "The Mineral Field: in the
neighbourhood of Zeehan, viz., i-Mackintosh River, Mt,
Black, ¥t. Read, Mt. Dundas, Mt. Zeehan, stanley
River and Mt, Heemskirk®, 1595;

(2). A. Montgomery. Leport on "The Zeehan-iundas Mineral
Filelds in February 18967,

(3), J, Harcourt Smithes FHeport on "The Minersl fields
in the neighbourhood of Mt., Black, Ringville,
Mty Head and Lake Dora", 1898.

{4)., Ge.A, Waller, ileport on "The Ore Denosits (other than
" those of tin) of North Dundas™ 1902,

(5)G.As Wallers Report on “The Primrose Mine, Rosebery",
S '

(6)., Loftus Hills, Predifinary Report on "The ginanead
" sulphide deposits of the hosebery District”,

(7)« Loftms 4111ls. "The Zinc-Lead Sulphide Deposits of the
Read-Fosebery District, Part 11, Hosebery" Bulletin

23, 1915,

(%), Loftus Hills." "The Zinc-Lead Sulphide Deposits of the
Read-Rosebery District, "Part 111 Bulletin 31, 1919,

(1£1) Jistory.

The history of this mine has been dealt with in an
earlier section and need not be recapitulated.

(iv) Genlogy.

Most of the important points in connection
with the general geology of this mine have already been




mentioned during the course of this report, but, in

view of the importance of the one lode occurring on it,
it may be advisable to give a brief resume of the salient
geological features.

Once the true character of the rock alteration
has been recognised, the geology of the mine is comparatively
simple. The lode, which extends over a total linear
distance of 4000 feet, lies for the greater part of
its length on the weslern side of an elongated band of
slate, whose width varies from 100 to 200 feet and
whose length is about 4,400 feet., The slate belt
strikes N, 200 W (magnetic) and dips to the east at
an average angle of . The lode adheres to the slates
in dip as well as 2long their strike, The rocks on the
eastern side of this slatey hand are all massive
felspar porphyries. Those on the western side, i.e,
forming the footwall of the lode, consists principally
of sheared porphyries, chloritic schists and quartz-
sericite schists; many of these rocks are pyritised,
particularly when in close proximity to the lode. The
schistose footwall rocks are derivatives of the massive
f¥lspar porphyries, and in Lheir unaltered condition were
similar to the massive porphyries occurring on the eastern
side of the slate belt; they have been altered to their
présent state by the shearing which preceded ore
deposition and by the hydrothermsl action which accomp-
anied it, The fact that the porphyries on the eastern
side of the slate belt are guite unaltered is probably
due to the impervious nature of the slatesz these appear
to have acted as a dam and have prevented the mineralising
solutions from penetrating the porphyries occurring on
their eastern side; at the southern end of the mine where
the lode is entireiy in the sheared and altered porphyries,
and in pther portions of the mine where the lode lies =
little to the west of the slates, the schists occurring
on the hanging wall are similar to those of the footwall,

This brief resume will serve to emphasise the
principal features in connection with the general
geology and mode o occurrence of the lodes The details
will be best comgrehcndod by & study of the accompanying
plan of the Hosebery Mine (Plate ), which shows the
actual oceurrences of massive sulphide ore, and the
position of the western boundary of the slate belt at

~each of the mine level horizons. The position of the

slates has been determined {rom actuasl observations in
the mine, and from a close study of the diamond drill
data. At the No., 8 level horizon, the full width of
the slates has been shown from their southern termination
as far north as bore 29R. The surface features of the
northern and southern ends of the mine are alsc shown

on the plan.

(V) 1Ihe Lodes

#hile the lode may be said to be continuous over a
total length of four thousand feet, there are at least
four fairly consistent breaks in the continuity of the
massive sulphide ore, sc that the lode may be split up
into five shoots or lensess On the plan these have
been numbered from south to norths The most northerly
lens and the one adjacent to it appear to junction in
depth and have, therefore, been designated Nos, 4B and 44,
respectively, [Between the lenses of sulphide, the lode
consists either of mineralised quartz-sericite schist,
or of low grade carbonate ore.

The No. 1 lens has a total length of, approximately

p—
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1,400 feet and varies in width from 10 to 50 feet

the mean width, measured horizontally, 1s, approximately,
20 feet, It extends from a mean pos{tion corresponding
with the General Service, or 13N, Rise to the southern
end of the No. 8 level; the main portion really terminates
near the Ro.I8 Rises. For a distance of 1,000 feet on
the Nos § level, and for 750 feet on the Nos, 6,7, and 8,
levels this lens is on the contact of the slates and

the qusrtz-sericite schists &e.,; at Nos. 3 and W levels
it is also on the contact. On. the Nos., 6,7, and 8 levels
from the No, 6 Rise southwards, this lens is entirely
within the quartz-sericite sechists and sheared porphyries.

The breaking up and final terminstion of the slate
belt at the southern end of the mine appezars to have some
influence on the occurrences of orey; and it is significant
that, with the exception &f two smnil seams of pyritic
ore oeenrr1n§ to the east of this southern end of the
No. 7 and 8 levels, no fresh makes of massive sulphide
occur further to the south., A fairly wide zone of
mineralised schist p~rsists beyond Bore D .

The northern end of No., 1 lens corresponds with a
position where the lode leaves the slate contact and
enters the guartz-sericite schists &. Thus, on the
Nos, 6,7, and 8 levels, the slates could not be traced
farther north then the 12 K Rise, and, in each case, a
distinct break in the ore occurred a few feet north of
the rise, On the No. 5 level, the No. 1 and Nos 2
lenses are comtinuous., At the Nos 3 and No. 4 levels,
the end of the No., 1 lens ocecurs at the 12 N and 13 ¥§
Rises respectively; the position corresponds generally
with that of the break in the ore at the lower levels
of the mines,

The Nox 2 lens is separated from the No. 1 by
a zone of low grade carbonate ore, the extent of which
varies in each of the mine levels, Thus, at No. 3
level it is nearly 400 feet long, while at Noe 6 level
it 18 only 30 feet.The full extent of the No. 2 lens is
not yet known, as it has been developed only over =
portion of its total length. At Nos 3 level it is about
250 feet long, and at Noe« % it i1s about 400 feet, but
the development work and dismond drill bores indicate
that it is considersbly longer at ths lower levels, From
the 16 N.Rlse at Nos 3 level, its southern end appears
to have an irregular southerly piteh in the direction of
tBe 13 N Rise at No. 6 level; below No. 6 level
the piteh is northerly, “he northern end of this lens
appears to piteh to the north between the No. 3 and No., 4
levels, but, below No. 4, very little is known of its
occurrence.. However, from the information provided by
bores 19 and 21, and Dores 16, 17 and 29 it scems probable
thst the northern end of this shoot lies generally
ina vertical plane exiend in an easterly direction
from the air shaft at No. 2 level, This shoot pecurs
entirely vithin ghe quartz-sericite schists and sheared
porphyries, and lies at a distance varying from 10
to 50 feet from the western boundary of the slats belt,




The relative positions ef the l0111 and No, 2

lenses with respect to the slstes sre illustrated by
the cross sections accompanying the plan. of the mine,.

The No., 3 lens is a comparatively small, low grade
shoot of ore occurring two hundred fest north of the No. 2.
It has been exposed only on the Nos 2 lovel, and consists
of 8 shoot of sulphide ore 140 feet long which varies in
width from 5 to 13 feet, Below the position of this
lens on the No. 2 level, bores Nos, 16 and 17 have
cut ore at horizons corresponding with the Nos. & and §
levels, respectively, Bore No, 35, which diverged up-
wards and to the south wesi, cut a narrovw seam of ore at
722 feet above sea level, The projected pesition of
this ore, at 760 feet above sea level, lies immediately
north of the ore cut by No. 17 bore; on the plan, these
two occurrences have been comnected, The ore at No, 2
leve]l and the occurrences in the diamond drill bores
constitute the total available evidence with regard to
the distribution of the ore in the No, 3 lens, Bore No.
29, which should have cut this lens in depkh, diverged
ugﬁards and to the north vest, and, although it penetrated
the slates and passed three hundre& feet beyond them,
it failed to cut ore; the position of the lode channel
and the slate bell, as revealed by the available data
with regard to Bore 29, are shown on the plan of the mine.
The position of the No, 3 lens with respect to the slates
is similar to that of Nos 2 lanlz it occurs sntirely
within the quartz~sericite schists snd sheered porphyries
at a distance varying from 40 to 90 feet from the western
boundary of the slstes,

