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road, Cockatoo Road, branches in a south westerly direction
and runs parallel to Claude Creek along the southern
boundary of the area examined.

| Although the undergrowth is not generally
heavy, seccondary growths of bauera and bracken and the
éxtremely rugged topography, make access to many parts of

the area difficult.

PREVIOUS LITERATURE

The following publications of the
Geologlical Survey include descriptions of the Round Hill
Distriect :-

1881 Thureau, G. - Report on North Western Mineral
Deposits.

1885 do. -~ Report on the Mount Claude Silver-Lead
Mining Company's Mines.

1893 Montgomery, A. Report on the Mineral Discoveries in
the Neighbourhood of Bell Mount.

1913 Twelvetrees,
d.H. - The Middlesex and Mt Claude Mining
Field (Tas. Geological Survey Bulletin
No. 4).
1919 Reid, A.H. - The Mining Fields of Moina, Mt Claude
and Lorinna (Tas. Geology Survey
Bulletin No. 29).

When Thureau visited the area in 1881,
very little.deve10pment had taken place and beyond
recommending that open cut methods of mining should bhe
adopted, he reaches no definite conclusions. Thureau
again visited the mine in 1885, He reaffirms his
suggestion of open cut mining, suggests the discontinuance
of work in the Main Adit (Water Tunnel) and although
stating that the cre is not contained in "proper Lodes"
but in irregular pockets, veins and bunches, nas some
faith in the prospect.

Bight years later, Montgomery inspected
the property and his report deals mainly with the
abortive water tunnel and is consequently not optimistic.

In 1913, Twelvetrees made a geological
survey of the whole mineral district and included in his

report a detailed account of the various Round Hill

workings. The Main or No. 2 Adit had then been driven
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surface and gave the streams added cutting power. Claude
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Creek is still in this youthful stage of erosion and is

- o~ Y ot 2 ¥y 3 ~ et ara +1 sy T e
course of the stream and in one instance there is a

perpendicular drop of 70 feet. Falls and rapids abound

near the base of the conglomerates as the stream is able
to erode the underlying porphyroids much quicker than the

Because of 1ts extremely rugged nature,
the topography as a whole is distinctly favourable for

mining. As any ore bodies are likely to occur in the
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allow for a certain amount of development by means of adits.
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Claude Creek is a perennial stream and |

the rapid fall of its bed would permit of the development

of power from water. Dams could be constructed at several

SURVEY METHODS
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a Director No. 7, Army Type, was substituted for the

Theodolite., This instrument reads down to 30" and is
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in thickness. These are generally of a light brown colour,

ut where they are interbedded with limestones they are
black in colour. Cleavage is well developed in these
slates and shows a regional direction of strike, much the

ame as the bedding, i.e. at about 300°, and with a
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gquartzites are

narrow bands of lavas and tuffs. The lavas grade into the

quartzites and represent thin sheets poured out under the

sea during the accumulation of the sediments. They are
studded with tiny golden hollow pellets which break out
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bubbles formed during the sudden cooling of the lava. One

1

such band, only -6 inches in width, can be seen in an
anticlinal structure in a road cutting just above the
upper falls. Small cubes of pyrite occur intermittently
in these lava beds.

Fairly high up in the series is a distinet

bed of white conglomerate which can be traced over several
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1ts margin so that it stands up in a small cliff face

cutting across the general hill slope, This conglomerate
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This group of rocks oceurs in a close series
of folds over a wide area. Bedding is usually easily
distinguished as apart from the different facies present,
the quartzite beds themselves are often thinly bedded;
sometimes individual beds are no morethan a couple of feet in
thickness. However, jointing ié well pronounced and this

occasionally masks the bedding. For instance, in Brazen

Nose Creek, a section of an anticline is exposed. Vergical

jointing here is so pronounced that were it not for the
extent of the section, it might be assumed that the beds

were vertical,

The thickness of the strata cannot be accurately
gauged in such a small area but it appears that it
must be at least of the order of 1,500 feet. Sudden

omcillations of the strand line must have occurred during

~the deposition of those sediments as the transition from

quartzite to slate and quartzite to conglomerate 1is very

abrupt.
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Igneous 57 1
Intruding all the different Sedimentary Series |
are a number of quartz porphyry and sometimes quartz
felspar porphyry dykes. A number of small dykes, some
only a few inches in width may be seen intruding the
"porphyroid" series in road cuttings, south of Cethana.
In the area mapped, the only distinect dyke is one that
intrudes Tubicolar Sandstones and West Coast Range
Conglomerates in the viecinity of Brazen Nose. This has
a width of 120 feet and outerops for a short distance
along Cockatoo Road, which it crosses at an acute angle.