From the start of the Ko, 2 level drive up to the
south end of No¢ 3 lens, the lode consists of highly
mineralised gquartz.sericite schists and low grade carbonate
gangue containing a little sphalerite and galena, In
some places it is highly siliceous, Between the Nos. 2
and 3 lenses, the lode also consists mathly of low
grade carbonate gangue and mineralised schist,

The No. 4#A lens is ex¥osod in the mine workings
at the southern end of No. lavel and at the northern
end of No. 2 levely it has aslso been cut at the horizon
of No. 3 level by bore 30R.. At the No. 1 level it is
120 feet long, and varies in width from 5 to 20 feet, At
the No. 2 level, it is, spproximately, 350 feet long,

and has a maximum width of 20 feet, In the fac~ of

the No. 2 level drive the ore stlll persists,

The No., 4 lens, occurs & short distance north of
Noe WAs In the drive of the No, 14 level, it consists
of a few smell sulphide velns occurring uithin the
slates, but, Just below the floor of the drive, in a
wvinze sbout twsnty feet {rom the adit-crosscut, there
is about four feet of solid sulphide ore, At the
northern end of No. 1 level this lens is about eighty
feet longy this ore has been cut at, approximstely,
at horizon of No. 2 level by bore No. 32k, On the
plan, the ore cut in bore ho. 31R has been projected to
the horiszon of No. 2 level, It will be seen that this
ore occurs midway between the end of No, 2 level and
bore No. 32, and, directly below the blank patch in the
lode at No. 1 level, Hence, it seems probable that the
No, 4A and No. 4B lenses may Junction at, or immediately
below the horizon of No, 2 level. What is probably
the northern extension of No. 4 B lens has been cut by

b p——
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bore No., 33R at, approximately, the horizon of No.) level,

At No. 1 level, the Nos, %A and 4B lenses occur on
the contact of the slates, At No, 2 level and in bores
31R and 32R the ore 1s entirely in the quartz-sericite
schists, and lies about twanty feet from the slates,
but, from the information supplied by bores 30R and
33R, it seems probable that sny ore below the No, 2
level will eccur on, or within a few feet of, the
western margin of the slates,

The general mode of oceurrente of thaese lenses with
respect to slate contasct is illustrated diesgramatically by
the sketch plan at the fooi of Plate s It will be
observed that, out of a total length of four thousand feet,
the lode occurs for three thousand three hundred feet of
its length on, or close to, the contact of the slates with
the qusrtz-sericite schists, Of the five lenses of
massive sulphide ore, Nos, 4A and 4B occur on the contact,
Nos. 2 and 3 occur within fifty feet of it and the No, 1
lens occurs along it for, approximately, two thirds of
the length of the lens,

It 18 quite apparent that this line of contact hes
provided a favourable channel, or line of weakness, for the
inJection of the pasty salphide solutions, and it Is
significant that the southern termination of the lode
should co~incide, generally, with that of the slates,

Unfortunately, no detailed figures as to assay
valuss were mede aveilable for publication, and it has
not been possible, therefore, to indicate {he variations in
the valuable uotai content ef the ore throughout the
various lenses, The average metal content of the ore from
Nose. ¥ and 2 lenses is indicated by the figures published in
the "Report and Stetement of Accounts®™ of the Electrolytic
Zinc Company for the financlisl year 1929-30, These flgures
are as follows:-

6.4 21.3 50 8.5 212

The average grsade of the ore is also indicated by the
figures as te praoduction tabulated below, In connection
with these figures it 1s necessary to point out that,
with the exception of the year 1929.30, the Rosebery ore
was mixed with ore from the Hercules e, the crude ore
sampled at the Zsehan Mill consisting of a mixture

of ore from both mines,

From its general appearance, the ore in No., %A
and 4B lenses i3 of similar grade to that from Nos, 1
and 2.

The ore from No, 3 lens appsars to be a good
deal lower in gradse then the others.

(vi) Production.

The following tables give the tonnage and ¥alue
of the ore produced from the lode up to the end of

1914,
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Approximate

Cuk Value £

200 tons valued st, approximately, £100,

From the end of 191k until 1919, all of the mines
were idle and no ore was produced. in 1919, the Mt., Read
and Rosebery Mines Limited extracted over 1, tons of

ore, the amount and value of the products being as follows:-

Au 171 ozs. valued at £727,
Ag 11,400 »  n g£2.280,
in 289 Tons " " £13,110,
Pb 81 » " n £2,592,
Cu 5 ® o " Ekzo.

#rom 1920 until the end of 1923, the mine was idle
and no ore was produced.

The tonnage and value of the ore produced under
the Electrolytic Zinc Company's manasgement isshown by
the following table.

onnag

Financi

Yearx
1924-25 2,012 2,8 941 23.3 7.1 = :
1925-26 29,881 2.6  BJh4 23,3 6.7 - -
192627 28,525 2.2 7,6 23.8B 6.7 =
1927-28 24,32k 2.2 7. 22,1 6.5 =
1928"29 28’395 1-8 7.l+ 210? 5-9 057
1929"'30 25’881 2.12 8’5 21 I3 6-"" !5
1930-31 8,100 1.8 7.0 1.0 6.0 o5
(vii) Probable Extension of the Lode.
It is proposed, in this section to deal. with

possibilities as to the extension of the lode beyond its
rresent known limits, It has already been stated that

the southern end of the lode corresponds with that of the
slate belt, and there appears to be no hope that large
lenses of sulphide ore will be Tound south of the southern
end of Nos 1 lens, or, to give a mg;imu? positign,tfurther
south than Bore No., 2 We have erefore, only Lo
consider the possibiliéies of the lode in dépth, and the
chances of its northerly extamsion.

Unless other factors, now unknown, come in to alter

N




the general conditions, it seems probable ihat the down-
ward extension of the lode will depend largely on that

of the slates., The deepest dlamond drill bores are

R27, R28 and R29, iore R27 proves thst, towards the
gsouthern end of the lode, ihe slate belt is 200 feet
thick at 284 feet above sea level and that ore of average
grade exists 104 feet below the slates i.e. at a depth of
374 feet below the No. § level (ses cross section). As
will be seen by the plan, this bore intersects the lode
at the point where the No, 1 lens leaves the slates;
hence, no importance can be attached to the fact that

the lode, as shown by the bore position, is not actually
on the contacts Bore 28 shows that, on the No, 2 lens
the slates are 90 feet thick at 420 oot above sea 1eve1,
1.e. 140 feet below the No, 8 level, and that ore of
average grade exists 60 feet below the slate contact,
i.e. 200 feet below No, 8 level; thus the genersl
conditions with regard to No, 2 lens persist asfhr as the
deepest bore on that lens. Bore R29, which passed
through a blank patch in the lode, proves that, in the
vicinity of No. 3 lens, the slates are only 48 feet

thick at 390 feet above sea level, i.e. at 170 feet below
the horizon of No. 8 level.

From $he above, it will be seen that the slstes and
~the sulphide ore persist below the positions of the Ro. 1
and No.2 lenses, and that the slates in that vicinity
retain thelr normsl thickness at a depth of 270 feet
below the No, 8 level in the case of No. 1 lens, and at
a depth of 140 feet below the No. 8 level in the case of
No. 2 lens, Hence the chances of the downward extension
of the Nos. 1 and 2 lenses, beyond the positions as
shown by the diamond drill bores, are favourable,

The evidence afforded by Bore 29 indicates that
the slates are pinching out in depth towards the northern
end of the mine,

It is highly probable that the ore will persist for
some distance below the Nos, 4A and 4B lenses., The
present indications are that these lenses are junctioning
in depth, &nd it is possible that they will form one large
shoot of ore. To what depth this shoot will extend is
highly problematical; the obvious method of prospecting
it 13 to extend some of the present deeper level drives
in a northerly direction.

With regard to the possible northerly sxtension of

the lode, beyond its present known limits, the general

conditions are not favourable. At the No. 1A level

the top of the lode is entirely in the slates, No. 1B

adit, which 1s 200 feet north of No. 1A, contains a

thin pyritic seam occurring entirely within the slates,

and, on Innes track, directly above No., 13 adit, there is

2 quertz~-pyrite vein a 1so occurring entirely wiéhin the

slates, If these are to be regarded as the northern

continuation of the lode, then it seems probable that it

has turned into the slates at t he northern end of the

(27
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mine, and, from the general conditions, there appears to
be no possibllity of 1ts living in thenm, Moreover, other
geologlical factors also point to the fact that the 1ode
dles out a short distance north of No., 14 level, Thus,
the porphyries, on the western side of the slates to the
north of Ho. Badit, are quite massive, there being only
a thin selvage of sculsts about two feet thick along the
actual contact; thils indicates a diminution in ‘the
action of the ~increlising solutions at the norihern end
of the slates, There is also definite evidence that the
slate belt terminztes at a position, approximately,

1,000 feet north of the Nos 14 adit; this :1s shown by
the faet that an adit and several trenches, extending
eastwards from the N.E, corner of lease 82%7/M, were all
in massive porphyry., These worklngs should have cut the
slate belt had it persisted further north than the
position shown on the plan. Theypyritic ore encountered
in Bore No. 3% probesbly represents thc approximate
northern limit of the lode.

(viii) Conclusions.

The conclusions as to the probable extensiondl
the lode, combined with a consideration of the present
state of development on the various lenses of ore,
indiczte that there is ample scope for future developw
ment work. Tnis may be discussed under two main
headings :~ (a) Above the No. 8 level and (b) Below the
No« 8 level.

(a) AEQIQ_HQnmﬁ_lfxgl- The Nos 1 lens has
been deWeloped over 1ts totzl length and there is but
little to be said in connecetion with it, The small
lens of ore, to the east of the main body, at t he south
end of Hoss 7 and 8 levels is not very important, at

present though it may poasibly yleld a little ore in depth.

The No. 2 lens yet remains to be developed over
its total length by continuing to drive north from the
various levels below No. 2 level. This work was in
progress when the mine shut down in October 1930, As
the difference in vertical height between Nos. 6 and 8
levels was only 120 feet, the No. 7 level drive was not
continued north.

At present the No. 3 lens does not appear to be very
promising, but Nos. 4A and 4B lenses, which will possibly
junction in depth, should yleld a large quantity of ore,
"he Nos. £ znd 45 lenses could be readily tested in
depth by continuing one or two of the deeper level drives
northwards beyond No. 2 lens., It is suggested that Nos.

4 and 6 levels would ne suitable for this work. In their
progress from No. 2 lens,to Nos. 4A and 4B lenses, these
drives would slso test the No. 3 lens. The northern
extension of No« 8 level, beyond the norih end of No. 2
lens would depend on the results obtained from the No. 6
level drive. work such as this would be more satisfactory,
and, in the end, more economical, than further diamond
drill boring on the Nose 3, WA and 4B lenses.

(e B . The present indications
are that the Nos. 1 and 2 lenses persid® some distsnce
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below the No. 8 level. These lenses could be readily
prospected in depth by an internal inclined shaft put
down from No. 8 level from a position adjacent to the
General vervice, or 13N Rise. This shaft would be

in a2 cantreal position for developing both the Nos. 1 and
2 lenses.

Insufficient is known of the deepor portions of the
Nose. 44 and 4B lenses to indicate their possiovilities
beiow lo., 8 level., Work on these lenses below lo. §
level would depend on the results of the work outlined
when diseussing the development work above No. 8 level.

1r developing the Ko, 1 lens below io. 8 level, the
small lens of ore occurring to the east of the mein ore
body, at the south end of Nos. 7 and 8 levels, could
be readily tested by long hole drills.




The Mount Black Mine is situated on the

Electrolytie Zinc Company!s consolidated lease 9075/M.
It 1ios 1mmediately easr br the eastern boundary of Section

10547/M.

.(11) Preyvious Reportg. |

(1)« A. Montgomery. "Report on The Progress of the
Mineral Filelds in the nelighbourhood of Zeehan vizse
Mackintosh River, Mount Black, Mount Read, Mount
Dundas, Stanley ﬁiver and Mt. Heemskirk" 1895.

(2) Je. Harcourt S5mith. %“Report on The Mineral Pilelds
in the nelghbourhood of Mt., Blaeck, Ringville, Mt.
Read and Lake Dora"., 1898,

(3)« GsA. Waller. Report on "The Ore Deposits (other than
those of tin) of North Dundas. 1902,

(111) Higtory.

: The Mount Black lode was pegged by A.Je. Allom “
in Decenber 1890, and was the first important mineral
discovery made in the Rosebery district. The find was .
named the Hauraki P.A., but in 1897 the property was !
transferred to the Mt. Black Proprietary Mining Compan{; :
and the mine becamwe known as the Mt. Black. The Mi. Black .
Company car:ied out extensive development work on the lode, u
andy during 1899«1900, erected a small plant to treat the &
ore for its gold content, The lode proved to be too low
grade to be payable, and active operations on the mine ceased
in 1902, The lease was declared vold in 1905, on the
application of A.C. Gordon, by whom 1t was transferred to
gthe Primrose Mining Company in 1906. The Primrose Company's
leases were transferred th the Mt. Read and Rosebery Mimes
Limited and these in turn, were transferred to the Electrolytic
Zine Company, by whom the section is =till held.

(1v) Wo

The mine is situated in an area of fairly massive
porphyry, which 13 slightly sheared in the vieinity of the
ode.

(v) Ihe Lode.

At the surface, the lode is exposed in a few small |
trenches and at the mouth of an inclined shaft which has

been put down on the lodes It strikes N. 14O W and dips |
to the sast at 450 to 50 To the south of the ineclined 4
shafty a portion of the lode appears to turn to the weat along :
a cross fracture. Very little of the original ore if left |
at the surfsce, and all that could be seen was a pyritic lode
formation, about 5 feet wide, contailning quartz, pyrite,

chalcopyrito and tourmaline.

Waller descfiboa.tha lods as io%iows ;- “T:e cie -
t is ue fissure vein, consis of quartz, tourmaline
qa%%&%par, 1:55 ¢opper p{ritea, and, parts, a’good deal
of wolframite and bismuth sulphide. The structure is banded,
but not symmetrical, the bands of fluorspar, with bunches
of bismuth sulphide, being found principally ..../over
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princagglly near the hanging wall, and the quartz on the
footwall, The tourmaline does not occur in bands, bnt
forms little veinlets and bunches through the other minerals.
The quartz contains a large gquantity of tourmaline in

the form of fine needles",

At g distance of approximately 200 feet east
of the inclined shaft, a main vertical shaft was sunk
to a depth of 100 fea{ and a cfosscut was put out to
intersect the lode. ﬁrem the nature of the rock on
the dump, it is apparent that this shaft was sunk in
massive falapar porphyry. These workings have been
under water since 1902, but Waller's report{ contains
some valuable notes, supplied to him by Mr. C.M. Henrie,
who was then metallurgist to the Tasmanian GO£per Company.
These notes are as follows :~ "The crosscut Irom the
main shaft cut through three separate formations before
striking the main lode. No. 1 lode was 4 feet wide,
consigting of bands of gquartzetourmailine, with a
little flunospar, iron pyrites, and a little copper.
At 37 feet from the shaft, a siliceous rock was cut,
carrying a considerable amount of iron pyrites, and
some copper pyrltes scattered through it, At &1 feat
from the shaft, No. 3 lode was ocut, this was 15 to 18
inches in thickness, and of the same general character
as No. 1. At 100 Peet from the shaft, No. 3 lode was
cut this was small, and composed principally .  iron
yrites. At 140 feet, the main lode was cut; this was
feet wide, with 6 feet of fair looking ore. The main
lode appears to have been cut at its Fichest and widest
party, for, in driving north and south on the lode, it
pinched away very considerably and the metalllic contents
also fell away.

Waller condluded that the principal portion of
thd lode congisted of a short shoot of ore having a
vertical pitch. This corresponds generally with the
available evidence on the surface.

The following assay results, taken from Waller's
report, and the analyses in table 10 (page), give a
gdnorai Jdea of the valuable mineral conten% of the ore.
These samples were taken from the main lode at the point
intersected by the main crosscut.

Tabla‘lko

Valusble Metal Content of Mt. Black Ore
Constituents 1. 2. 3. Y 5 6 7

GAd ozZs. per ton .85 0426 0.70 0.34% 0.30 0.09 0O.42
Silver #  ® ®» 1,15 0,74 0.80 0.66 O, O.48 0.58

Copper% Os61 0,10 1.15 048 Tr. Tr. 0.52
(1) Iron pyrites, fluorite and quartz.
(2). Fluorite, Ath iron pyrites.
(3;. Iron pyriies, fluorite and quartz,
(k). 1Iron pyrites and fluorite.
(5)0 Q‘&Ttﬂa
(6), Quartz.
(7). Iron pyrites, fluorite and guartz.
(vi). Productiqn.