The conglomerates to the south have suffered contact

metamorphism on thedargins and have become hardened and
hence more red.stant to erosion than the porphyry itself,
so that they stand up in a small cliff face.

The porphyry itself consists of distinct
idiomorphic phenocrysts of guartz set in a cryptocrystell-
ine groundmass. Subordinate felspar laths were also
present but these have been altered to sericite. Although
the quartz phenocrysts usually have well developed
idiomorphic cutlines, embesyments are sometimes prasent
and they occeslionally suffer inclusions of groundmass
material. The guartz phenocrysts show no evidence of
strein but there has been a certaln amount of bending
in the altered felspars.

Ihese porphyry intrusions were &an earlier
phase of igneous activity than the uprising of the meain
granitic mass but In all probability they were derbad
from the same source magma as the grenite and hence can
be placed in the Lower Devonian.

STRUUCTTRE

Ir. considering the chronological order in
vhich the various structural features were developed,
there is little in the way of direct evidence. [t
wculd be tenphing =0 apply <he grand concept of

Cecaynelinzl Hevolstion that must have occurred in

Tasmania Guriang thne osevonian - taat is, Tirst tne coliapse
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of the geosyncline and the stage of folding, followed
by the formation of a granitic mass from the roots of
the folds sinking deep into and reacting with the
basement sima; and finally faulting of the rigid mass
formed of the folded sediments reinforced by masses of
granitic material. However, there are several local
objections to this order of events, chief of which is
that the faulting appears to be pre-mineral.

A better theory seems to rely on the intrusion
of a granitic magma, as such, as the determining agent
in the evolution of much of this structural history.

Let us suppose that an orogeny in early Devonian times
had caused the great Claude Creek Fault when the mass

of the West Coast Rangg Conglomerate had been thrown
thousands of feet above the younger Tubicolar Sandstones
to the South West. The stage 1s now set Bor the
iﬁtrusion of the granite magma and its effect on the
structure.

To the South West of this area the magma intruded
the Sandstone Series and pushed them in a North Basterly
direction against the hard resistant buttress of the
conglomerate. Hence a series of folds having their
axes in a north westerly direction was formed. A certain
amount of fracturing would accompany this folding and
as the weakest regions would be along the axial planes
of the anticlines, it would be here that the best
developed openings would occur. Before the magma cooled,
gases and liquids containing solutions of various economic
minerals would permeate the surrounding rocks and force
their way along these openings and to a lesser degree
along bedding planes.

 Having this general picture in mind, the details
of structure can now be studied.
Faulting
There are many outcrops in this. neighbourhood

which provide clear evidence of the Great Claude Creek

Thrust Fault. In at least half a dozen localities can




13.

_be seen the fault shatter zone of breccliated conglomerate

and quartzite. This zone is about fifty feet in width
and grades to the north east into normal conglomerate'and
to the south west into normal quartzite. This shatter
gone and hence the fault itself is striking about 3000
and dipping to the North East at 55°.  In at least two
places slickensides in this direction can be seen. By
plotting this strike pattern of the fault in conjunction
with the contour pattern it can be seen that the outerops
of the fault conform to these figures and that the
direction is fairly constant except in the extreme West
where it has a tendency to swing to the North.

Perhaps the best example of this brecciated
shatter zone may be seen on the bare south western slopes
of Round Hill above the iound Hill Mine. A good section
of the zone may be seen in the gorge of Claude Creek
just below the main waterfall, but this is not easily
accessible.

The amount of the throw of the fault cannot be
measured but it must amount to some thousands of feet.
Minor faults have been developed along the edges of the
main fault and, as may be expected, are usually normal
to it.