In 1899 the Mt. Black Company sentaway 21 tons of
ore for experimental treatments SPtuns each to Wallaroo,

Dapto and Dry Creek, and 6 tons to the Tasmanlan Smelting

Company, Zeehan. These parcels averaged 16 dwts. of




of gold and 2% of copper per ton, of crude ore.

During 1961 a few tons of concentrates were

/2

produced at the mine, These carried a little over an ounce
of gold to the ton, and betwecn 2 and 3 per cent of copper.

(vil) Conclusions,

The fact, that 21 tons of crude ore from this

mine averaged 16 dwts., of gold and 2% of copper per ton,

shows that the lode contained some fair grade ore, but
the companies operations proved that the shoot of 3

payable ore was %too small to enable the mine %to be worked

at a profit. 4lthough the surface features are now
somewhat obscured, portion of the lode to the south of
the inclined shaf% appears to take a right angled turn

along a cross fractures it is possible& therefore; tgat
the

the shoot of . payable ore was an enriche portion o
lode formed near the intersection of a crces fracture
with the main lode. It is unlikely that other shoots
of payable ore exist on this mine.




(e) IHE BLACK P.A. WINE.

This mine is situated on the north bank of
the §titt River about five ohains below the rallway
bridge. The original section wes held by the Mt,
Black Prospecting Association, but it now forms
part of the Electrolytic Zine Company‘'s Consolidated
Leagse 9075/M. The mine workings are shown on the
sccompanying plan.

The rocks in the vioinity of the mine are
all mussive and sheared guartz-felespar porphyries.

The lode outcrops in the bed of the river,
the outcrop consisting of a dense vein of pyrite
about eighteen inches thick. It has been prospected
by means of an adit-erosscut driven into the nerth
bank of the river, and from the adit a drive has
followed the lode for a digtance of 265 feet north.
For the first 100 feet of the drive the lode is
highly pyritie; in addition to pyrite, it contains
quartz, sericite, siderite, calcite, rhodcchrosite,
and a little galena and chalcopyrite. In some
places only pyrite can be: secen, in others it is
highly slliceous., One hundred feet north of the
adit, the drive turns slightly to the west and
leaves the pyritic ore in the east wall, From
this point to the end of the drive the lode
eonsists of pyritised quertz-~sericite schists
econtaining & few small lenses of galena and a
little chalcopyrite, The lode strikes in a
general norih-~gouth direetion snd dips to the
west at an average angle of 55, The westerly
dip is rather unusual as most of the other lodes
in the distriect dip to the east.

As no samples were taken, it is impossible
to give an acourste idea of the. valusble metal
content eof the lode, It is sald to contain a few
per cent of lead and zine, but, although galena
is present, no sphalerite was observed in the lode,

The aize and nature of this lode, taken in
conjunction with the faet thet it occurs entirely
within massiveand sheared guartz-felspar porphyries,
indicate that no important developments are to be
expected from it. The mine is of no value,

/3
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(4) DALMENY SECTION.

() Location and Access.

Seetion 10002 of 80 acraes. This section is ﬂ
situated about one mile south-east of the Rosebery Township.

(11) ZPrevious Reports.

(1) Report on "The Minersl Fields in the Neighbourhood
of Zeehan, via. Maokintosh River, Motint Black, Mount
Read, Mount Dundas, Mount Zeehan, Stanley River and ‘
Mount Heemskirk™ ...cssese.ss A, Montgomery, 1895. i

{(2) Report on the Mineral Fields of Mt. Black, Ringville,
Mt. Read and Lake Dora, J. Harcourt Smith, 1893,

(3) Preliminary Report on "The Zino-Lead Sulphide Deposits
of the Rosebery Distriot™ Loftus Hills 1915,

(4) The Zino Lead Sulphide deposits of the Read - Rosebery
Distriect, Part 1I. Bulletin 23, Loftus Hills.

(114) History. :

The portion of this section containing the principal
lode originally formed part of Balatrup's section, 141/93M
of 80 acres, which was applied for in 1894 end was held until
1899, During that time, a2 little prospecting work was
carried out on a lode whioh outerops on the banks of the
Stitt River, The original Dalmeny seotion was applied for
by J.P. Riley end P,E, Karlson in 1906, It was transferred
to Louls Simson in 1907 and was held by him until 1913,
In 1906 the outerop referred to above was prospected by means
of a shaft sunk on the lode to a depth of 10 feet; in the
bottom of ths shaft, two seams of ore, each about mix inches
wide, were exposed; these are sald to have contalned from
15% to 20% of lead and about 15% of zine per ton. In 1907
two diamond 4rill bores were put down to test this lode in
depth. The position of these bores is shown on Plate 9,
Bulletin 23. The No. 1 bore was situated, approximately,
140 feet esast of the outerop. It was put aown at an angle
of 70° west, and was continued to a depth of 170 feet without
encountering any ore. The No. 2 bore was then started 60
feet nearer the shaft and in the ssme direction; at a verticeal
depth of 80 feet, a zino-lead lode was sald to have been
penetrated, the core showing ore for 16 fest. In one portion
of this 16 feet, 3 feet of the core was sald to have given
the following assay resultsie

A Ag b in
0z8. 0Z8. % %
« 250 15.00 11 17.

However, the general results obitained do not appear
to have been very promising as the lease was declared vold
in 1913.

In June 1913, this section wasas aggliod for by
F.L. Coates, but the application was cancelled in July 1914.
It was epplied for by J.C. MacMichael in 1914 and was

held until 1925, when the lease was declared void. The
section was held by Denis Connolly from Juns 1925 until
March 1926, when it was transferred to the Electrolytic Zine
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Company of Australia Ltd. who are the present holders
of the lease,

In addition to the work described above, a
shaft was stzrted, a short distance to the east of the
outcrop, to test the lode in depth, This was sunk through
river gravels and alluvium to a depth of 15 feet, but did
not reach hottom; 1t was abandoned on acecunt of exceas
water, It 18 uncertain za to what year this work was
¢arried out, :

(IV) Geology.

This seotion is situated entirely within masslve
felspar porphyries. A large portion of the surface is
covered to a depth of 6 to 15 feet by Recent gravels and
alluvium,

(V) The Lode,

The lode referred to ahove outerops on the east
bank of the OS5titt liivery at a distance of, approximately,
gsaven chains from the northern boundary of the section.

The outcrop consists of a small mineralised shear zone in
masgive felspar porphyry, and is composed principally of
quartz, serioite and .cﬁiorita, with smell amounts of pyrite,
galena and sphalerite, The porphyry on either side of the
lode is feirly fresh, but contains a litile pyrite and galena
impregnating the Jjoint planes, This formation strikes K. 4°
W, and dips to the emst at an sngle of, epproximately, 50°,

The shaft sunk on the outerop could not be exemined,
but most of the broken rock on the dump consisted of fairly
fresh felspar porphyry, some of the Joint planes of whieh
contained small emownts of sphelerite and galena,

Apart from the assay results reported from the
No. 2 bore, and from the shaft sunk on the loda, the only
information available as to the metel content of the lode
is that contained in J,. Harcourt Smith's report. Smith
obtained a ssmple from the outerop, the sssay results of whioh
ware as followsi-

Au Cu Ag Pb
Tr‘ TI‘. 1 O 12 dW‘tS. 6 grS. 6;6%

dJust over the northern boundary of this ssotion,
two deep trenches heve been cut in a general east.west
direction, and a shaft{ has been sunk near the 6136 foot peg
on the Lake Margaret Transmiseion line survey. The rock
exposed in the trenches consists of massive and clightly
sheared felspar porphyries, the latter conteining s few
omall seams of pyrite. The rock on the dump of the shaft
was quite massive felspar porphyry, and no ore of any kind
could he saen, The workingse are possalbly the results of
attempts to pick up the northern extension of the lode
deacribed above,

(VI) Produgtion.

No ore has been marketed from this section.
(Vi) Conglusion.

Deapite the assay results reported from No., 2

bore, the fact, that this lode occurs in what is practically
massive porphyry, renders it highly improbable that payable
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with
ore will be met An depth. Further prospecting or
development work on the property does not appear to be
justified,

(2) THE XKQONYA MINE,

(a) Location & Access.

This mine is situated near the south boundary of
the area on J. Dunne's 40 acre seotion 10536/M, A track
from Dunkley's tram goes to within a few chains of the
mine workings,

(b) Previous Reports,

(I) Loftus Hills "Prelimipary Report on the Zinc-lLead
Sulphide Deposits of the Rosebery Distrioet®™ 1915,

{(2) Loftus Hills “The Zino~lead Sulphide Deposits of
the Read~Rosebery Distriet® Bulletin 23? 1915,

{3) Loftus Hills "The Zinc-Lead Sulphide Deposits of
the Read~Rosebery Distfict™ Bulletin 31 1919,

(c) History.