Folding

The Tubicolar Sandstone Series has been deformed
jnto a series of close parallel folds, the axes of whose
antielines are usually from two to three hundred feet
apart and sometimes even 1ess. This close folding of
prittle quartzites implies that the folding ocmﬁTed at
great depth, making the gquartzite beds highly competent.
The narrow width of the incompetent enclosed slate heds
has evidently precluded minor flexural movement and no
drag folds are apparent. Instead these incompetent beds
have yielded by slip resulting in closely spaced cleavage
surfaces.

The cleavage developed in the slate beds and

its traces on the bedding planes are of great assistance

|
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in determining the direction and nature of the folding.

| Generally the cleavage strike is about 300° and parallel
to the bedding strike, while the dip is vertical. As

the axial planes of fold are parallel to the c¢leavage,
the axes of the folds themselves must be vertical and at
300° and there can be no appreciable plunge. Several
actual sections of anticlines are visible in road cuttings
and creek beds. While these generally have vertical axes
and thus conform to the cleavage pattern, one or two do
show inclined axial planeé. This may be due to a slight
variation in the ideal pattern, but it is possible that
it has been caused by a local hill slip. One such fold
with an axis dipping to the North East at 730 occurs in
a creek bed, a tributary of Claude Creek, which flows
down between Hound Mountain and Brazen Nose and here the
precipitous nature of the country is such that a hill
81ip could easily have occurred.

The development of parallel folds in competent
strata results in the slip of beds relative to each other
along the bedding planes. The visual evidence of this
consists of slickensides formed in these bedding planes.
A good example of these phenomena may be seen in the bed
of Claude Creek just below the mouth of the Water Tunnel.
Here thin beds of dark blue quartzite are striking at
283° and dipping to the north east of 5%°. In the
bedding planes are very thin sheets of gquartz which show‘
well developed stiriations in the .direction of dip.

In considering the relationship of this folding
to causal stresses, its very nature suggests that it
has been caused by direct compression acting in a
horizontal direction from the south west. The
orientation of the strain ellipsoid shows the direction
of minimum strain to the north east and that of
maximum strain vertical, resulting in a series of folds
whose axes are parallel and at right angles to the

direction of least strain. The deforming force from

the south west was the uprising granitic magma, portion
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of which today outcrops some three quarters of a mile

to the south west of the area.
ORE DEPOSITS

It must be pointed out that owing to the
inaccessibility of the main workings no first hand
knowledge is available about the main lode formation
which was successfully worked in this mine. A certain
number of small veins of galena, pyrite etc. can be
seen on the surface and in small surface workings but
these are in no way comparable with the ore shoots that
have been mined.

The principal metallic constituent of the ore is
lead, but an appreciable amount off copper and some zine
and bismuth may be present. The silver content of the
galena is very variable but generally may be taken as
1l oz. of silver per unit of lead. However, in some ore
shoots the silver content is exceptionally rich and
some specimens have contained as much as 900 oz. of silver
per ton. The gold content is also inconstant but averages
from 2 to 3 dwt. per ton in ore containing 50% lead. 1In
the vicinity of the open cut in the Western Workings
a small pile of stacked ore was found to contain large
specimens of Jamesonite - a lead antimony sulphide - but
this mineral was not seen in situ.

In considering the deposition of epigenetic ore
deposits such questions as the source of the metals;
the medium in which they were transported from that source;
the openings along which this medium travelled; and |
finally the concentration and deposition of the metallic
contents in some particular place; must be considered.

It is not difficult to find the source of these
metallic deposits because a few miles away a large mass
of granite may be seen outcropping. Moreover a
characteristic zonal arrangement of metals can be traced
from this outcrop in a lateral direction. 1In the

granite itself can be seen small seams of molybdenite;

tin, tungsten and bismuth occur at its edges and further
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away, in the area under discussion, lead, copper, zinc,

N

0
gold and silver were deposited. As this zorning is
lateral, so it must also be vertical and, in any mining
at depth, a gradual change in the composition of the ore
would be expected.