The zine~lead lode on the Koonya Mine was discovered
by Joseph Will in 1913, Prior to 1913, a considerable
amount of prospecting work had been oarried out in the
vioinity, and the pyritic copper lode of the Grand Centre
Adit had been opened up. The zinc-lead lode was discovered
as a gossanous outorop, and is reported to have contained
from 5 to 10 dwis., of gold per ton. It was prospected
by means of saveral shallow trenches and am inoline shaft,
and, later, two adits were put in to intersect the lode
in depth. TFrom the No. 1 adit an incline winge was sunk
to a depth of 45 feet, and, from the bottom & short drive
was opened out for a distance of 25 feet south., Practically
the whole of this work was carried out by the Colebrook
Prospeoting Association, who were the holders of the lease
from 1912 to 1929, The development work was carried out
during the years 1913 to 1917. 1In September 1929, the
Colebrook Prospecting Asscciation's lease was declared void
on the applieation of J. Dunn, who is the present helder
of the section.

(a) Geology.

The whole of thls seotion lies within massive and
highly sheared porphyries, chloritic schists and quartz-
sericite achists, A good deal of the surface is covered
by glacial erratics.

(¢)  The Lode.

The principal mine workings are shown on the
accompanying plan (plate )« At the surface the lode
consiste of a gossanous outerop. Most of the gossan has
now been removed but some of 1%t is exposed in a trench, whiech
lies immediately to the west of the ineline shaft, Below
the gossan, the lode consists of highly pyritised schist,
whieh porsists to within a few feat of No. 1 Level, Ko
means were available for examining the whole of the shaft,
but, as far as could be ascertained, no sphalerite or
galena were present in the pyritised schist. It peems
probable that the pyritised ehloritic and quartz-sericite
achists in the shaft represent an upper, leached portion
of the zinc-lead sulphide ore exposed at No. 1 level,
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On No. 1 level, which is 110 feet below the collar
of the shaft, a lens of massive zine-lead sulphide ore
extends about 10 feet north and 60 feet south of the main
adit-crossecut. At the cross-cut, the ore is about 1 foot
wide, but, at the east crosscut 40' S, the width has
increagsed to 10 feet. This ore appears to peter out about
10 feet south of the crosscut 40'S, From this point southe
wards, the lode is rather broken and irregulars o a few

small seams occur and these are prineipally along joint planes.

Twenty feet from the end of the south drive, there is an

irregular bulge of ore, apgroximntoly four feet wide, consisting
pyr

of sphalerite, galena, te, quartz and carbonates; this
peters out in the end of the south drive, where only a few
oxidised seams are exposed. In the face of the east ecross-

cut a8t the end of the south drive is a small seam of siliceous

ore about 2 feet 6 inches wide; a gossanous seam is exposed

in the west ecrosscut., At the end of the main north driv;it_

the lode appears to have died out, In the No, 1 level a
crosscut the Pocks on the western side of the lode are quite
massive fels porphyries; +those on the eastern side are
sheared porphyries, and pyritised chloritie and quartz-
sericite schists,

At the junction of the No., 1 level adit and the

drive, an inelined winze has been sunk on the lode for a depth

of 45 feet, and, from the bottom, a drive has been opened
out for a iengtﬁ of 25 feet souths, In the winze, there is
about a foot of massive sulphide ore which persists from top

to bottom, but at the end of the drive, ore is exposed on the

western side over a width of four feet.

On No. 2 level, which is 137' below the No. 1, the
same general conditions persist as on No. 1 level. Tﬁo

lode lies between massive porphyries on the west, and sheared

porphyries and chloritiec schists &e. on the east. It is
somewhaits broken and irregular, and contains only four or
five small seams of sulphide ore. One of these is a highly
pyritiec seam about 1 foot wide, extending 17 feet north and
9 feet south from the adit crosscut. The lode appears

to have died out in the face of the north drive. Another
small lens of sulphide ore extends from 18 feet south to 38
feet south of the adit crosscut; this is about 2 feet wide.
At the bend in the south drive, 60 feet from the adit cross-
cut, there is approximately four feet of ore consisting of
quartz, carbonates and galena; this extends only a few feet
to the south, In the west orosscut at the south end of the
drive, there is about 1 foot of sulphide ore close to_the
west wall of the drive; this ore contains a good deal of
coarse galena. In the east crosscut, there are a few small
seams of pyritie zine-lead ore.

The valuable metal content of the lens of ore at
No. 1 level, and of the several small seams described above,
is shown by the following assay results, The positions
from whieh the samples were obtained are shown on the

accompanying plan,

Iable 15
Valuabl neral Content of XKoonya Ore.

= e

Py

Semple 0 u g Zn

No. Ore in feet. Ozs.thB.grS. OZB.dW'tB.grS. ﬁ ’
1 1 n.d. 4 19 7 13.09 10.91
2 4 n'dc 2 19 6 4-5 11‘12 {
3 5 n.d. 4 6 5 8:38 15.50 |
4 4% n.d. 2 1 20 Wil 6. 32
5 1 0 1 7 2 9 16 n.d. n.d,
6 4 n.ds 2 7 19 T«33 15.30
7 4 0 . PR, 1 17 22 n.d, n.d.

“Note: OSample No. 7 was obtained from some gossanous material
on the outerop of the lode. It was assaysed for gold

and ailvar anlw

il
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(f) Pfoduction.

As far as could be ascertained, no ore has
been marketed from this mine.

(g) Conelusion,

It will be seen, from the above deseription of
the lode, that the largest lens of sulphide ore is that
at No, 1 level., This lens has & maximum length of 70
feet and a maximum width of ten feat; the mean width
is probably about 5 feet. It is probable that the widest
portion of thia lens persista below the No. 1 level and
is continuous with that exposed in the end of the south
drive off the bottom of the winge. It is diffioult %o
say whether this lens persists down to No. 2 level, but
1£°1% does, 1% has diminished considersbly in width.
The ramaining seams of ore exposed by the workings are
exceedingly small,

Hence, the amount of ore available from this mine
i3 small, and this combined with s consideration of the
assay values shown above, indicates that the property
13 not of any great value, though it may yield a small
tonnage of medium grade ore.
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\ (3) IHE ROSEBERY LODiS MINING COMPANY N.L, SECTION 10455/M
(ABANDONED

(a) Locatlon & Acgegg.

This section 1s situated about one mile to the
south of the Rosebery township. Most of the workings
are within easy access of Dunkley's tram which passes
right through the section.

(b) Previous keport.

Jo Harcourt Smith. Report on "The Mineral Filelds
in the neighbourhood of Mt. Black, Ringville, Mt, Read
and Lake Dora, 1898 (Section 141/G3M)¥,

(e) History.

The Rosebery Lodes Mining Com was formed in
1915y, and, during 1916-17, carried ougagitansive
prospecting work on a pyritic lode formation. In all, the
Company sank three shafts and dlamond drilled from the
bottonm of each of these shafts. This work falled {o
disclose anypayable ore, and active operatlons of the
Company ceased in March 1917.

In 1920, work was recommenced at an old shaft
put down by Karison and Balstrup in 1898. (This shaft
is mentioned in Harcourt Smith's report as being sunk
on a stromgmanganiferous outcrop). Owing to excessive
water, work on this shaft was abandoned, but another
was sunk some dlstance tc the north. The c¢company then
commenced driving an adit with the object of getiing
below the manganiferous formation which had been
prospected by Karlson and Balstrupe This work falled
to locate payable ore and the company ceased operations
in December 1920. In 1929 the Company's leases were
consolidated and included in lease 10455/M of 78 acres.
This lease was declared void in November 1931.

(d) Geology.

This section is situated in an area of massive
and sheared porphyries, chloritic scinists and quartze
gserlcite schists. The lodes occur mainly within the
schists, but a pertion of one of them appears to be
agssociated with a small band of slate occurring within
the schistse.

(e) The Lodgs.

The principal lode is that exposed in the adit
mentioned aboves It consists of a vein of the quariz-
tourmaline-pyritée type, and varies in width from a few lanches
to a foote In addition to the minerals menticned, the
lode contalns galena, sphalerite, jamesconite, ankerite,
siderite, mangane-siderite and caleite. In some places,
the lode consists of dark cherty material containing
pyrite alones This lode has been driven on for a distance
of 143 feet; it. strikes N&.E amd dips at a steep angle %o
the east. The hanging~wall consists of massive and sheared
porphyries, and the footwall of quartzesericite schists
highly inpregnated with pyrite. Hear the portal of
the adit, on the eas  side, is a small lens of
arenaceous slate.