The medium in which epigenetic ore deposiis are
transported from their source to their place of deposition
has latterly been the subject of some argument as to
whether the ore fluid is an alkaline liquid or an acid
gas. However, for the purpose of this report it is not
important to ask how the ore was transported but rather
vhere it was deposited. When considering the general
structure of the gquartzite series, it was pointed out
that this quartzite was of such competence that while
it was able to be folded into a close series of anticlines
yet certain fracturing would result. It was these
fractures that provided that main channel ways for the
ore fluids and as the fractures developed hest along the
axes of the antielines, it was here that the main
mineralisation tended to develope. The nature of the
fracturing was such that not a large single break but
a serles of small one was formed. Consequently the
lode formation is made up of a series of small veins
disseminated in the country rock and the lode itself has
no well defined walls. DBedding planes in the quartzite
were sufficlently well developed to allow some of the
solution to spill out from the main channel-ways along
these planes. Having dealt with these preliminaries of
ore deposition, the most important questions may now be
asked. Was the metallic content of the ore solutions
deposited in sufficient contentration to form ore shoots
and, if so, where may these be expected? A normal
precipitation gradient would be sufficient to cause the
imposition of the ore minerals from the hypogene solutions,
and evidence of this is abundant in the neighbourhood.

For instance at Tin Spur the tin oxide has been deposited

because of the conditions of temperature and pressure.
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However, if only a normal precipitation gradient were
operating, were the solutions sufficiently concentrated
in lead and silver salts to precipitate these metals so
that ore shoots would be formed? It is doubtful if
they were but, fortunately, here there is another factor
which has played a large part in the depositing of the
minerals from their solutions. This is the control
exercised by an lmpounding structure - The Clapde Creek
overthrust fault. As the ore fluids rose vertically
or spread laterally from the magma, they eventually
reached the reglion of the fault gouge. This acted as an
impervious layer or more correctly as a semipermeable
membrane through which the water in the solutions may
have passed but which definitely proved a barrier to the
metallic content of the ore fluids. Thus the galena and
other metallic sulphides and some gangue were deposited
close to this fault zone. Moreover the fractures in
the quartzites nearest to the fault, that is, nearest to
the harder conglomerates,wuld be at a maximum and hence
provide space for the crystallisation of the galena.
Although the fault gouge was the main barrier, the
conglomerates themselves wound tend to act as an impounding
medium to the ore fluids.

Hence in the search for ore shoots in this distriet
a simple rule may be formulated. Search always on the
nearest anticline to the fault, the position of which is
shown on the accompanying plans. As the s earch becomes
deeper so it mpst follow the dip of the fault to the
North Hast. |
MINING PROPERTIES
Round Hill Mine

In Bulletin No. 29 published in 1919, A.M. Reid
dealt fully with all the workings which were in existence
in 1918. It is not proposed to recapitulate this detail,
especially as the minor adits show little of importance

and the main workings are now inaccessible. The Annual

Reports of the Secretary for Mines up to 1925 contain
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-
some information of the mine developments subsequent to tiﬁ
1918 and a summary will be given of these.

Briefly then up to 1918, the mine workings were
divided into three sections. The Western, containing two
small adits and two small open cuts from which a little
ore had been produced in 1908 and 1509; The Central,
consisting of the long unproductive Water Tunnel and two
small surface workings 200 feet above it; and the Main
or Hhastern Workings.

The main workings, in 1918, consisted of two
levels 70 feet apart, both adits, but connected with each
othe??%he surface by a series of risss, The lower or
Main Tunnel was driven for 545 feet on a lode formation
containing a series of ore shpots wniceh pitched to the
north west and had been stoped up from tihnis level. At
545 feet the adit branched, one drive following to the
south east a formation carrying much gquartz but little
galena, ani the other an indicator wein to the east.

At 144 feet in this latter drive . a cross cut was put in
to the north east and at 30 feet cut a strong lode.

At the end of the year this lode had oeen driven 51 feet
north west and 57 feet south sast from the c¢ross-cut and
showed an average width of 12 feet of ors, concentrates
from which gave a bulk assay of 3 dwt. gold, 85 ouz.
silver and 424 l=ad per ton. Meanwhile the Wo. 2 or
Upper Adit, which at the time of Heid's visit was in

500 feet, had beern further advanced and found tc ccntain
a Tair quantity of core in a crushed formation as far as
the conglomerate wall which was encountered in rises.
1919 waw the first deveiopment of the new formation.

It was driven on & further 286 feet south east and 2o
feet north west over an average width of 16 fees of ore,
and five stopes were openhed up. Development: continued
cver the next few years ana by 1921}231t was in 1,420
feet including 7CU feet on the new development. In

this year a commercenent was made to Sest this lode at

a 1ower Level, and &t aodut 700 feet {rom tne enirance
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an internal shaft was commenced. The next year, 1922,

saw a level 80 feet below the main adit opened out
and the lode was driven on 137 feet to the south east
vertically below the main adit.