What 1s probably the southern continuation of
this lode has been cut by the o©ld shaft put down by Karlson and
Balstrupéiwhich is situated about seven chaing to the south

of the adit, This shaft was inaccessible, and all that
could be seen on the dump was a small heap of ore containing
mangano-siderite or rhodochrosite and pyrite.

The pyritic lode formation is situated in the
exireme southe.east corner of the .present sedtion. It
consists malnly of a pyritic “impregnation of quartze-sericite
schists, chloritic schists and sheared porphyries, and
contaling a 1ittle galena. The three shafts referred
to lie in an eastewest line withih a few chains of one
another. All are now lnaccessible and only a little ore 1is
present on :wo of the dumps. 4s far as could be determined
the lode strikes 8 1ittle to the east of north and dips to
the east., at 45°,

Other smallmineralised shear zones, containing veins
of the guartz-tourmaline typeg occur on the property.

(£) Preduction.

No ore has been marketed from this nmine.

(g) Conclugion.

The prospecting work carried out on this sectlon
shows that the lodes are too small and their valuable
mineral content too low to warrant further development on
them. The total development of intensely altered
formsof the porphyries is not very extensive, and guite a
large proportiocon of the rocks on the lease are only slightly
sheared., Some of the roeks are quite gassive. No slates
were observed on the surface, and the slate on the dump
of the old shaft and the arenaceous slate near the portal
of the adit probably represent small xen ollthic lenses
included in the porphyries. These lenses appear to have
been too small to provide adaquate fissures for the
circulation of the mineralising solutions. No further
development work on this property san be recommended.
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The wzalisbury Mine is situated in the northern
portion of lease 8687/M, which was last held by the
Electrolytic Zinc Company. Two independent lodes have
been worked; oreof these, the No., 1, is gquite close
to the Williamsford-Rosebery "oad, at a distance of
twenty four chains south of the turn-off to the railway
stations the No, 2 lode is situated on the hilldide =
short distance above the No, 1.

(b)_Previous Heportis.

(1) G.2, Waller, "lhe ore deposits (other than those of
tin) of North Dundas" 1902,

(2), Loftus Hills., Preliminary report on'Bhe Zinz-lead
sulphide depositis of the Rosebery Distriect, 1915%,

{3). Loftus i1lls, “The Zinc-Lead sulpnide Deposits of
the Read-Rosebery Distriet, Part II, <osebery, 1915",

(¢) distory.

The eerly history of the Salisbury Mine is rather
obscure, Most of the development work on the lodes has
been completed prior to wWaller's examination in 1902, In
1914 the originsl leese was included in an 30 acre
section, 6834/M, pegrged by sS.w. shite, This lease was
trensferred to the Hereunles Gold and Silver iining Company
in 1916, The' lease then passed to the Mt, Fead and
Kosebery Mines Ltd., and, eventually, to the llectrolytic
Zzinc Company. The section was abandoned in 1923,

(d) Ihe No, 1 leds.

The workings on the No. 1 Lode econslist of two short
adits, one being driven on thec lode at road level
the other pelng an adit crosscut rut in sbout 20 %eet
telow road level., From the end of the lower adit the
lode has been driven on for distances of 20 feet north and
10 feet south. The urper and lower adits are connected
by a winze. These workings are shown on the accompanyling
plen of the mine.

In the upper sdit, the lode consists of a smell
fissure vein, 2 few inches wide, composed of galena
Jamesonite and & little pyrite set in a gangue of fioarite
with some siderite and & little tourmaline. In the face
of the drive, there is only a 1little pyrite with a few
small veins of quartz and carbonates, A sample from
these workings gave a result of 12 ozs., of Silver per ton.

lower

In the/adit the lode, is composed mainly of fine
grained galena, with a little pyrite, quartz, siderite
and calcite,

This lode occurs along the eastern margin of az thin
band of black slate present as a Xenolith or inclusion in
ti:e quartz porpuiyries. In the upper workings, the slate
band is 2 feet wide, and, in the lower workings, it is
9 feet wlde, The lode strikes MN.400 F (magnetic) and
dins to the east at 709,
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(e) Ihe No. 2 Lode.

This lode is composed mainly of guartz, tourmaline
and pyrite. In some places it resembles dari cherty
quartz, probably owing to the presence of minute needles
of tourmaline. It contains small amounts of gold,
silver and copper. A sample, assayed in the Government
Laboratoery, Launceston, showed that this lode contained
no tin.

The following analysis, taken from Waller's report,
illustrstes the chemical composition of the ore:-

Au’..i-ltouoonoil. hdwts. per tono
Agao-.o-cnono-o.lo 1 022 2dHtS. pGr ton-
cuo-ooo-o-n-ootoo. 0093%
Fg..--.---'oo--oo. 9.53%
Sioz...-t-oco-.o.. 69.83%
S--toooaoc-qoc--‘. 5.692

Mno L I A N ) 0.21;

Al 3’!!!:0...1... 12.h2ﬁ

02 (Vith FQO)-Q--. 1.10%

Zn, Pby, Ca & Mge.s Traces

The workings on No. 2 lode are shown on the
accompanying plane They consist of a long adit erosscut
from the end of which drives have been opened out both to
the north and to the south. In the drives, the lode varies
in width from 3 to 5 feet; it strikes W. {59 and dips to
the east at' 450, An underlay sheft sunk on the lode
meets the south drive 10 feet from the main crosscut.

As far as could be ascertained, the No. 2 lode
occurs entirely within sheared guartz porphyries., The
rocks in the main adit-crosscut are somewhat weathered, but
they closely resemble the typical quartz porphyries as
exposed elsewhere in the district. In a creek to the
east of these workings, there are outerons of guite
massive felspar porphyry, and it is rossible that this
lode may be situated near, or along, the contact
between the quartz porphyries snd the felspar porphyries,

A lode formation consisting of quartz, tourmaline
and pyrite has been cut in a creek about six chains to
the north of the underlay shaft, This is probably the
northern continuation of the No. 2 lode,

(f) Eroduction.

No ore has been marketed from this mine.

(g) Conclusion.

The NHoe 1 lode is too small and its silver
content too low for the lodeto be of any value. The
valuable metal content of the No. 2 lode is also low. The
mine is of no value,
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(V) 7THE CHAMBERLAIN MINE (Abandoned).

(a) Location & Access.

The section on which this mine is situated was
last held by the Electrolytic Zine Company as 8687/M.
The mine is situated on Salisbury Creek and is, approximately,
12 chains above the Rosebery-Williamsford Road.

(b) Previous Reports,

(1) J. Harcourt Smith, Report on "The mineral fields
in the neighbourhood of Mt. Black, Ringville, Mt.
Read and Lake Dora, 13g8",

(2) G.A, Waller, Report on "The Ure Deposits (other than
those of tin) of North Dundas, 1902%.

(3) Loftus Hills, ©Preliminary Report on "The Zinc-
Lead Sulphide Deposits of the Rosebery District, 1915",

(4) Loftua Hills, "The Zine Lead Sulphide Deposits of
the Read-Rosebery Digtrict"™ Part II. Rosabery, 1915.

(c) liistory.

The lodes on the Chamberlain mine were discovered
prior to 1898, and most of the development work on the mine,
which consisted of driving two adits and cutting s few
trenches, was carried out between 1897 and 1903. The
property was held by various people between 1904 and 1914,
but no fresh development work was carried out. In 1914 the
original lease was included in an 80 acre seotion, 6835/M,
pegged by S.W. White.. This lease was transferred to the
Hercules Gold and Silver Mining Company in 1916. The lease
then passed to the Mi{. Read and Rosebery Mines Itd., and,
eventually, to the Electirolytic Zine Company. It was
ebondoned in 1923,

(ﬁ) GGOIOE! .

The lodes ocour in sheared and altered quartz porphyries,
and in chloritic schiasts,

{e) The Lodas.