From 1922 to 1927 when the mine closed, most
deveIOpngnt'uas undertaken from this shaft level, From
the shaft, drives had been extended 600 feet to the
south east and 700 feet to the_north west. More stoping
was done south east of the shaft where the lode averaged
4 feet in width,

It 1s natural at this stage to wonde; why
the mine closed down at all. A variety of reasons, some
ldgical, some fantastic, have been given by local residents
but from the above information it will be seen that at
the lowest ievel the lode averaged only four feet compared
with twelve to sixteen feet at adit level and this,
combined with the low metal prices, of the time, may
have caused the management to suspend mining operations.
Nevertheless it is logical to suppose that untapped ore-
reserves do exlst in this mine. As the fault dips to
the north east more determined cress-cutting should
have been implemented at the shaft level in this direction.
Unfortunately, all workings up to adit level are at
present filled with water and before any development can
be attempted these would have to be pumped owt.

No complete figures of preduction from the
Round Hill Mine are available but fram 1908 to 1927
approximate yields are 4,700 tons of 1ead§ 1,500 oz._gold;
and 570,000 oz. silver at the estimated value of £180,000
The average grade of the ore sold was approximately 54%
lead; é dwt. gold and 46 oz. silver per ton.

This, the poor relation of the Round Hill
Mine, has been fully described in Bulletin No. 29
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and no useful purpose would be served by repeating
that information. No further work has been undertaken
since Reld's visit. The structure of the quartzites is
similar to those at Round Hill and the various persons
interested in this area have ovidently_been influencod by
this‘in their development. Certainly the various adits
- erossctk meveral anticlines and in these have intersected
some forms of mineralization, but they have missed the
whole point of the key to ore deposition in this area§
that is, that the ore 1is most likely to be found in the

ticli nesT -] . t. Consequently they bhave driven
their adits on the wrong side of the creek and in them
have picked up Just sufficient signs of mineralization
to encourage them to further effortd. There has been no
production from this show, nor is there likely to be any
in its present position.

ations of Pre 20 :

On 27/1/48, a syndicate of local residents,
the West Kt. Claude Prospecting Syndicate N.L., was
registered to undertake further development in the
vicinity of the Round Hill Mine. At the time of my
visit, a little work had been done on the property,
mainly by members of the 3yndicate themselves. The old
Magazine Adit, on the opposite side of Claude Creek
from the Maln Adit, had been extended a few feet and a
formation 12" in width driven on either way. A sample
taken across this formation was assayed with the fellowing
result :-

Lead 16.6%

Copper 0.2%

Zine Nil

Bismuth Nil

Gold 3 grs. per ton
Silver 3.20z, " ¥
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Ahont fifteen hundred feet north west of the Main Adit
and on the side of the road a small cut has been mede on
& formation consisting of several narrow seams of
crystalline galena and pyrite. These do not represent a
t:ue lode formation but oceur in the bedding planes of
the quartzite. MNr. R. Muir, Inspector of Mines, took

a sample across 6 feet of this formation which assayed:=

Lead 5.4%
Zine 2.7%
Silver 4.6 oz.per ton
Gold 4.5 awt. " »

Hand picked ore from these veins was assayed for Mr.
E.J. Martin, Manager of the Syndicate, and showed 65.5%
Lead and 54.9 oz. silver per ton.

At the time of the completion of my survey
the Syndicate had already commenced to erect a small
concentrating plant.

The Syndicate has applied for a lease of
40 acres, 111M/47, but this has not yet been surveyed.

South east of this application is another
lease, No. 11M/46, 20 acres, in the name of J.P. Godwin.
As far as I could ascertain, no work had been done on this

by Godwin up to the time of my visit.

In the search for new veln systems on an
area which has already produced ore we must be guided
by two paramount precepts, inference and amalogy. That is
the veins must be looked for in structures which conform to a
carefully built up theory of the ore deposition of that
particular district but these structures should be similar
to those in which ore has already been found., Here then
it has been argued that ore deposition is most likely to
have taken place 1n the axes of the anticlines nearest to
the Claude Creek Fault. This is in accord with the positioning
of the ore produced by the Round Hill Company where the



21. | 68
anticlinal axis is but a few feet from the fault and the
lack of ore of the Round Hill Extended Company where two

anticlines intervene between the workings and the fault.