About ten chains up the ereek from the road a pyritie
lode has been cut in a faeirly large trench. This consists
mainlg of chloritic schist densely impregnated with pyrite.
No other sulphide minerals were observed,

The two adits, referred to above, are situated about
two chaine higher up the creek, or, at a distance of approximately
12 chaing from the road. Their positions are shown on
Plate 9 of Bulletin 23, and on the general plan acocompanying
this bulletin. Neither of the adits were accessible at
the time of the writer's examination, and all that could be
seen was & small heap of ore on the dump. This ore consisted
mainly of coarse pyrite, chalcopyrite, tourmaline, quarisz,
enrbonates and a little galena., Some quartzeserlcoitew
chlorite schist present on the dump evidently represents
materigl from the walls of the lodes., From the deserliptions
Ziven in Weller's and Harcourt Smith's reports, it would :
appear that these lodes are gcnerally similar to the siliceous
lode on the Szlisbury MHine. They strike in a general N=3
direction =nd dip to the east at an angle of 450 %o 50°,

Some ore from the Chamberlain Mine is said to have assayed
up to 16 dwts. of gold per ton (66).

(66) J. Harcourt Smith "Report on the Mineral Fields

of Mt. Black, Ringville, Mt. Read & Lake Dora®
1898 p. 8.
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(£) Production.

No ore has been marketed from this mine.

(g) Conclusion,

| The general nature of the ore expcsed on the
dump and the faet that the lodes ocour within sheared
quartz porphyries and chloritic aschists indicate that
these ledes are of 1ittle value. Moreover, the mine
appears to have been resampled many times, tne results
not being sufficliently encouraging to warrsnt further
development work than that carried out prior to 1903,

| 2.4




. . This section sas last held as 2281 of 28 acres. It
adjoins the south-eastern portion of the Dalmeny Section.

(b) B rt.
Jo Harcourt Smith, "Report on the Mineral fields in
the neighbourhood of Mt. Black, Ringville, Mt. FRead and
Lake Dora", 1893,

(e) & .

This section was first applied for by F. Seott in
1895, but, three months later, the name of the applicant
was changed to that of J.G.4. otitt, by whom it wazs held
until 1901, During that time, some trenching and shaft
sinking was carried out on six small lodes which had been
discovered on the property; in addition, a short adit was
driven on what was then known as the No. 3 lodes In 1906,
the lease was applied for by J. Coleman, who transferred
it to George Laidlaw in February 1908, The lease was
declared void in December, 1908,

(d) Geology.

The whole of the section i1s situsted in an area of
massive felspar porphyry, which is slightly schistose near
some of the veins. A good deal of the surface is covered
by Recent gravels and alluvium.

(e) Ihe Lodes.

Cf the six lodes reported to have been discovered on
the property, only three could be found by the writer. The
largest of these is exposed in en adit driven into a small
knob, which is situated three chains south of the south
boundary of the Dalmeny section and four chains essti of the
Stitt River, This lode corresponds with the Noe 3 lode
described by Harcourt Smiths The adit is 31 feet longs
in the face, the lode is about % inches wide, and consists
of 2 quertz vein containing 2 little pyrite and tourmaline.
Near the portal of the adit, the lode is fifteen inches wide
and is composed of dark cherty quartz, pyrite and tourmaline,
with a little chalcopyrite. The lode strikes N 15° E and
dips to the east at an angle of 80°, The country rock of
this lode is quite massive felspar porphyry.

About ten chains to the south east of the adit
described above, and quite close to the junction of the two
logging tracks shown on the general geological map (Plate )
a shaft has been sunk on a small quartz-tourmaline vein
containing pyrite and chalcopyrite, with a little siderite.
The rocks on either side of the shaft are quite massive
felspar porphyries.

The third vein examined is situated about five chains
to the south-east of the 5.I. corner of the Dalmeny seetion,
and is immediately east of the Lake Margaret Transmission
Line survey. Here, a shaft had been sunk on 2 small quartz-
tourmaline vein containing a little pyrite. The rock exposed
in the shaft is quite massive felspar porphyry.

(f) ct
No ore has been marketed from this property.

(g) Conelusion,

The veins examined were all too small to be of any
value, and, in view of the fact that the section is situated
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within the massive porphyries, no discoveries of any consequence
sre to be expected.

(7) Sections 10547, 109%8 and 10549,

These sections comprise one 28 acre and two 40 secre
sections which extend in a southerly direction from the
Rosebery township, They were last held by A. .iicholas,

section 10549 and the greater portion of 10548 are
entirely within the massive felspar porphyries, as is the
south-eastern portion of 10547, The northern =nd western
portions of Section 10547, and a thin strip along the western
portion of leese 10548, are in sheared porphyries, chloritic
schists and quartz sericite schists,

Several small lodes of the quartz-tourmaline-pyrite
type oecur on these sections but none of them are of any
importance, The largest of these occurs near the centre
of section 10549; this lode is well defined and is about
4 feet 6 inches wide, It is composed principaldy of
quartz, tourmaline, p rite and carbonates, The pyrite is
coarseiy crystalline snd has an extremely pale colour, though
it is not arsenicel, The quartz is vuggy and crystalline,
Tourmaline occurs in seams and veins through the ore, and is
slso found in the countiry rock near the walls of the lode,
This formation 1s said to have carried traces of gold.

Some of the other veins contzin a little chalcopyrite
and galena.

These properties are of no value.
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(8) IilE COLEBROOK WINE

(a) Location and Acgess.

This mine is situated on Colebrook Hill, which
is about two and & half miles to the south-west of the
Rosebery township. The mine workings may be reached from
Rosebery, either by the old Zeehan pack track, or by a
track which l.aves the Emu Bay Rallway near Hill's farm.
The sections on which the mine is situated were last
held as 239/93M and 9127/M.

(b) previous iteports.

(1) A. Montgomery, "Report oh the Zeehan~Duidas Mineral
Flelds in February 1896",

(2) J. Harcourt Smith, Report on "The Mineral fields in
the neighbourhood of lit. Bluck, Ringville, Mt. Read
and Lake Dora, 1898",

(3) W.H. Twelvetrees, “Mineral Industry of Tasmania, 1901".

(4) G.A. Waller, Report on "The ore deposits (other than
those of Tin) of North Dundas 1902".

(c) History.

The original Colebrook sections were first pegged
as silver mining leases by Messrs. Adcock, Reeves and
Luttrel in 1891. The sections were declared vold in 1893,
and in 1895 were pegzged for copper by Messrs, Quinn and
0'Brien. The Cclebrook Prospecting Association took over
the properties during 1896-18:7. This company did a
considerable amount of work in opening up the deposits
and erected a small plant to smelt the ore. However, the
depesits proved to be too low grade to be mined and treated
at a proiilt, and agtive operations on them ceased some time
prior to 1907.

(d) Geology

The whole 0of the deposits occur within the Dundas
glates and breccias. :

(e) The Ore Bodies.

The mineralogical composition and structure of
the ore have been dealt with in & previous section of this
builetin and need not be recapitulated .

The occurrence of the several ore bodles is
illustrated by the accompanying sketch plan which is
largely adapted from that accompanying Wallers' report.

In view of the irregular distribution of the lenses of ore,
it has been found necessary to adopt a different system
for numbering the several occurrences than that adopted

by Waller. On the plan the prinelpal lenses or masses

of ore have been numbered from 1 to 5.

The No. 1 lens is exposed on B bench and in the
Ho. 2 adit., It is approximately 60 feet long and, where exposed
in the adit, is 22 feet wide. Its known vertical depth is
35 feet. The boundaries of this lens are ill defined, and
seversl small stringers of lode matter penetrate the enclosing
country rocks. waller (67) states that some of the
richer ore [from this lens assayed 5.9% Cu and 1 og. 15 dwts.
of silver ;er ton.

o) naller, T.A, = O
of tin) of North Dundas. 1902. p.6.




128

The No. 2 lena has been developed by D open cut
and by means of the No. 1 adit and C tunnel. In the
open cut, this lens is 53' long and, at the northern end
of the cut, is 27' wide. In the No. 1 adit, which is
connected to the northern end of D open cut by a rise,
the ore is exposed over a width of 60 feet. This adit is,
approximately 100 feet below the floor of the open cut.
C tunnel is about 40 feet above and 35 fect south of No. 1
allit; in it the ore is 60 feet wide. Thus, No. 2 lens
has a total length of J0 feet & maximum width of 60 feet and
a known depth of over 100 feet. In the open cut this lens
strikes a little west of north, but has no definite dip;
it will be seen from the above description that it widens
considerably in depth. The average of 49 bulk samples
taken from D open cut and C tunnel is said to have given
2.9%4 Cu and 1 os. 1 dwt. of Ag per ton (68).