The position of the fault at the surface is
shown on the accompanying plans, and a boring campaign
should be mapped out in accordance with thia, remembering
that the fault dips to the north east at about 55°.

Two arsas recommend themselves because of
the known occurrence of some galena within them. The first
is in the vicinlty of the small cut made by the Company
on the side of the road between Round Hill and Cethana.

As mentioned above, the narrow galena veins exposed here
suggest spilling of the ore into bedding planes rather

than an ore-channel in the fracture zone of the quartzites.
It is likely, therefore, that the true lode formation

will be found closer to the fault. The position of the

first bore should be within two hundred feet of the fault
and it should be put in at a shallow angle - preferably about
30° = as the fault itself is dipping away at 55°. From

the information gained on the first hole a wider programme
could be planned.

The second area suggested is on the north east
bank of Claude Creek opposité the old Round Hill Extended
Workings. It has been pointed out that this Company
positioned their workings on the wrong side of the creek
but at the same time there is some indication of mimerali-
zation in their adits. The positioning and inclination
of possible bores here should be the same as in Area 1.

These areas are both about 1,500 feet from the
limlits of the Round Hill Workings and if a long campaign
is planned, boring could thus close on the workings from
either end. If it were possible to drain the workings
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themselves, exgisratory work should be carried out/the

north east of the Shaft Level, and also below this level.
Because of the pronounced mineral zoning it might be
expected that in any deep workings the character of the
ore might change from one of lead to one of bismuth,
tin or wolfram.

In conclusion it should be stated that
the structure of the country rocks, together with the
~source reservoir of mineral solutions, that is, the

granite, makes it a very promising location fer future

operations.

signed: (Terence D. Hughes)

GEQLOGIST

Department of Mines,

9th November, 1948.

|
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AFPENDIX f 7‘)

Notes by Dr. Opik of the Bureau of Mineral Resources

on specimen of Fossil from the Tubicolar Series
(8ee Page 11 of Text).

"The samples (No. 9983) from the Tubicolar
Sandstone, Tasmania, contain a fossil belonging to the
genus Diplocraterion Torell 1870, first described from
the lower Cambrian of Sweden, Diplocraterion is a
"dwelling pocket" of an unknown animal. Diagnosis:
U-shaped tubes with a narrow fissure between the both
branches and the bottom of the U. The fissure was an
open space connected with the tube.

Diplocraterion buildings are known nearly in
the whole of the Paleozoic and in the Trilassic of
Europe.

The fissure of the Tasmanian Diplecraterion
is bent in a vertical axis like in some specimens from
the lower Cambrian of the Baltic area and this peculiarity
occurs also in the Diplocraterion Zimmermani (Kolegeh)
in the triassic "Bundsandstein® formation of Germany.

Thereafter, the Tasmanian Diplocraterion is
valueless for determination of the age of the Tubicolar
Sandstone, and can be used for identification of this
sandstone in Tasmanis only. The very age of Tasmanian
Diplocraterion can be determined by the position of the
rock in the sequence or by better fossils. Selecting
between thefrmations from Lower Cambrg&n, and up to

the Triassic, it seems reasonable to agrea with P.B. Nye
and F.Blake, 1938, and D.E. Thomas 1948, for a Silurian
age of this Diplocraterion, - until new and better fossils
will have been recorded.

The Tasmanian Diplocraterion occupies a vertical
position inthe rock and can be used as reliable evidence
for the recognition of bedding planes, The bottom of the
"U" is always directed down.

Diplocraterion is a marine fossil and belongs
to a shallow epicontinental facies®.

Bef:

Torell, Otto. "Petrifacta Suecana Formatiouis
Cambriae'", Lunds Univ, Arskrift,
Tom VI, 1é?0.

R. Richter (Kany papers in "Senckeubergiana,"
1920-1927),

Westergard, A.H. "Diplocraterion, Monocraterion and
Scolithus" Sveriges Geologiska -
Undersokning, Arsbok 25, No.5 1931.