The No. 3 lens ocours near the top of the hill,
and has been developed mainly by the 150! level (East) and
summit tunnels. At the entrance to the 150" level tunnel
the ore is 30 feet wide. On the surface this ore is continuous
with that cut in the summit tunnel and may be traced up
the steep face of the hill. Half way between the two
tunnels the ore is only 8 feet wide, and at the summit
tunnel it is about 5' wide. The ore continues wup the
hill to the summlit trench, where it is 7 feet wide,
but appears to die out a short distance dowu the
western fall of the hill. In the 150' level (East) tunnel
ore vecurs over the first 50 feet from the portal and
alsc for a distance of 30 feet at the end of the tunnel;
the middle portion contains ne ore. The ore in the end of
the tunnel comeists mainly of imnumerable stringers of
lode material which trend diagonally across the tunnel.

An average of 23 samples taken while the tunnel was being
driven is sald to have given 1.6% Cu and 9 dwtes. 5 rs.
of Ag per ton (69).

The No. 4 lemns occurs on the western fall of
the hill. At the floox level of the open cut it is 35!
wide, but narrows to 12' in the top bench of the cut.
Prom the top bench ithe ore continues up the hill towards
the summit trench for a distance of 35', 1In sddition
to the open cut, this lens has been &veloped by means of
two adits which were driven into the hill at the 150!
level. A little ore is exposed in the face of the northern
adit, and 20 feet of ore is exposed in the end of the
southern adit, As far as could be determined, the ore
in B trench does not appear to be continuous with that
in this lens. An average of 16 bulk samples taken from
Ro. 4 lens and B trench is said to have given 3.12% Cu
and 1 oz. 3 dwt. . 16 grs. Ag per ton (70%.

The Ko. 5 lens ie situasted on the eastern fall
of the hill, and i8 exposed prinecipally at the end of
the south drive from No. 1 tumnel. It is approximately
70! long and 25' wide. A little ore is exposed at the
northern end of the drive. The ore exposed in the south
of the tumnnel is probably comntinuous with the cutorops :
immediately to the south. A bulk sample from D trench f
is sald to have given a result of 3.06% Cu and 16 dwts. Ag.
per tom (71).

In addition to these, several small outcrops of
axinite-chalcopyrite ore ocecur at various places in the
vicinity of the hill. None of them are very extensive
and they have the same irregular mode of occurrence as

(68) G.A. waller 'The (Ore Deposite (other than those
of tin) of North Dundas'® p.6.

(69) as above p.7 (70) as above p.8 (71) as above p.7
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the main ore bodies described above., A little ore also
occurs in H tunnel but is of no importance,

In the past, a ;004 deal of diamond drilling was
carried out on the ore bodies, but the results were
disappointing. OSome details of the bores are given in
Waller's reports (72).

In 1908 these deposiis were sampled by Mr. George
Barker. Iir. Barker estimated that the averajge copper
of the prinecipal portione of the deposits was about .5%,
but states that some portions contain up to 3% Cu., In
view of the time and labour involved no sam;ling operations
were carried out by the writer.

(£) Eroduction.

Ag far as could be ascertained, no copper has
been marketed from this mine.

{(g) Conclusions

Although the deposits include some falrly large
bodies of copper ore, the results of MHr. Barker's sampling
indicate that their averaze copper content is far too
low to enable them to be mined at a profit,

(72) G.A. valler "The Ore Deposits (other than those
of tin) of Norts Dundas"™ pp.8 and 9.




The section on which this mine is situated was last
held as 9128M of 31 acres., The mine is on the western slope
of Colebrook Ridge and is approximately thirty five chiins
south of the Colebrook Mine. A branch track. connecting the
old Zeehan pack track with the X River tramway, passes §uite
close to the mine workings.

(b) PREVIOUS REPORT.
iard L.Ke, The X River Tin Field Bulletim 12, 1911,
(e¢) HISTORY.

The first discoveries of tin ore on this section were
made by Messrs, S5, & A. Fenton and J, Hill, in the middle
portion of 1910, The original lead, 5156/ of 74 acres,
was applied Tor in November 1910, During 1910-11, the pros-
pectors did a considerable amount of trenching on a lode
trending north-westerly across the property and drove an
adit (the No. 1) to cut the lode in depth.s The lease was
transferred to the Athenie Tin Development Company in 191k,
and the mine became known as the Athenic. The total amount

of work done by this company could not be ascertained, but
it seems probable that the No, 2 adit was driven during its 1
tenure of the lease, which extended up to 1917. The present
section, which comprises only a portion of the original one,
was applied for by John Wesley in 1923 and was transferred to
the Williamsford Tin Mining Company H.L. in 1926, This
company resampled the property but the results were dis-
appointing. The lease was declared void in 1927.

(4) GEOLOGY.

The whole of the lease is situated within the Bundsas
slates and breccias.

(e)

The principal workings are shown on the accompanying
plan of the mine, plate .

e LODES.

The main lode trends in a general north-westerly
direction across the western portion of the property. At
the surface, it has been prospected by means of several
trenches which are shown on the accompanying plan, In A
and B trenches, the lode consists of several small gossanous
seams carrying small amounts of cassiterite. In C.Trench,
there is a ferruginous seam, aboul 9 inches wide, which is
said to contain up to 5% of tin. D. & F. trenches have
exposed a few small seams of pyrite which contain a little
cassiterite,

The No. 1 Adit intersects the lode at a depth of 50
feet below the surface, From the end of the main crosscut,
the lode has been driven on for a distance of 120 feet;
for the first sixty feet, it consists of two small quartz
veins containing limonite, pyriteychalcopyrite, tourmaline,
actinolite and minute amounts of cassiterite. At the end of
the drive, it consists of a broken irregular quartz vein
in which no metallic minerals could be detected. The
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south=westerly and north-easterly crosscuts at the end of
the drive contain no signs of lode material.

The tin content of the lode, in the No, 1 level
workings, is shown by the following essay results.

Igble 16
Sample Noe. Position Tin @ontent.
1. Intersection of main erosscut
and drive 1.23%
2e Main drive 63 ft. from crosseut LT
3. Face of main drive o11%

A sample from a small vein in the main crosscut gave
a2 I‘esult Of 0.05:'/ She

A vertical shaft connects the end of the No. 1 level
main erosscut with the surface. This was inaccessible and
therefore could not be examined.

The portal of the No. 2 level adit is 370 feet north
of the above-mentioned shaft and is 126 feet below the No. 1
level workings. It has been driven in a southerly direction

for a distance of 250 feet, but has not been extended sufficient—

ly to cut the main lode, No tin bearing veins are exposed
in this adit,

In addition to the main lode described above, an

oxidised tin bearing vein occurs in "A" adit. This veln is
very small and contains only minor amounts of cassiterite.

(f) PHRODUCTION,

No ore has been marketed from this mine,

(g) CONCLUSION.

It will be seen from the above that the main lode is
extremely small, and that it contains very minor quantities
of tin., The mine is of no value,
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VIII. CONCLUSIONS.

The future of the district depends entirely on that
of the Rosebery Mine, The other zinc-lead ore bodies, viz,
those of the Koonya, Dalmeny and Black P.A, Mines, are quite
unlikely to yield the large gquantities of ore which are
necessary to make a sueccessful mine, The Black FP.A. and
Dalmeny sections do not warrant further prospecting or
developmental work. The Koonya Mine offers greater promise
than either of these and may vield a small quantity of
ore, but no extegsive developments are to be expected from
this mine, and any future work should be restricted to
testing the lens of ore exgolod on the No. 1 level and in
the drive off the winze. The tourmaline and flourite veins,
the pyritic-copper deposits and the axinite-chalcopyrite
deposits of Colebrook Hill are of little or no value,

With regard to the Rosebery Mine, there is ample
scope for future development work. The Noss 2, 44 and 4B
lenses should yield a large quantity of ore above No. 8
level, and conditions are favourable for the downward
continuation of the Nose. 1 and 2 lenses below lo. 8 level. The
profitable working of this mine is dependent on the ruling
prices for lead and zinc.

The present detailed survey has revealed some interesting
and useful facts regarding the general and economic geology
of the district. Chief among these, from the economic
standpoint, are :-

(1) The greater number of the ore bodies occur
along the sheared and fractured margin of the

porphyries; and

(2)e Ore bodies are likely to occur along the margin
of sedimentary xenoliths occurring within the
sheared porphyries,

These facts should be generally applicable to the main
belt of porphyries of the West Coast and should be borne
in mind in future prospecting operations along that belt.

Keds Fimcm‘ MQSC., A.M. Ausi I.M.M-
Field Geoiogist.
1932
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